METHOD FOR RECORDI NG ERASE PATTERN | NFORVATI ON ON AN OPTI CAL
RECORDI NG MEDI UM BACKGROUND OF THE I NVENTION 51.Field of the
| nvention The present invention relates to an optical recording

medi um and nore particularly, to an optical recordi ng nedi um on

whi ch power i nfMETHODR FOH RECORBING ERASE RPATIERN tINK@BRMATION ON AN
2. Description of the Rel ated an optical disk,
a kind of optical recording négﬁléRgeﬁabwé%é‘DW| s made in a
track formed on the optical disk. Currently recordabl e, erasable, and
reproduci bl e di sks i nclude RW.CDs n RW of 4. 7GB,
DVDs+RW of 4.7GB, HD-DVDs o S detr—oe ent, and the
like. I a rewi tﬁlbldeofdhelknvm]t[oacordl ng | ayer S coat ed with 15a

phase change | ay which [ s chan r | | p
according to theeflé Eersg{ltpgentéq;gre?at%g) Préﬁ?ci?? %Cof C{'mr@ %&é&ﬁ%e
to the data pamuulaﬂyl,)totdnfm@bl @cpluksemedamg en efhidthgowdrasrobatiog ef an

| ayer. In such a rewitable dlum a witing strategy, according to
the types of ¢{48€ Hblsrfﬁﬁ?rg is adopted to optinize :
recor di ng/ r epr odupesgiptibachticeRektddCArt However, since r ecor di ng
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means that a mark is made in a track formed on the optical dlsk. Currently

recordable, erasable, and reproducible disks include RW-CDs of 650MB,
DVDs-RAM/R/RW of 4.7GB, DVDs+RW of 4.7GB, HD-DVDs of 23GB still under
development, and the like. In a rewritable disk, a recording layer is coated with

15 a phase change layer which is changed from crystalline to amorphous according
to the temperature level, and a mark is formed (according to the data required)
through a phase change of the phase change layer. [n such a rewritable
medium, a writing strategy, according to the types of recarding media, is adopted
to optimize recording/reproducing characteristics. However, since recording

20 conditions may vary from drive to drive, optical recording media may not be
compatible with drives.

SUMMARY OF THE INVENTION
To solve the above-described problem, it is an object of the present

25 invention to provide an optical recording medium storing information about power
levels of start and last pulses of an erase pattern and capable of detecting a
laser optimal power level necessary for erasing data when used with any type of
drive.

Accordingly, to achieve the above object, there is provided an optical

30 recording medium which allows data to be recorded on, erased from, and
reproduced from. In the optical recording medium, erase pattern information
including information about power levels of start and last pulses of an erase
pattern for erasing data is recorded.
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To solve the above-described problem it is an object of the present
25invention to provide an optical recordi ng nedi um storing

I nformati on about power |evels of start and | ast pul ses of an erase
pattern and capabl e of detecting a | aser optiml power |evel
necessary for erasing dat BRNBERESERIBHION QR HE PEAWINGES ve.

Accordingly, to agpi %ég\ln% ﬁqﬁjﬁgﬁbﬁoe%@ﬂggéﬁe&acﬁgﬁ{ gr B nPLhOYh AR Become

optical 30recording € recoraded on,
erased from mane appareniiby ddsdribing inl detaihpretgrteccamnboedicwmis tingrend dvithm

erase pattern_infaor i on.1ncluding infornati on about power |evels of
start and |agqfeq?@pgg@%fbefQrgq?héfig@@vvﬁgﬂwh'c Or erasing data is
recorded. 35 BRI HG.OESGRieWIstbwig diHareBRAVENGSticalhecadingemediject and
advant ages of the F—% ent .invention w
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n .l bec nor,e_apparent b
Geseribing in det G- SiecrupPSHoMRONARIRITS hdRagrovp fTPes B erdte o
the attachedpdit@nsngs in which: 5FIG 1 is a view showing all areas
of an optical rec ing nmediu Fl 2 is a view show ng .
Savetorms of gt Pl R avewiR o sxempie otk pirorIpg wavElt 13 Braing data
\éi ew of an femaarnh b zu_‘neaclyfrtlea@og:n.@&damgecmcsﬁﬁgcrrméﬁioalnarshbgmnqnl*'::fﬂﬁégag11 ,dat1 8 :Qa a4
ata zone of the i cal r.ecor.di ng nedi um shown in :
o Il of o ol B e fiSH ahEaB Al data sy IS prestecdiiag ared
shown in FIG. 1; and
FIG. 5 is a view of an example of data recorded in the pre-recorded area

shown in FIG. 1 when the optical recording medium is a dual layer optical
recording medium.
15
DETAILED DESCRIPTION OF THE INVENTION
Hereinafter, a preferred embodiment of the present invention will be

described in detail with reference to the attached drawings.
FIG. 1 is a view showing all areas of an optical recording medium

20 including a burst cutting area (BCA), a pre-recorded area, and a rewritable area.
Referring to FIG. 1, in the BCA, disk’s own information, such as a disk number or
the like, is recorded in a barcode type in a radial direction. In the pre-recorded
area, reproducible only data is recorded as high frequency wobbles or pits.
Data recorded in the pre-recorded area includes data types, disk sizes, channel

25 bit lengths, disk structures, time required for forming recording and erase
patterns, recording powers, and the like. In the optical recording medium
according to the present invention, erase pattern information about power levels
of start and last pulses of an erase pattern for erasing data is recorded in a
reproducible only pre-recorded area or rewritable area in/ffrom which data is

30 rewritten/reproduced. Hereinafter, for convenience, it is described that the
erase pattern information is stored in the pre-recorded area.

A combination of power levels of start and last pulses of an erase pattern
for erasing data recorded in an optical disk can be classified into four types
according to kinds of recording layers of disks or kinds of disks, as shown in FIG.
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shown in FIG 1; and FIG 5 is a view of an exanple of data recorded
in the pre-recorded area shown in FIG 1 when the optical recording
mediumis a dual |ayer optical recording nmedium 15 DETAI LED
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types accordlng to kinds of record | ayers di sks or ki nds of
di sks, as shei@§eimulitpglse constituting the erase pattern is ended at the high level Peg,
15 and the level of a last pulse Tsip of a subsequent erase pattern is equal to the
low level Pge of the erase multi-pulse. Finally, (d) LL represents that power of a
start pulse constituting the erase pattern is equal to the low level Pgg of a
subsequent erase multi-pulse, a last erase multi-pulse constituting the erase
pattern is ended at the low level Pgg, and level of a last pulse Tsfp of a
20 subsequent erase pattern is maintained at the low level Pgg of the erase
multi-pulse.
When an optical recording medium where start and last pulses of an erase
pattern that can be differently set depending on kinds of recording layers of disks,
kinds of disks, or each layer of a multi-layered recording layer are recorded in a
25 reproducible only area is inserted into a recording apparatus, the recording
apparatus does not need to perform an additional test for selecting an optimal
erase power. Thus, the time required for determining an erase power level can
be considerably reduced.
FIG. 3 is a view of an example of a recording waveform for recording data
30 in a data zone of the optical recording medium shown in FIG. 1. In FIG. 3,
horizontal quantities represent times of recording and erasing patterns while
vertical quantities represent recording powers.
FIG. 4 is a view of an example of data recorded in the pre-recorded area
shown in FIG. 1. Referring to FIG. 4, in the pre-recorded area, besides the
35 times required for forming recording and erase patterns of the waveform shown
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352. Referring to FIG 2, an erase pattern is classified into
four types: (a) LH, (b) HH (c) HL, and (d) LL. Each erase pattern is
marked with a circle for easy identification of the differences. (a)
LH represents that power of a start pulse constituting the erase
pattern is emuRlG. 30 recdrding lpewet, Kittds affdiskss siaes qiidisks,emalstbe like can be
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20 for a first recording layer LO. BN N+1 is assigned for recording erase pattern
information about power levels of start and last pulses of an erase pattern for a
second recording layer L1. The power level of the start pulse of the erase
pattern is defined as high 4 bits of each of BN N and N+1, and the power level of
the last pulse is defined as low 4 bits.

25 In FIG. 5, even though erase pattern information of two recording layers
are recorded in one recording layer, erase pattern information corresponding to
each recording layer can be recorded in each of the two recording layers.

As described above, in the optical recording medium on which information
about powers of an erase pattern is recorded, start and last pulses of the erase

30 pattern that can be differently set depending on kinds of recording layers of disks,
kinds of disks, or each layer of a multi-layered recording layer are recorded in a
reproducible only area of the optical recording medium. Thus, the time required
for selecting an optimal erase power for the optical recording medium in which

the recording apparatus is inserted can be considerably reduced.



30 in a data zone of the optical recording nmediumshown in FIG 1. In
FIG 3, horizontal quantities represent tines of recording and
erasing patterns while vertical quantities represent recording
powers. FIG 4 is a view of an exanple of data recorded in the
pre-recorded area shown in FIG 1. Referring to FIG 4, in the
pre-recorded area, besides the 35tinmes required for form ng recording
and erase patterns of the waveformshown in FIG 3, recording power,
ki nds of disks, sizes of disks, and the |ike can be recorded. Al so,
the pre-recorded area includes reserved bytes that are not assigned
for recording. Information about power |evels of start and | ast

pul ses of the erase pattern can be recorded in one of the reserved
bytes. In FIG 4, 5byte nunmber (BN) N was assigned for recording
informatjon about the power |evels of the start and |ast pul ses of
the erasWhatiis alaimegbigi|, the power |evel of the start pul se of
the erase pattern can be defined as high 4 bits and the power | evel
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recordin qqé%a‘g%%abo BN N+1 is assigned for recording erase pattern

i nf or mat Power |evels of start and last pul ses of an erase
pattern for ahereinthe erase pattern includes a multi-pulse having a first level and a second level,

and the erase pattern information further indicates the power level of the first pulse of the erase
pattern as one of the first level and the second level of the muiti-pulse, and the power level of
the period between the end of the erase pattern and the start point of the first pulse of write
pulses as one of the first level and the second level of the multi-pulse.

2. The apparatus of claim 1, wherein the controlling unit controls the recording unit
to record the erase pattern information in a reproducible only area of a recording layer of the
optical recording medium.

3. The apparatus of claim 1, wherein the controlling unit controls the recording unit
to record the erase patiern information in a recordable area of a recording layer of the optical
recording medium,

4. An apparatus for erasing data from an optical recording medium, with the optical
recording medium allowing data to be recorded thereon, erased therefrom, and reproduced
therefrom, the apparatus comprising:



second recording |layer L1. The power |level of the start pulse of the
erase pattern is defined as high 4 bits of each of BN N and N+1, and
the power level of the last pulse is defined as low 4 bits. 25In FIG
5, even though erase pattern information of two recording |ayers are
recorded in one recording |layer, erase pattern information
correspondi ng to each recording | ayer can be recorded in each of the
two recording | ayers. As descri bed above, in the optical
recordi ng medi um on which information about powers of an erase
pattern is recorded, start and | ast pul ses of the erase 30pattern
that can be differently set depending on kinds of recording |ayers of
di sks, kinds of disks, or each layer of a nmulti-Ilayered recording

| ayer are recorded in a reproducible only area of the optical

recordi ng med §RRrding gad repdiao pitatrangsd jor %‘EPfq‘ gata E%F@@I'%’%Wdﬁ‘ﬁﬁ%m to
erase posvase dad recbied ph theaptidab@osrding natieH, and toresddatdfrbrh ¢he @pticat di ng
apparat%%c&ﬁmlns [ted één be considerably reduced. What is clained
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end of the emheipihbieeiss paten inbleded fmbiltipaise havihg 4 fret 16Ve] ihd Pedcdad Rivel,
the wite pul ses, wherein the erase pattern includes a

mul ti-pul'se having a first |level and a second |level, and the erase
pat t er n i nf omhetsirothe erase hefferh infimvalicadutheeindicales tHecppwer lovel pHbe filsk pilse

pul se Ofofttﬂ?eeeré‘éeap%%eﬂa%sto‘ﬁé B Ae ﬂ%f‘l%vé?fané {h% sfeécfn%tle\}eﬁc\f%e rﬁﬁl@p&@@ angand

| evel of the 't - nd t ower |evel of peri od between
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of writ epuiglcf & vtike puisesals ohé ef the fist lel# ved therdcdndesvebRsfatitnLigyake.of t he
mul ti - pul se. 2. The apparatus of claim1l, wherein the
controlling unit controls the recording unit to record the erase

patt em i nf or dat i ofih¢ apraraternf cdise #ovhereimthe exasematirn informetiords regordgg &y a

of the %ﬁlﬂoﬂﬁdlblé@:ﬂ Lk R8a PREdMEayer of the optical FE@rARPAEALHS of claim 1,
wherein the contro ling unit controls the recording unit to record

the erase pattern information in a recordable area of a recording
| ayer of the6opti The agpaeatwschf niginig,dvherein the erase pattern information is recorded in a

recordable area of a recording layer of the optical recording medium.

7. The apparatus of claim 1, wherein the power level of the first pulse of the erase
pattern and the power level of the period between the end of the erase pattern and the start
point of the first pulse of the write pulses are set differently in one of the first level and the
second level, depending on different kinds of recording layers on optical recording media,
different kinds of optical recording media used, and/or different kinds of recording layers on a
multi-layered optical recording medium, and are used to avoid additional tests needed to select
an optimum erase power for erasing data on the optical recording medium.



4. An apparatus for erasing data froman optical recording nmedium
with the optical recording nediumallow ng data to be recorded

t hereon, erased therefrom and reproduced therefrom the apparatus
conpri si ng: a recording and reading unit arranged to record
data on the optical recording nedium to erase data recorded on the
optical recording nmedium and to read data fromthe optical recording
medi um and a controlling unit arranged to control the
recording and reading unit to read, fromthe optical recording

medi um erase pattern information for use to select an optinum erase
power for erasing the data fromthe optical recording nedium and to
erase data fromthe optical recordi ng nedium based on the erase
pattern information, the erase pattern information including
information regarding a power |evel of a first pulse of an erase
pattern and &.powdhe bppaedtudf ciaim ey wiszleib dHevpperr evel efitle dfst plige afitiesserase
thern t [
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| evel of f the period between
the end o%g%e%@gé?déggagkg%?tg?&qhé%ﬁ %9&% d"&‘c{e’%g%u'ﬁt of the first pulse
of the wite pulses as one of the first IeveI and the second | evel of
the nulti-pul se. 5. The apparatus of claim4, wherein the
erase pattern information is recorded in a reproducible only area of
a recording layer of the optical recording nmedium 6. The
apparatus of claim4, wherein the erase pattern information is
recorded in a recordable area of a recording |ayer of the optical
recordi ng nmedi um 7. The apparatus of claim1l, wherein the
power | evel of the first pulse of the erase pattern and the power

| evel of the period between the end of the erase pattern and the
start point of the first pulse of the wite pul ses are set
differently in one of the first |evel and the second | evel, depending
on different kinds of recording |ayers on optical recording nedia,

di fferent kinds of optical recording nedia used, and/or different

ki nds of recording layers on a nulti-layered optical recording

medi um and are used to avoid additional tests needed to select an
opti mum erase power for erasing data on the optical recordi ng nedi um
8. The apparatus of claim4, wherein the power |evel of the first
pul se of the erase pattern and the power |evel of the period between
the end of the erase pattern and the start point of the first pul se
of the wite pulses are set differently one of the first |evel and
the second | evel, depending on different kinds of recording |ayers on
optical recording nedia, different kinds of optical recording nedia
used, and/or different kinds of recording layers on a nulti-I|ayered
optical recording nedium and are used to avoid additional tests
needed to select the optinmum erase power for erasing data on the
optical recording medi um



