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| NFGRVATI ON OF “ERASE PATTERN | S RECORDED BACKGROUND OF THE | NVENTI ON a8 gopy-
Ereld of the Invention The present invention relates to an optical
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the Rel ated Art 10 Recor di ngER#ASE PAFTERNIISCRECORBEDa ki nd of opti cal
recording media, neans that a mark is nmade in a track fornmed on the
optical disk. Currently recordable, erasable, and reproducible disks

i ncl ude RWCDs of 650MB,  DREKANORINIV®OE THE fvERYRSKRW of 4. 7GB, HD- DVDs

of 23GB still under developnent, and the Tike. In arewitable disk, a
recordbng | Ayer Fieléohthednyptionl5 a phase change | ayer which is changed

ek s formed ( LS SRAT MUENREES gt Bplit oEIREG e B0 pBRGe o
t he phase cpamigelarlgyteran bptlsalcrbccardlr@/meﬁahh ®n weidhwower inforinatign $f aat egy,

according to the pes of rding nedia, is adopted to optimze
recor di ng/ r%ﬁsgcﬂ?&y Sy ! %T?&Pé&cgrl stics. However, since recording 20

condi ti ons pmy vgégcrﬁmwﬁ&rthgeﬂé@te@rm\{e optical .recording nedia may not be
conpati ble with drives. SUVMARY OF THE | NVENTI ON To sol ve the

abovelBescri bed Besdiding data ¢rsamepseakdisk.ca kindeofmipdisahteceadingveediaon t o
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of start and | ast ses an erase pattern and c e of
| aser opt| nWCopdn/(ne eresalblenanémmogziuf:Me dtsasumrgjucdmmvms ofis6GMB,t h any
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i nformati on bncl u g@k nf or r@'&l on about. power |evels of start and | ast

pul seddof o PERESENA hisrchanagddiem orystaliieg te@morphous according
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through a phase change of the phase change layer. In such a rewritable
medium, a writing strategy, according to the types of recording 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
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pattern for erasing data is recorded.
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35 *@000M2* 200205328-8 [' *159159* 0 4 SEP 2002 BRI EF DESCRI PTI ON OF THE
DRAW NGS The above object and advantages of the present invention wll
;becone nore apparent by describing in detail preferred enbodi nents thereof
with reference to the a%@m}?s rbR l1is aview
showing all areas of an @Mr S a view show ng
wavef orms of - dat Ihemtbolewbjdct ped aﬁvaﬁtm ofﬂhetmeslént ilvéntioh witl Beconsav of an
exanpl e of a recordin vva ef orm for data in a data one of the

optical recBli AEPREIT b '”igrinlﬂe@' @req gembodiments the dﬁ"ﬂan exanpl e
of data reC%f@%cbﬁo%@éﬁaéﬁé@&P@ﬂné&ﬁﬁwhﬁitp"‘“ in FIG 1; and FIG 5 is a
view of an exanple of data recorded™in the pre-recorded area shown in FIG
1 when5t he opti cBIGreisod viewyshewingrall areasdian optical ragerdingimedigour di ng

embodi ment of 1 nb < Bahy e gyt AE ! Hakl enidlrtbegbeel £ ' <

ref erence tpatlté'resattached dravm ngs. FIG 1 is a view showi ng all areas of

P e ecor ded ar chlCahE SV hBRETRIGY! & rReirang HeVe R er reEDAbIIARR Bca
di sk’ s own jnnd gaRREdref mw(;ot@ar I@c@rah?mn@mgm sHown lieFIG ke, 1s recorded in
a barcode type in a radial direction pre-recorded area,

repr odfici bl e onl El@at as q yler%%araj@&aaglq]obq!atﬁrreq%e@yn@om @omeq)atea Dat a
recor ded '”sﬁcﬁan{ fded area includes data types, disk sizes, channel
25 bit lengths, dis structures time required for formng recordi ng and
erase patterns, FiGdoish M@V\pofvm sxampte ohdathirkeorded inHiee ppe-recdrded @veai ng
medi um accgr dj t t..lnventi er ase . ern information about
power | evel gﬁ%\'t"pgt E&? Qﬁ’&ef’iﬁg%BHr@égcét"D'@%%@%'B 'g%ﬁi%ﬁ}] rlta3fe(5r° éPﬁ@. ng data
i s recor dedrgcording hegdiashuci bl e only pre-recorded area or rewitable area

inffromwhich data is 30 rewitten/reproduced. Hereinafter, for
converiPence, it is described that the

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/from 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.

35 2.



erase pattern information is stored in the pre-recorded area. A conbination
of power levels of start and |ast pul ses of an erase pattern for erasing
data recorded in an optical disk can be classified into four types
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ki nds of recording layers of disks ki nds of disks, 'or each ¥er of
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need to performan additional test for selectin erase power.

Thus, the tpaiierndgended at e low lavel Ram@r@deuela@ea l@@t\eulseeiﬁém ofan be
consi dgr abl ¥ g &diefferase pattern is maintained at the low level Pge of the erase

muiti-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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FIG 3is a viewof an exanpl e of a recording waveform for recording data
30 in a data zone of the optical recording nediumshown in FIG 1. In FIG
3, ‘horizontal quantities represent tines of recording and erasing patterns
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one recording layer, era attern correspon
|nformat|on 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.



each recording | ayer can be recorded in each of the two recording |ayers.
As described above, in the optical recording medi umon which information
about powers of an erase pattern is recorded, start and |ast pul ses of the
erase 30 patheh be differently set dependi ng on kinds of
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20 5. The optical recording medium of claim 1, wherein the power level of
the start pulse of the erase pattern is a low level of the unit pulse string and the
power level of the last pulse of the erase pattern is the low level of the unit pulse
string.

25 6. The optical recording medium of claim 1, wherein the power level of
the start pulse of the erase pattern is a high level of a unit pulse string and the
power level of the last pulse of the erase pattern is a low level of the unit pulse
string.

30 7. The optical recording medium of claim 1, wherein the power level of
the start pulse of the erase pattern is a low level of a unit pulse string and the
power level of the last pulse of the erase pattern is a high level of the unit pulse
string.

35 8. An optical recording medium which allows data to be recorded on,
erased from, and reproduced from, the optical recording medium comprising:



the start pul se of the erase patternis a low level of a unit pulse string
and the power l|evel of the last pulse of the erase pattern is a high |evel
Qf the unit pulse string. 35 8. An optical recordi ng medi um which all ows
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hi gh hevel of a unit pul se strlng and the 20 pomer | evel of the last pul se
opti cal ‘1 cor di iy TReFoR BPAeES ot P oAb SR i€ e tiespar
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unit pul se Ia¥%?‘i ng. 14. The optical recording mediumof claim9, wherein
the power level of the start pulse of the erase pattern is a high | evel of
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12.  The optical recording medium of claim 9, wherein the power level of
the start puise of the erase pattern is a high level of a unit pulse string and the
20 power level of the last pulse of the erase pattern is the high level of the unit pulse
string. |

13.  The optical recording medium of claim 9, wherein the power level of
the start pulse of the erase pattern is a low level of a unit pulse string and the
25 power level of the last pulse of the erase pattern is the low level of the unit pulse
string.

14.  The optical recording medium of claim 9, wherein the power level of
the start pulse of the erase pattern is a high level of a unit pulse string and the
30 power level of the last pulse of the erase pattern is a low level of the unit pulse
string.

15.  The optical recording medium of claim 9, wherein the power level of
the start pulse of the erase pattern is a low level of a unit pulse string and the
35 power level of the last pulse of the erase pattern is a high level of the unit pulse
string.



35 power |evel of the last pulse of the erase pattern is a high |level of
the .unit pulse string. 6 16. The optical recording nmedium of claimS8,
Mwherein the erase pattern information about each of the plurality of
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g nedium claimile,

The optical Tecordrn rein the erase 10 pattern
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15 power level of the last pulse of the erase pattern is the high level of the unit pulse

string.

20. The optical recording medium of claim 16, wherein the power level

of the start pulse of the erase pattern is a low level of a unit pulse string and the

20 power level of the last pulse of the erase pattern is the low level of the unit pulse
string.

21.  The optical recording medium of claim 16, wherein the power level
of the start puise of the erase pattern is a high level of a unit pulse string and the
25 power level of the last pulse of the erase pattern is a low level of the unit pulse
string.

22.  The optical recording medium of claim 16, wherein the power level
of the start pulse of the erase pattern is a low level of a unit pulse string and the
30 power level of the last pulse of the erase pattern is a high level of the unit pulse
string.



