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METHOD FOR RECORDING ERASE PATTERN INFORMATION ON AN
OPTICAL RECORDING MEDIUM BACKGROUND OF THE INVENTION
5 1. Field of the Invention The present invention relates to an optical

reCOME‘BHWW@@REG@WDH@G“EF@WE‘PMTEWQ'IWFQﬁM&WWﬂN AN
on which power information of an erase ﬁattern IS recorded 2.

Description of the Relatce@RHGOR Mrcal disk, a kind
of optical recording media, means that a mark is made in a track formed
on the optrcal disk. Cur : orfl ) ducrble disks
A BV DS - W-ot4- 708, DVDs+RW of
47GB, Hrlkﬂ)MDlae)frﬁEIEBostrll under development and the like. In a

rewr'tabﬁhg § ﬂ(%ﬂﬂcéﬂlyr%r fe%%t%‘i’r ‘é%SHcJa? r%@@%%ﬁqcﬂfﬁbgﬁrrﬁya"ﬁd more

which is ¢ om crystalline to amorphous accor

teaiictaarhs I@/en aptrcmlme@lardlngrmr@dw@c@rdrﬂmb :rww@at@fm@mw of an
t}ér,%ggrbgtpéms% thasergf the phase change layer. In such a rewritable

medium, a writing strategy, accordrn% to the types of recording media, is

a%opte@%@&?ﬁ@é’fé@@r@ﬂéﬁ%bﬁf ucing characteristics. However,
S'ncedre%@%&r?@dﬂéd&pt bﬁﬁ U&kﬁfﬁsﬁo?hlqgﬂ%f%gfgﬁb I‘i&ﬁé‘n medla
recordin Ia may not be compa e Wi rives
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etlasielg plaentyzad mlsedrrarﬂth aima tygoer ibé bidiei ekis KA ecoedordingiéagehisvenated with
: . ! . : : |
AL AP A, DA DA i
dietitrd reswmarairedeeh, andsepatieis iarBrecatracarding g hefsiatatieguired)
APOYL §RYGIHEKE 8104 R LRIk BHARERAGBIH/ESE 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
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

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
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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pattern for erasing data is recorded. 35 1 BRIEF DESCRIPTION OF THE
DRAWINGS The above object and advantages of the present invention
will become more apparent by describing in detail preferred embodiments

thereof with referepe) tortingeajtairet| RWIRTSHEWIHAWANES 1 is a

view showing all areas of an optical recordln% medium; FIG. 2 |s a view
f

showing Wa A8 O BEGA AN RAINBRRS UrBRRECSRIMdMYENERS. Wilkbecome

Vinwr @ bppaxambledyserienagdingdevay piefeyfod weRsiing slaiathe @ clakdth
zoge of theﬁgﬂ)%al rec r%i;%medium sh?gwn in FIG. 1; 10 FIG. 4 is a view

RER&H g@acﬁg aynes H}é'\-' %'rded area shown in FIG. 1;
and FIG: KistaiviewieWashexangpid! afrdascofeamomstical theqrobng coedadn;

cpteal e RO P L BT B S ase

IRSENTION Hereinafter, a preferred embodiment of the present invention

will be gescribecyindai WHRKSIRIREG 1 A AIRENEIRMINGS: FdGrding data

is a view showing all areas of an optical recording miedium 20 including a
bifir 3t ARiRFG 2P tBeAplisqresrdine MadiThAACY R tdBielarea.

Referring| . &l{s. L vievinsr B Ax iR @V B Ap0Eealesd sHehpre Acdiskded area

nuymber or t]?éa like, is recorded in a barcode type in a radial direction. In
t38QHELIBJoIFed 3R, reproducible only data is recorded as high

frequenfyGvabldesviswits’. dagxaenoleiefl datd eserrdeddrig’ pearecorded area
includes. data types, disk sizes, channel 25 bit lengths, digk structures,.
R e T R R N T
aredondifigenkdibmoptical recording medium according to the present
invention, erase pattern information about power levels

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
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
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
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.
2.
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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

describgrLiaAiiceFIee PaseroIBRLRN iS siaserin ioisuragpeleda) LH,

area. A combination of power levels of start and last pulses of an erase

padith. 157 ks RRcithlrbcolBEN P AT B RALFELR BB feisiador asy

federivifestiencsirtiadiiisrianiseel recoriingdpyese miscisés suierdst @fgt@dﬁpulse
as Sh(ﬁifm in FIG. 35 2. ZFeferrln to FIG. ? an er rni classm

SRS 780 RPN SR 100 e e b BB orase
nmawkegwisth, a tasl e fase asyltigrisd catiesiitnftimg tdmé‘mseepa(’@)nhhs ended at the

sh
RSB S BhEI SLERS OO OB BRIEN o e
nisigopalde eohightuevigl (Recartititerassmmubhputsat tl‘(@) Ik leaRrepes that
Vﬁraj%‘{gtt%lﬂé@%o%ﬁﬁnﬁ&ﬁé%%&?SQH@FH I RfUBPIEIRe 'ﬁlt%h level Ppe

ual to a high level PPE of the erase multi-pulse. (b) HH represents
p&/@?%%ﬁ%ﬂb@@é@dﬂﬁﬂﬁmﬂé%é Belser peRtenH ik RiYs 81 GenAbHig the erase

|?J\éﬂ drhis @ﬁée@ﬁﬁﬁ%lﬂ@tﬁf@%ﬂ PH&“Q\&S@V@I'@F%%%%%UPS@'WE& a
stltutlng the erase 10 pattern is ended at the hl%tstl level PPE, and level

o WERAVRINSASH BRECEY B BRIB IR RPLR! AR &G RY&HE: #inQlieREASe
highltiepelgePE ct lhe rEpRssentdtit powe) Utaremﬂqam@tbahmﬂn@trae erase
star ulse con ase atte n is equal to igh level PPE of

AR SR RS TReE A SRS e dhinies & st

eeeaeetmtudnfpudmtdedsmtmltmgﬁgie lerad Ppaiteth melrtdedatetheﬂagaéevel Pee,
f [

%%ﬁﬁé Ro& ao?‘éﬁlie%ﬂpﬂﬁ% ﬁ%j?&?‘&%ﬁﬁbée ha% ke %&?H‘tg et%Ea?fto the

he erase mu tl pu represen
dgwé@mté?matmghheeéaag@pdtmlweqﬁmwxhéﬂtowléemessﬁt@ttaat power of a

SHRFEAURRY S5ASEN §%%&@ﬁéﬁé@ﬁ%@&da@%ﬁté%ﬂ'@@@gﬁg?of a

erase pattern is ended at the low level PBE, and level of a last pulse Tsfp

FUPSEHBYRIFSH: BrdiePplateR lastarAga By ks feP RSV iRgte wrase
epaseriidliERedEeat the low level Pge, and level of a last pulse Tsfp of a

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
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
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

times required for forming recording and erase patterns of the waveform shown

3
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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

arerRGOB1eddB ARG pRAUGIRR onliiskeadwdtserigRiBIuAdeRai@dcan be
apparatus, the recording apparatus does not need to perform an

Aanorsed e R0 dBR AR SHPHRA AICa RS SR EFSPR(RD e ibat are not

reguigeidforetrioniig amesaseiionvebtRiederer esernsfdgsabhnd last pulses
reggﬁzed. FIG. 3 js a view of an exgmézle of a reF-Iclgrdin Waviform for
8 i

GG FRRSG R G3LPE JERR"SFE R AT PSRy R aiFesndd G- 4.
irthk_Gn dmioekF BN, l}hwasmalgnmht@:razeoepdéxgmmmatmmmdﬁ nigeapower
S SN MG SRS IR pover eve
shibthe BiaFi@EUiseReithareyasepaitaincae praatcedes bigh beirianththe
3BHRP RS WraAJQ4LPRIIRE EEFPEUIRG ARSLLIRIBAHES Offth low level P of

waveform shown 3 in FIG. 3, recorgin% ower, kinds of disks, sizes of
ek 6T 2Rl Theltikeegnpeefiaast@sd ORRY, andphe.ruebrira@lbivea tdfriesase

reGeIfLpH B IRSJBAh 8HEA300 GOSN EhEDEAREOGHING dniRENGAIRErARMIGWN in FIG. 3,
power levels of start and |ast pulses_of the erase pattern can be recorded ,
01 GPUES o) (BB G Theg By ABRP BN N o 00010000

asgsigrgsin Bitdin ghisfopmeatiatiskopidt tedrzened teeetimfdhe siag ead identify

last pulses of the erase pattern. In detail, the power leyel of the start

e tE oo n e et o PR S Pl e RS mRlBs e Fihe power

|deedlodftied daspuldecciaPre difioed ais fulditidriad. tEshpriovedenvel PBERIG. 4, M
ulfi is defi ! ! igh:level PPE of the

Zﬂ%@@%ﬁrﬁuﬁlfgﬁéﬁé %eﬁﬁgagé:?ssg%%@r% %h@%gl%} (') the erase pattern

shown ifIE G B 20801 00E0" xastpirietidatBNeRomes iechelipig-recorded area

SRRAHS Frads WHQ%}QH@%bﬁ%%PF@@QrE\ g LRt disfdhgbial

inserted therein, and thus can identify thatthe power level of thé start

p@sereingdanadisiatBpiaripg todiGive BOWiSaRsigedd pdeparsing erase
RiAravihatsratagdiienat issheiaedly of stdritGnd Iktlfurepsasiedtiserase pattern

I?EQJ'F g%tltrasitnrggo?crj?r?g tei);(iar}q_giskgﬁom%ltig r%issigned 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.

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
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.



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. Referring to FIG. 5, BN N is assigned for recording
erase pattern information about power levels of start and last pulses of an
erase pattern 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

WEaah of aN .N ang N+1, and the power level of the last pulse is defined as
. =5, even though erase pattern information of two
recording layers are recorded in one recording layer, erase pattern
infélaimch corresﬁdnemgdcforemprdmasﬂgw@ﬁtwwtﬁ@rmabmmran optical
recﬁ&ﬂ?ﬁﬁ%‘?ﬁﬂ%ﬁﬁ%@ t'ﬁ%?!éc@ﬁiﬂ B QWMQ R R68'recorded

recording medlum on whi rmation about powers f an erase pattern
and{grezpieiureddheipanandiardbsrefien dhaseelhohgemrrsingan be

differgairRry RPN HRCLBRdAN A SfdiRgIHBRIAY SRR Of disks, kinds of

disks, or each layer of a multi-layered recording layer are recorded in a

reJRAAIEIPR HABERBRUPINESHRION LeBRHIREARANET eNaLofirlimpulse of
rasrewm ML IeeNeY (B0 PURREARE BRN/S é@ééﬁgzgl%%aéﬁﬂ%’ﬂ!tq:ulse of

medium in which the recording apparatus is inserted can be considerabl
write fHiBes of WA ARtcaLiRrIGnainaAiuTA HRaf dorsrating ity trmdhe optical

recadpaiitg igdiumation on an optical recording medium, with the optical
recording medium allowing data to be recorded and/or reproduced
thereon and/or therefrom, the method comprising: recording data on the

Opm?jimeeording rfrd:@imxlm?iaécrandir@fmweipanler@raﬁ@cgpa&ém lnformatlon
[ st n r
s relt A AR Bl AR o1 SR BT i Ghbge! Tt

mediyrical recordlng medium, used for erasing data from the optlcal
recording medium. Claim 2 The method of clalm 1, wherein the erase
pattern information
Claim 3 The methad of claim 1, wherein the erase pattern information

Is recarded in a recordable area of a recording layer of the optical recording megium.

Claim 4 The method of claim 1, wherein the power level of the first
pulse of the erase pulses and the power level between the end of the erase puises
and the first pulse of the write pulses are set differently, depending on different kinds
of recording layers on opfical recording media, different kinds of optical recerding
media used, and/or diffarent kinds of recording layers on a multi-layered optical
recording medium, and are used to avoid additional tests needed to select an
aptimum erase power for erasing data on the optical recording medium.

Claim & A method for recording erase pattern information on an optical
recording medium, the optical recording medium having a plurality of recording layers
and allowing data to be recorded thereon, erased therefrom, and repraduced
therefrom, the method comprising:

recording data on the recording layers of the optical recording medium; and
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is recorded in a reproducible only area of a recording layer of the optical
recording medium. Claim 3 The method of claim 1, wherein the erase
pattern information Is recorded in a recordable area of a recording layer
of the optical recording medium. Claim 4 The method of claim 1, wherein
the power level of the first pulse of the erase pulses and the power level
between the end of the erase pulses and the first pulse of the write pulses

t djff I ' ' Kind '

oo e SRTeE e A e IR R gbout a
powendévetiifferdinstinisecifraneting pajtem and arRowvR)oMsd kpfusan a last pulse
of tiELAB LRI I LARAIBUREILAVAIG ALHATA IRSte4 8ERR 4R BRIRAUM

%n optinfum erase power for erasing data on the optical recording
erasadqbiwer foragrasing thetislatarin e segrigiaaleyessitern information on an

‘optical recording medium, the optical recording medium having a plurality
of recording layers and allowing data to be recorded thereon, erased

thefdalimband repldsLasthadERBim BavhrsaiBdnsaiprriRgitese dfprgation
is iR 1BeEOPEH L BUREIGS reBitnl RERIEINY ANBdBAIng M8y ér selected

recording, on the optical recording medium, erase pattern information
from the PRBMN ST k@FATdiNg fAY¥EFuise of an erase pattern and a power level
between a last pulse of the erase pattern and a first pulse of a write
pattern for use to select an optimum, erase power for erasing the data in
FriRTL Alagmation

the SR Ang layersNE MRS AETREBMITRINRS GifsR
is ravdiaen im;grr@?mmlism?efmércﬁaﬁﬁ @élﬁfmadl_ fwmhitsd' dt_vfgr?gquliosrjc.silax_/ers7
in a recordin er select rom t rality of recording layers. Claim
fecem% e %?a{giﬁ?%ﬁﬁ&eﬁ%‘fﬁrﬁig%%'pattem information is recorded
in a reproducible only area of the selected recording layer, or a
8.The

Cin M oreim L o oL, AIGLe apareur B Tt A e g ofan
erastffeatetrparecsabré Hiffd esrdrpbing ole \ifée e dnditgadnrdifamdingkiagerafon
recSHIIAFEN URGAIRGIFEHFaIRE Wik ARILARLIRES SH AR EREHBcording media
used, and/or different kinds of recording layers on a multi-layered aptical recording
medium, and are used to avoid additional tests needed to select the aptimum erase

power for erasing data on the optical recording medium.

Claim 9 The method of claim 8, wherein the respective erase pattern
information for each of the plurality of recording layers is recorded in a reprodugible
only area or a recordable area of each of the recording layers,

Claim 10 A method 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 method comprising:

reading, from the optical recording medium, erase pattern information
identifying a pawer level of a first pulse of an erase pattern and a pawer (eve!
hetween the end the erase pattern and a first pulse of a write pattern for use to select
an optimum erase power,; and |

erasing data recorded on the optical recarding medium, based on the erase
pattern information. |




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 the optimum erase power for erasing data on the optical recording
medium. Claim 9 The method of claim 8, wherein the respective erase
pattern information for each of the plurality of recording layers is recorded
in a reproducible only area or a recordable area of each of the recording
layers, Claim 10 A method for erasing data from an optical recording
medium, with the optical recording medium allowing data to be recorded
the@iaim ¢fased thidre mesthathdfrepmditadhbesiefthene thsenpatterh information

is retRrdEdIN G FW&@@H%”&&% QL'C&J ﬁ%%@%‘é‘nlﬁ%% f%r?&?oﬁ’éiﬁgrl%ryer of
Information identifying a power level of a first pulse Of an erase patter

the apticalgenendipgehdititnsen the end the erase pattern and a first pulse of a
write pattern for use to select an optimum erase power; and erasing data
recorded on the optical recording medium, based on the erase pattern

infélattok 6 Claim 11 THé@Baibadbetaaim1It) wHsnsin the firstenshiastn

| pulsEXBAHIgRdE B%ﬁ%’ ) G %WH&%@%}%@@@@@W@& ﬂ%@é,@ﬁt

a recordlr‘lg layer of the optical record um. Claim 12T

kindsofi saeot@ingryern encopticaiaqarding mediar difereriinssehopticabt at
recafdiREENEBRRIE VB IRu/Ar RERANM RIS Rt IB)ERCRIIN AN SET SFRd

optical recording media, different kinds of optical recording media used,

optica draciieadRErIHES anrkatdinedgavoishaddiipnabiestsnepried to select the
optiFfRARA"EfadeRMeM R Y RiRd 8Bt oAt b pskhilipnd iaats mearpd, to select

the optimum erase power for erasing data on the optical recording
medium. 7




