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WD 2004/ 072966 PCT/ KR2004/ 000296 | NFORVMATI ON STORAGE
MEDI UM Techni cal Field The present invention rel ates
WO eooa73966 or mat i on st orage nmedi um an appar at UBCT/KRR@W/000296

use with an information storage, and a met hod of

recordi ng and/or reproducing information with the

i nformati on storage nedium and nore particularly, to

an information storage medi um whi ch stores

i nf or mati on abolNFARMATIONISTVORAGIMEIDIEMN  or

i nformati on about whether the information storage

mediumis conpatible with a drive follow ng an ol der
TechMR&GPERIY of standards, to an apparatus and a nethod of

recording 10 and/or reproducing information with the

i nflos peaseoh inveotian selatas toraminfetimatiarr storagenmadiemi an apparatus
f abOl{h an ﬁﬁtir{al vvritin% aatten rfinfo.rmti n about , .
or USEWIR AN PIEMAUCN SHAGeo ANY FNg fiSgRI91ag andiyifepreducing
inforafidn ithrth¥gnfophbawh @.ﬁbr@?e HhteimY ahadirABredpartistiRmgafodsen

15 Background Art Ceneral information storage nedi a
informationstteage mediuaswhich stergsiioiermation @beyt ansyptimaliwriting pattern

or B pBh YReGRA R 3 TRad saFR PR SB LB i a arve
followihhy @n Glder deysreamdtan@ardshicamappamiss ahagemstisbdof recording
are classified as conpact disks (CDs) or digjtal

and/argepeaducinglindeangtiorpyith e tfemrfiancstorrge meglium which stores

ton 98 385 SR Bg R et cEHIEPRR Aol SORARE e

inforr b MRétorBYSnAdLImais dontisatiblek with Fuditiveefolloming b-diids/ersion of
having a recordi ng capacity of 20GB or greater are

standaider devel opment. Wth the increase in the recording

capacity of optical disks, the recording speed
t hereof has al so devel oped. However, the recording

‘Backpedurel Artof optical di sks changes 25 as the recording

speed thereof jncreases. FJ.G 1A shows wr.iting,.pulse .

o eGeial faETFGIS St agr BISHENPOIS RN RS RN Tosg bR ¢SCording
e RpUFAFERAS ORISR AL Doy g in
non-chretkct Wag rplical pisksewpiht anerari examplel of inkghation storage media,

revent distortjon, of  _the rks on the,.qptj di sk . .
are clisIeg) F5omREELMAIS(PBR BLAEHG Yo RUIP Gl (s sefEording to their
inforfA@YBN %Eora@@%ﬁ%@it;ﬁ. hé=xenas18Y oP Feioraasle RipticHNdisks inBRude 650MB

decreases wi th an increase
CD-R, CD-RW, 4.7GB DVD/RW, DVD-RAM, and the like. Furthermore, HD-DVDs
having a recording capacity of 20GB or greater are under development.

With the increase in the recording capacity of optical disks, the recording speed
thereof has also developed. However, the recording pattern of optical disks changes
as the recording speed thereof increases.

FIG. 1A shows a writing pulse pattern widely used in CD-RW, DVD-RAM/R/RW,
and the like. The writing pulse pattern of FIG. 1A includes multiple pulses to form each
mark on the optical disk. The multi-pulse pattern is widely used to prevent distortion of
the marks on the optical disk due to heat accumulation during mark formation.

However, because the energy provided per unit time decreases with an increase
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1 WD 2004/ 072966 PCT/ KR2004/ 000296 in the recording
speed of optical disks, an error may be generated when

w@ a40a/072966 r ecor ded according to the mnulti-pul SBCT/KR2004/000296
pattern. However, the reduction in the energy per unit
time can be conpensated for by wusing a single pulse
for each mark, as shown in FIG 1 B, or by increasing
bi as power. 5 As described above, information storage

in the'FBleQilrﬂ‘@%ﬁeé’d bf 8pEdl digKs BA®rvtirhgy BE genedtetisvhen data is
ting strategies, accordlng to thelr recordi ng

recoréqnbed@ordmgjo thesnuliispulselgatiemar ea structure of a

PR AT A v R b or

usmg'é“ﬁthé%ul@e F@eshdtnmarieasléibwiinuBies. 1@ior bgrrlaerea;kik@ bias power.
| 'ead-out area 120. Information about

wha d@ﬁ}’ﬁb@ﬁjtwel’ infempafianesforagamediahaye e'tﬁaﬁr%ﬁ Wthe patterns,
that |§8@’ﬁ n?go% %teg st P@ é@ﬁﬁjﬁoqggfrgg%%ﬁmgﬂ%dsea%G%%hS@s a data

area Stendtum oﬂ@b@nvémalﬂﬁoﬂnamdn gloradge dieshum. As shown in FIG. 2, a
control -related i nformat| on(wé recorde
u

convenjigaal mdorgnatiopn sferage meghium depa Aeafglr}j@tfe@j (})<O taeﬁger data area
110, MQQ%'%% ZR0L1360 fggorﬁétﬁﬁeébgﬁg a’diis v@rﬁﬁ gaat?é?'ﬁ is fecorded in a

secon er zone k contro ta zone
disk coddroR dataor@se 1 6@-2dofstketlgpdin afea 1@0.di sk ver si on
nunmber, the dis

L e TR i .
zone%@ 2’Z ﬁ'vﬁﬁcﬁﬁ%rke&r{tltb? rélBfRy MR rhRtionls vecdraeddatdisk test zone 100-3,

ng pattern. For exanple, the disk control data
a drlvedeet A6 206wy asdefeet maﬁegamenbmor(c@ﬁﬁéfﬁq|&h@sef\leds10ne 100-6, and

a socpRptufier cope 10k bel e PRkeBND! M zont Fal Zdbrel e I type, the
disk Jé?ﬁoﬁ%ﬁﬁﬁ%r\%ﬁé HiRQ A, tirﬂ’bﬂnbﬁ@@a@éﬂt @ee@)ram@qa er(s), and the like.
pul se pattern, 'and the third vvrltl?% tern

The dlylpeonhml data zosieri) 02 placsstoprs ﬂ@rlnformatlpn oui fheydgtegwriting
atte Ttop, Tnp, and Tcl are paraneters of a witing
P Hhttern nanely, initial pulse tinme, nulti-pulse

t i e ex@itbble Ofd diigk pohiel datiezonee)os masestpre i?vforrﬁatlon concerning
and Pb denote witin power, erasing power, and bia

first thesah thirdgyéing RIS/ ypefon e T RBTHIG PRLIRT ERGIaRTUPS a first
9 BFAZAENDOS B Rt ER GRS D8 oLEORL Ryt paten
and 1Bk thire@ wilitinly peteln typededrabe ensingléWss patterra  |h |Fﬂ@8 1A and 1B,
T’top,I-r|'ﬁ|%1(;%:r glaa %cﬁ@ﬁe?ﬂara%ég éféfv@’[n?&%%%té?nn n%owply, lnlIlaPBulse time,
multi-pulse time, and cooling pulse time, respectively. Pw, Pe, and Pb denote writing
power, erasing power, and bias power, respectively. T denotes the minimum length of
a recording mark. 3T and 7T denote the lengths of a mark or space.

For example, fifth through ninth bytes of the disk control data zone 100-2 store a
first recording speed, a first reproduction power, Ttop1, Tmp1, and Tcl1, respectively, as
the information about the first writing pattern type. A tenth byte of the disk control data
zone 100-2 is reserved. Eleventh through fifteenth bytes of the disk control data zone
100-2 store a second recording speed, a second reproduction power, Ttop2, Tmp2, and

Tcl2, respectively, as the information about the second writing pattern type. A sixteenth
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the information about the first witing pattern type.
A tenth byte of the disk control data zone 100-2 is

w0 e@anv™ee El eventh through fifteenth bytes of P€TY&ERANI081000296
control data zone 30 100-2 store a second recording
speed, a second reproduction power, Ttop2, Tnp2, and
Tcl2, respectively, as the information about the
second witing pattern type. A sixteenth 2 WO

byte ¢G4/ 86 rRPEARBA0 400D ¥I@sehide Fevehteatitls khrough twenty-first
control data zone 100-2 is reserved. Seventeenth

bytestafrtbeglisk et} deita gene BQPe’sS*@re erBirdregoreliie sreq & Hird
reproﬁggﬁ? Orﬁgg\(vég 8%§7e—ﬁnb$t FF@[‘.?aOF%d&ti%ﬁe%ﬂ% ihfdrhhtion about the

third WHEREG phtter WpeaSAtthentwémdlnt byie ofitiesidiskheonttchidath zone 100-2 is
witing pattern type. A twenty-second byte of the disk
reser¢ght rol data zone 100-2 is 5 reserved. As described

aboy ge érib%of%bﬁfe”ﬁi#é’ﬁéh drit oﬂﬁgﬁ?é%tﬁirpét@@é@@d% classifies the

cl' 35T Es orRBLT on about Wwiting pattern
inforrasiben dbogt Writind patteirsi at@opdmgdm the wpﬁangrp@ttetmtwm adb stores the

informpaiaRr e B SPGB VB RAtaiis Des iacty Riopiad, when a

drive:rQ?&’ds'dgté"iﬁTB n%rrﬁ'éﬁéﬁ%%r?&é’ﬁ\’éﬂluﬂnt it'r838S oftthd Mformation about

ornmation about to al writing patterns,
all of $ied ewitingpatteirns, replecis vewrtirgupatidrheuitable fos thie duee itself, and

ool e e P GALR TR LGP LT S
inforrhafioh gﬁfrhgé‘ nsdALARESE Fredbysi@fddd ifrthe dri‘dileI 0@/ d Mmushest all of the

rrve drive nust test all of the first through
first thidugth tvirdtvnitingopatterniypeptesfindan iopdmen vajiingrrattamni t Cagsequently,

tno 30151 BEROH Bh o o Lt Pt RRIE AP ARms. s
comﬁmﬁﬁné,% GREPdéigh aRE idcrébbing tHe siugaticinef ﬂ%@fcﬁﬁ?ld@m the
duration of recording data. In the conventiona

i nihdhesonyantienal Agfermetion giasegenediom offfle: gatnfermation about its

recor@ﬁf#%we@& r§c§PcLe% @888%?3{' nérglrrdrlm I‘t)éo %&g I1 BP%‘E If#o?#ration about the
versi%gos e irFbrrhattor storddgeiriediural whizhepreediiley a\star(dmrd for the
prescri bes a standard for the recaordin g SW
recorﬂlrsq)sm%ﬂa@&ﬁq ipcprediindRe distt sentrel sesa %Bﬂé 1% -2 When such a
disk Qég@%g ﬁggﬁgﬁg gg'rgg?ﬂg?rghﬁ?cﬁfgm a%n%ir‘ﬁ%ﬁ%scr the drive first reads

out thé irformatists about thehersioh af ied 1od edldisk. tlﬁ’eha/‘mrsw@mfdhe loaded

disk [sIgaiaTo tee EisiarbpbifaTbe. firadaye (rFordBipayges daleonirom

the lémgﬁ{(yeproduces data on/from the | oaded di sk.

However, when a new version of an information storage medium is developed, a
drive corresponding to the new version must also be developed. A drive following an
older version of standards cannot record/reproduce data on/from the information
storage medium following the new version of standards. In other words, when an
information storage medium is loaded in a drive, the drive reads the version information
stored in the information storage medium and can record/reproduce data on/from the
information storage medium only if their versions are identical. On the other hand, if

the version of the loaded information storage medium is different from that of the drive
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However, when a new version of an information storage
medi umis devel oped, a 25 drive corresponding to the
wWoew49e9sé on nust al so be devel oped. A drive fPBCT/ERR2008/000296

an ol der version of standards cannot record/reproduce

data on/fromthe information storage nmedi umfollow ng

the new version of standards. In other words, when an

i nformati on storage nediumis |loaded in a drive, the
on whichvtberiefadsiatibn sieragbanedinfroisBaded) the dRietdnhot Rcognize the

i nfformatjon storage nedi um and can record/reproduce
'Oad%é;t“gowtf%ﬁ@(@&e sredivindiaeatse the infergatiergionage madiurm stores

vrs 312 OB AR e Py e PLOST BN grve

Accordinglyf fagaediess o6 mHeiar Dbirivdis cirmpstible WiR 30 H6AREESS storage
on,which the information st.ora?I

mediPCT{ﬁRZOOM 000296 : _ e

HEWTQ ARG P(Slé?g%&“t Yersidy ohdandardst thecddemautomatisally recognizes
| 8495 LSS ARG D i lowr
a diffardrit eneesion of startdaeds.nf or mati on about the versi on of

t ive. A i nol y, d| f wheth dri
35 Baetfien A5G i Sfinfemati ot Bealem slresinar new version of

stand=pti$ @tbred i HibFrRARSH aBSﬁtséQﬂiv%}cftoﬁ%\gm%ﬁ%ldém\?ergwnvgf standards,

automatical ly recognizes that
the npwcwraionggfriniduceatioatstoragefmediutrheanndtdemaséd i theodd@efollowing an

i.um f.aol | ow a different version of standards. As
older FERUBAIBRBITS. oforih inelt S bl fodPaf b gneranother.  Henoe,
userd Qufferths Indori@nierRicSae ns%tsadi‘qﬂzl\ﬁrfq i
i nformati on about a dri vg‘s? ol 1 owi ng a &%ﬁ%éfle%qré\{egnwhenever the
neweg versiam @hpadnformation starege veedilomisafsednf or mat i on
storage nedi um cannot be used in the drive follow ng .
an ol der version of standards, even if they are really
Disclosurpadfithé thweéritionone anot her. Hence, wusers suffer the
i nconveni ence and expenses of having to use new drives
fepeet tha resertdnwaniigndirodides mnonfariationsstoraggemedium
hi ' j ' . he |nvention On ,
o o ot A G Rt Fafi'e bttt tion BBout a recording

speed rdrdnfoairiation stboia eedriviecfollowingrare BidSiers R o ar ks Ofhereby
an witing pattern, information about a

i abou& ogéi mal ]
ncregaging thi Ageed pRdderrmanteidetarecading. a drive

f i | j : eby
B Y (e p—
informatiosy sfiorage a@dihonantiprising adeed-Irsaret, a0isdrRtPBeSENNd a lead-out

invention, there.i rovided a recordabl e
area, Whetain corhpattlblﬁty mfsorlfr)la ion agout whether the information storage medium

is compatible with a drive following a version of standards older than that of the

information storage medium is recorded in at least one of the lead-in and lead-out
areas.

When the information storage medium is operable in a drive following an older
version of standards, the information storage medium may store information about an
optimal writing pattern.

The compatibility information may be recorded in either a reproduction-only area or a

recordable area of at least one of the lead-in and lead-out areas.
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i nformati on storage nediumconprising a | ead-in area,

a user data area, and a |l ead-out area, wherein
w@ormaridhé [ ity i nformati on about whether the PCT/KR2004/000296
informati on storage nmedium is conpatible with a drive
followi ng a version of standards ol der than that of

the information storage mediumis recorded in at
| east one of the lead-in and | ead-out 25 areas. Wen

t Wheﬁlftt@é einpatibiityoihfgenatiod is necerdegdn #iB eprodactibri-gely area of
I 1 owing an ol der version of standar

at Ieash@m Bhihleastip raa@eleﬁamqt rers the 8patna§lf>ttt¥rﬁ§@raﬂﬁ%bmy be
repro&u oPRE targilm‘rgfaq/ﬁdb | B9 R altife %’hgal gi BﬁaICOW’ﬁér‘l Bid Edmpatibility information

FoT e invei
is recorfEdiftbhtirecemable areaaofaat least’mter@‘cthedaarﬂm ané:ieaﬂ-oat areas, the

| east . f the | d | ead
compaBBUNTETBEeETTRKEGIEPGEBESE SShEHT HENEompat | bi | i ty
g;&(%tt)@hg‘?@ anotHet P@@P'?t' tﬂgﬁ%‘t@sér‘?ﬂﬁﬁ@%ﬁ Mer@nk prévigéd a

st one of | ead- out areas, the
recordahﬂpanﬁohmlatlby srtm*bgermedlum mpbemgraebeddn@édaaa ugesdata area,

ot Sl gh ol S S8l it e wte stteoy

and q’ §ﬁ§|redﬁ\.%§ vt %t@teﬁns'&éatto ?88orafddthes triidéd imBdeast one of the

out areas, 5 compatibility information may
lead- ineartdelmademdeateas a sum signal. According to another

as ect .of .the pgresent ntion, t.her
B b Bhelisitent O R amtin iR P62 s fhviBed o
recorHQBl@ ihfbrai=@idn stordgermeaium éém@nsm@féjle%dhﬂaﬁeé Us udeedata area,
wherein i nfornmati on about whi ch one of a nul tl-gu se

and auaausalgtaraae\gyerammfarmam@t abeutl aopiimebwsting pagigm is recorded in

edt or d. dat C din at |east one of the
at 'eafgof‘szf th(?t eﬂ'ﬁg' 32%@'68@‘5‘2 ag‘égs According to anot her
aS‘P{ﬂ,Cﬁwf@tfméthﬁn MEREAE opfiveninriting gatere n:sy Ipes oadaltddd n a
recordabl e i nformati on storage nedi um conprisin

reprodegtion-enkr aiga of até%astdmeaﬁféh@éead-ahanalq GUW@%ar ea,
i AT SLPGE PS4 Ry BOU OB TBke S8 VR PR eadinar

to stdré@ﬁ%l@tﬁlat@daaﬁxrmhﬁofﬁhe i nf ormation about the opti mal
witin pattern ma

Fhsostling loransing aaRest o tha iesatl ingRation. thee eugvidgd a
recon‘gﬂ\g% L et o n‘%B ﬁﬁgﬂ? gppaﬁatﬁg%%ié@gﬁtﬁrarﬁﬂt&nﬁét% dBadeemedium

co Included 1 n the |ead-in area
having a Iead -in area, a user data area, and a lead-out area, the apparatus of recording

and/or reproducing information on an information storage medium, including: an optical
pickup to transfer data with respect to the information storage medium; and a controller
which controls the optical pickup to detect compatibility information about whether the
information storage medium is compatible with a drive which uses a first version of
standards older than a second version of the information stprage medium and which is
recorded in at least one of the lead-in and lead-out areas, and to control the optical
pickup to transfer the data with respect to the information storage medium according to
one of the first and second versions detected from the compatibility information which

corresponds to a version of the recording and/or reproducing apparatus.
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to store disk-related information. According to

anot her aspect of the present invention, there is
w@e@niot®es a 20 recordi ng and/ or reproduci ng apPer/KRa®4/000296

for use with an information storage nedium having a

| ead-in area, a user data area, and a | ead-out area,

t he apparatus of recording and/or reproducing

information on an information storage nedi um

| pekBRiiRgto BRoMik iaepbct ¢TithE Weedehtlinastfio! titsrbds prdvided a method
respect 1o the information storage nedium and a

of recouting infoenatieimporarcisfarmationtsieraget médlunpu ipRlygings forming a lead-in

area; ?%"Hﬁbﬁf tT? ao‘sq't%:alggfse%ﬂéﬁ n@nﬂaetg'd- épaak}g H@%{Eﬁﬂmtgh% 4Pleast one

of thelBh&in WhEJedd-but Eeas bRE DT compatibiitg ﬁﬂdﬁnaﬁcdeabwtanh@ther the
second version of the information st orage. nedi um and

informatiathstorage eediurads Fampatibleaith ar%lvgffOHCWélnge%merswra%standardS

d |
oldermajhg}%g of ?}Lee ﬁz%tr@‘é}ijor} ﬁo?@p@%{m{nq el{lﬁPrHa‘i nrarrﬁaBtLﬁig\Wcﬁ Bne of a
multi-plieagstengeitegy and er sihgle-pulse amite etratdyy i6 uset tamelcord data, and

second versions detected fromthe conpatibility
informaffasy akewicn apiial woitirgPaleHonds to a version of the

20uP 848 SBelexeB8r AR ReSaR A Ron. IndiE i prayided a method

of incesduing dafa ideerdingspatd itoaeetomabld hﬂmrenatmrps‘rovagmmeailum
met hod of recordln i nformati on on, an i nf.ornati

including TRHBINGEAIAR-IN HEAUMIAINAT RS Hstaaa're@aéomwn%'@ad -out area; and
recor&‘ﬁ@"\rﬁ& [Ba¥t&ie Gﬁfrf% 18583n aﬁ@rlgéﬂl%u@al'%bﬁétof%ﬂ?patﬁ)“]ﬁy

ording, 1n at [east one the lead-in and
inforratiah abbutawkether treeinéérmatigpestotige mediumh is eempetiblebwith a drive

followjing R ereinl SIS Ales toh BrT oFS Thahafrt SR Metium,
mforrﬁgﬁcﬂ‘rc bhait Whic Eh:ﬁwé & 0 TR bG%eSh%aélﬁaté@dema single-pulse write

mat1 on about which one of a nulti-pulse wite
strategyrlamggl tamelcm'dgja’tgl anginferenatian abeutran epimpekwiitieg pedemn.

eGP splior AsPe L ABream Bt by A IE hOR ig ik yibd a method
of mbfb‘ﬁﬂf& FRBrdihg PerformaRte o dadcardablddorniatiodf storage medium,

I ncreasing data recording speed to a recordabl e
includingoforminda leadimaearEaNig 2 YSeEIdRA AfRa; PRhORgIng a lead-out area;

r
o RG], o e S N8 5 ) RS bl B opareine
inforaféh aboan@hb e ties infarmeation stoeagd medigratis bomipagible with a drive
i nformati on about whet her the information stor

e .
followiagiYRTFNCYRRAATIS IFaTihan dratel the JTTPERANG &Teps egdium.
. . . al | . t 3 .
mfor@%%c?@%@grarg\gm%&% of Ui s it @rdte§P LB SRgle-pulse write
strategy is used to record data, and information about an optimal writing pattern.
Additional and/or other aspects and advantages of the present invention will be
set forth in part in the description which follows and, in part, will be obvious from the

description, or may be learned by practice of the invention.

Brief Description of the Drawings

FIG. 1A shows a multi-pulse writing pattern;

FIG. 1B shows a single-pulse writing pattern;
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is information about which one of a nmulti-pulse wite
strategy and a single-pulse wite strategy is used to
w0 e@antks@t a, and i nformati on about an opti mal PEX/KRR2614/000296
pattern. According to another aspect of the present
invention, there is provided a nethod of inproving
recordi ng performance to a recordable information
storage nedium including: formng a | ead-in area;
f d7l@ Bghowssz datiabeaestatunef 4 eonVditional ﬁﬂ@m‘i’éﬂorﬁét@?age
20 and recording, in at |east one of the lead-in and
med'f“@ad out areas, one of conpatibility informati 0{1. glbout
F [ [ e .
VTS 4 SN 8 80 S AB T i R BRR B fmeciur
accordiag ta Eaftrsmmbbélrmenﬁ@f Iiee poesesit dnagrionedi um

h f [ ti-pul t
g A RO tdarsa achies @%ﬂ%f@trr%@fagn storsge medium
accofc???kﬂa%b@nd @'r‘r%dd?ﬁ@h%“ Opr%*%@hﬂ iBnfoH 4P writing

ern. 25 Additi onal er aspects and
ad’\}@nﬂag@bk@bktdnagrpneséatrecomg appamitlis abeordied td ahtdmbodiment

.he description which follows and, in part,
Ofthé\/\pﬁé%ﬂi'%’ﬁ\? 'Bls fromthe descri ption, or may be
| earned by practice of the invention. Brief

Descri ption_ of the Dravvl ngs 30 FIG 1A shows a
Best madg fos cRENMING G : gitionn; FIG 1 B shows a

%@%gﬁﬁdﬁ%%’e”%ﬁ%@éi%m STAmanE o e, prasest invention,

examplesiotwhictrdredinadtratad o o b@ébrﬁbﬁﬁﬂﬁ& drﬁﬁmlglé”bvh@éﬁ 1ik8 reference

and 4 show data area structures of nfo
numegelsy sRfer tadingmiikecelemsnty theoughout.st Tbabermlbnfdmnemtb atee described

; a area
belor (ORI 10 KGRI B prB st By Ry e BiSsai ng
t 16, 3esmm @dbtzdamenstrturiehs ai RSerMationvaBiddeimedifn according
Fl G .S a bl ock diagram of a recordi nghaF(gar at us
toafﬁ%fc%m?%“% Oéﬁh%ﬁfﬁﬁﬁnﬁmenﬂ@n t Refasrieg &nF rﬁ/eamnmrmanon

storagé’ rr?&ﬁ%r\pv"%&%rél tG%rﬁ a| lbgp rﬁ:;oof Jﬁé@ﬁ%igﬁf' lon IRcludes a

lead- |pra;"eerﬂt0 ienveaTtdaten areeexanwhreh @%edusﬁﬂ olaaltf ard ?‘fﬁéédib@ﬂarea 30.
S, erein like reference
| nf : hl%a 38% g%l 8ug<rag\gcpgk control data zone 10- 2, which stores

disk-related information, a disk test zone 10-3, which stores information used to test a

disk, a drive text zone 10-4, which stores information used to test a drive, a defect
management zone 10-5, which stores information used to remove a defect generated
on the disk, and a reserved area 10-6. The lead-in area 10 further includes first and
second buffer zones 10-1 and 10-7, respectively. The lead-in area 10 is divided into a
reproduction-only area and a recordable area. For example, the first buffer zone 10-1
and the disk control data zone 10-2 are included in the reproduction-only area, where
only reproduction occurs because data is recorded in the form of pits during the
manufacturing of a disk. The disk test zone 10-3, the drive test zone 10-4, the defect
management zone 10-5, the reserved zone 10-6, and the secbnd buffer zone 10-7 are
included in the recordable area.
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nunerals refer to the |ike elenments throughout. The
enbodi nents are described below in order to explain

wo b@4prmsent i nvention by referring to the fi ge@EER2M3/000296
FIG 3 shows a data area structure of an information
storage nedium according to a first enbodi nent of the
present invention. Referring to FIG 3, an information
storage nedium according to a first enbodi ment of the

PTRgaelitk toNeOItdA8 zbAE 1OdR $tates lirfatmatiomsaeh 18, the typerof the disk,
data area 20, which stores user data, and a Iead out

the vessioa raonbamibereafdthensiae &aereof. imformatian abguswritigg pagemns, and the

like. qﬁnledpﬁ;gneaéﬁ% %ﬂo&%%?gﬁa?{e‘gﬁs ﬁ%@ I \A{%ﬁhﬁﬁcﬁfabout first through third

types 'd‘f‘ﬁ/\ﬁl’tiﬁgtpéﬂ’em§edT Keinfe@dhation sbhelt tha fiesti w:dilrtgemttemrtgpe is

whi ch stores information used to test iV
recor@m th g minth bYBISOTD BTk HPRFDI {268 Zne ds el i

riom 365, P PR B 3n 5 REREH 8l B8R0 ot

fifteerth Wytsesf ferditk aodtrolsdata Izd»nbuif(f Br 'flcm érfofrfatiormabodithg, third

res t ly. The | ead
writing GBRB B RO rosIiet s ge KRl oRNTLESP uglh STty Sist thass O fré disk

contr@xcﬂe@ zﬁngg{bgf;'oﬂzé Hﬁ&éﬁ%tﬁoﬁ?ﬁ@*t@ntﬁq ﬁé‘@e}ﬂn@%é‘héée a recording

speed,apprstiletionrpoweryinitiab pulsettene Ttam bf/arrepmr@mg:pa’rmern multi-pulse
occurs because dat a |sohecor ed in the

time Hupiofq aeOrding matet. Hookgd puise tneof aTrI‘?QOEﬁsn ag p@ﬁg{n writing power
Pw, e?é’é]ﬁﬁégv\%r Pd1®igl %c‘!\ﬁert PEt ak@fe i 4, the defect

ment zone e reserved zone 10-6, and the
s éxostibvoniirf EHG. z:brlbe Ifoimatien s@bage cradiew aqeordigg to the first

AT b ——
in thesl%%B iRSred N6. t KRR RbetiBalfl, Hie infOenARIrbaBEUtHHTEStimal writing

reof, the size thereof, information about witing
pattepmstrecamlabdmm thegepradustiomeanly ares ettacerdale areaef thenlgad in
areaq@tterns may be information about first through third
pes of witing patterns. The information about the

fiif e WFdrhddtDnPaidR ah dptieali Writng pattsrddd récortieditimthe
t hrough ninth bytes of the disk control dat a zo (e .
reprogigction-PRly aress trisrEadosdakipduthe Hekmér@b dka 2qney10-2 of the lead-in

area Q@ g\éﬂerﬁ&gﬁel grugqepe%u%g)ris%% r 4 ﬁ‘fgﬁ'ﬁl‘é\ﬂ&iﬂ'&bo%thze optimal writing

ata zone
pattefRs ﬂe&f)ﬂietﬁw 1B falmof pithevHeni 4 diskvis inmamgagptaredr T eyipéormation

aboubihe ARTBRLWINEG AN B4PEOTAAdN EORRECTRILLY RIS g Efpontrol data
zone 2R roehhdite PRt Bite ! NElbiE8Be@riEARPHRE MErmation about the
optimal writing pattern is recordable in the zeroth through seventh bits of the third byte.

For example, if the optimal writing pattern is the first writing pattern type,
00000000b is recorded as the optimal writing pattern.  If the optimal recording pattern
is the second writing pattern type, 00000001b is recorded as the optimal writing pattern.

If the optimal recording pattern is the third writing pattern type, 00000010b is recorded

as the optimal writing pattern.

If data corresponding to the first writing pattern type is recorded as the optimal

recording pattern, a drive reads out the data corresponding to information about the first
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- optimah rerarding fatiern d

to speed, reproduction power, initial pulse tine Ttop
of a recording pattern, nmulti-pulse tinme Tnp of a
WO e@aong pattern, cooling pulse tinme of a rePCI/ER2@4/000296

pattern, witing power Pw, erasing power Pe, bias

power Pb, and the |like. As shown in FIG 3, the

i nformati on storage nmedi um according to the first

enbodi ment of the present invention stores information
wrltln@baﬂémaﬂypept innsthenwniords)dhe drive readd But thet datal cosbsiponding to the

i G e S 5 ABE B8y bl e i

recorcfeeoD g%?s“é%bﬂﬁ'ti%@ dbr@s%@nefng t?%é Qé@(ﬁ-%u%ﬁ?a @ndtréords data

area e rnfornmation about an opti mal
accordingttorige sat tenditios. recorded in the reproduction-only

V578 4,shows andllitr deta e skuce St RuRiathll StpfuE medium
accor&ﬁg%%é ¢Rst drabo@ntlint lof thpRISERt IRBNABRUI RERSIiAGtd FRE. 4, the

Ing pattern is recorded in the formof pits when a
mforrrmtfdn absoutﬂhelbatlmal suitinghpattent i iegordad indbeuecergable area of the

oo 4683 o BB B Bpd BuOEFSGAT b Do e patem i
recor@ed (M the R¥ERedMIR FIBWfithe abdordablecarieal OfrTiis @Qs@baﬁdr a disk is
he optimal witing pattern is recordable in th

manuiantulteld ammmpaféer@mmnmltf@r e masufadtyredylisieis @@eﬁtﬂned by

testmgﬁyfﬁ%%,@g( Bﬂfjtt c?rqp? 6@r\mmaéﬁ@@&%%gbsolaetcbr?(fe%iofrnétg%n%sé I(%:atzone 10-6.

InforrRdrmabolt thei dpinia tring. pdtferh heregordeatin a%pebrﬁedg)yte of the
pattern is the second witing pattern t

reseryed gonedBraledaiexemplopi thmop%akwa@%a@ﬁ@ws the firgtyeiting

pattemgnag%%mg?ggggt&: fh% Jﬁﬁn%]l%rrtﬂ}q’\ﬁét?éﬂg H%é %‘bﬂmal

recorifigtpitiern #thef sestingl wmmges@twrdlty'e t@DOO(E)mlbrlsu'emmedrags the

pat t t ded as t timal
optimBhyiEna palo | Ve hecaRIEn B PoRIG RBLSE a8 IR g §atiem type,

oooohHit BEEESRARSIne BBTel BhindplAR0S TR0

wWof data ddreesponding tedtie mbnd eritihat Eatteon tyspisrecatieadoas the
the fifth thro%n}m nt h tes

S 2 qite 06 DS Bres Feadrut e data
comeSBEg8AGth 18kl SO et AseRRY ANy AP orie n th ik
controlodatatzione. 1G2F1 1B othes nowds, aatsrtieg talkiG %rtga dsiveyeads eut the data
corre(s);goncﬂﬁg Itg ftr?é {Tea t'w(t)rr\]roﬁtgﬁ 88&%‘%'6%%3 in which the information about the

second writing pattern type is recorded, sets a condition corresponding to the read-out

data, and records data according to the set condition. The information recorded in the
disk control data zone 10-2 of FIG. 4 is the same as that shown in FIG. 3 except that the
information about the optimal writing pattern is recorded in a reserved zone, and so it is
not shown in FIG. 4.

The information about the optimal writing pattern is recorded in both the lead-in
area 10 and the lead-out area 30. Hence, when a defect is generated in the
information recorded in one of the lead-in and lead-out areas 10 and 30, information

stored in the other non-defective area is usable.
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according to the first enbodi nent of the present
invention. Referring to FIG 4, the information about
W0 b@4oposeral writing pattern is recorded in thRCT/KR2004/000296

recordable area of the Ilead-in area 10. Mre
specifically, the information about the optinal
witing pattern is recorded in the reserved zone 10-6
of the recordable area. In this case, after a disk is
iOAﬁM\!ﬁfﬁﬁellé Lt i f . 40 .
manuf act ur ed ﬁés\ﬁ/ﬁ?ﬁg %@g 2@? %ﬁéﬁmgé’%@ﬁgﬁtmg g\llrg l(ng pattern is

recorgied hascbesn destribad aboug, the irdemmation aboutdhd dptimdiavriting pattern is

+6. . Inf t, Ol t th ti [
recor BB TRV N matiol] Sl I @R sness sl thd Bisiq nor
examge shothdha afermatién abent esasmintal viitidgSatithi 4R the information
vvrlt{nr;% pattern is the first witing pattern type,

abouptroiie seeeds of theadigk i Fasordablenn _a\/&p'etﬁifiegi maetoétme disk control
cata bed 162788 BT IS PEEIGRLBE 4R hBebeaechias shown i

FIG 4optimal witing pattern. If the optiml recording
pag_tern is the third witing pattern type, 00000010b
i sSxaipplegey dada ferresprtingbotirinfarmgtipatabeaut ani gptitealzecording

pattef R BT ARaR ey 5B b RHRPE: Bonde R BlH dptbifun Tavie 1.

reserved zone 10- 6, t he dr Tablg ¢ads out the data 20

__e_gr_(_e_g.p.g.pd_;_n_g_(_g_pnt_gr_aﬁLLnn about the second witing
pattern Y88 recorded in the disk cornfsmatiena zone
I0-25f i words;refertgngto -G —3—dhe-drive
r eadsogg&)&?wgbdat a_cor ﬁ es pé‘%‘dﬁﬂ'& Stp(?eﬁh%fQQ’JH\?iﬁw'f"i‘ﬂQ)B@“ern
fourt 600Gy bes in whi¢h t%lﬂiﬂé%b%&:??m,g?gﬂ\gvrifiﬁﬁ pattern

second witing pattern fype LS recor de
condi 9PBR0RRY Pespondi ng |t oMuliple speed of n, dacend emitng pattern

{nf or 107004 Beor ded 1n| ¢ HEBBIGPRELORT SPOREd 4rigaatiem

10-2 of FIG 4 is the same as that shown in FIG 3
except that the information about the optiml witing
pdf theripfarmatiepsrased theoptimeb writied patiae) tagetherovith infermation

MK, | The. i i,on gbout the.optingl .
aboufite, PR bedd 2 reCordin. Al RSB, 8% renR s Shown in
Tablelf) thedptihel hehingqaittern addIAe rékdtaing SR of Wefligfdrriafion storage

ated in the 30 information recorded in one of the

mediq?rglgg(}zai .tgmnpg@aﬂ@)@{sameetgge.loﬂawd RBorive FGOr@@ tatmin the
for S e SRR s oo Do

onf thetinforimationredtoiud theabptithat Weiting patta bas besd réesrtied i the
repro'daction-only area, it is reproducible as a sum signal or a differential signal. If the
information about an optimal writing pattern has been recorded in the recordable area,
it is reproducible as a sum signal.

A data area structure of an information storage medium according to a second
embodiment of the present invention is shown in FIG. 5. Referring to FIG. 5, the
information storage medium according to the second embodiment includes a lead-in
area 10, a user data area 20, and a lead-out area 30 as in the first embodiment of the
present invention. However, the information storage medium of the second

embodiment of the present invention stores information about whether it can operate in
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recorded has been described above, the information
about the optinal witing pattern is recordable
Wo ogaimse Wi th i nformation about the multiple BEEBE®3008/000296

the di sk. For exanple, both the information about the
optimal witing pattern and the information 5 about
the nmultiple speeds of the disk is recordable in a
.S i fied byte of the disk control data area 10-2 as

a d“\é"ﬁ WiRg B1VErsign ¢f sfandargy pldesthamthe wersioneof standarti3-fBliowed by

i l Exan'pl es of data representing
the '%rﬁa ﬁ@gﬁdr?r’g ?g%da{ out an optimal recording pattern

anlth gerferaiinformatidiostoragee nmadia Ifdllcﬁvxﬁ? efddedicar stridard have the
own in . Table 1. 10 Table | | nf or mati on

Sam%mgm Gonetianspl Evepeae st standaid for infermetion starage media

i atter
changSS0R0rrs ERERSEE T e, DSl i BRI Shfyons
changedona mewesr Mersioploé as pﬂf@dnﬁf:omstd'egle mﬂﬁeﬂﬁ?ﬂ] ting gtlétwg ﬁ”ffBrmatlon
storag HERILT SR TPHPERTRE oA O ke JoloWHG AR AIdersoB e stamdsrds.  Also,
an mfcﬁ*ﬁfé’tiéﬁ%tbr%g%ﬁnbﬁfu% ?@HA{?IF%%H ggrmhﬁgﬂaﬁgaf%o%% Agt typically

ble 1, thé opti nal terna
oper@tggg@ @rive: foowirfooa metvien vesdiom agetahﬂards:il uHowé\&er, there are

oo BB e TR o eI S5 S vrsion o
standares evadopsiate A akge félfovhﬁ@ a'n'HIQ VBRdib 1P B @%‘dtaﬁcwe

optimal writing pattern h eenrecordedln
r etmro@mml@na@mfyrraam Siqrage; mm:mmoupnrbmg as3g-spasl can always

f
operdgdiR difie Ghathlind B Ploshisefins PR vah L Base Pesubladar Arbspeed
mformbﬁom etvage ldiamea, opethte ih d §x—%§9é@@H9é béﬁ‘d észxa or $¥speed

nal A data area structure of an i nfornat
'“for@@ %g@fﬁ%mﬁﬁlmd@maﬁ@tala aabx-epeed drigebodi rrent of

%Rﬁ%ﬁﬂétlé#%ﬁ&%l O wit{%}mega n gg lmslgelgg%e{qilgg rb(5<n<8) can
operété@n %\%@'@ﬁ' 3&@?%&% ke {/@r‘igﬁ-loéf étSﬁGaFd%ds ?ire?ﬁltélgrpéﬁl changed.

user data area 20, and a | éea ut area
Howenvier,df ae ifotnation stm‘rag@mewumrmt oparatatin ardrivieyey giultiple

specd 4 o A TR e St B e S Shebatsmeshipesd,
the veBioH oﬂl%tﬁh@éﬁidslrﬁuﬁ%b ERMGE IR other words, if an information storage
medium cannot operate in an old version of drive even when it operates at its lowest
speed, the version of standards must be changed.

However, when a new version of standards is developed, an information storage
medium following the new version of standards is operable in a drive following an old
version of standards. In this case, if the information storage medium following the new
version of standards stores no information about the drive following the old version of
standards, data recording will not occur in spite of the fact that the information storage
medium following the new version of standards is operable in the drive following the old
version of standards.  Thus, an information storage medium following a new version
of standards stores information about whether it is operable in a drive following an oid

version of standards.

11



10

15

20

25

30

10 WO 2004/ 072966 PCT/ KR2004/ 000296 a drive foll ow ng

a version of standards ol der than the version of
war@adzves fol |l owed by the information storageCHE®2e1000296

In general, informati on storage nedia foll ow ng an

i dentical standard have the sanme recording

conditions. Every tine a standard for infornmation

storage nedia 5 changes, its version also changes. In

ogHY ifforniRgpALfOUE Rthetiesiaheiinneatioh sterage m@@ugeof Bre 5is oris
a newer version of an information storage nedi um

not operable pperaterin  eiive delnvpe aneelfl viersioe of fandspds i r@Cphded in the
roprodySdy Bp b 81 BoeRgBl B T A Ib A g dran flatl gpo-ou

areas0f0 ahaBtestihedorRsmatibn sidragéainediumpef BIG 5. n M?orérspeelflcally, this
follow ng a newer version of standards. However,

inforragtior i r@z@aqm ipriae bitasé @ wf@dabﬁ/t?rﬂféfﬂ%@wr@ﬁuﬁﬁm-agb' area or
recor@%@g;ﬁ%g ég% 'K ﬁ\en(?%ﬁ“ﬁ stPﬁ%ﬁfer 'EBf Tﬁ Ie%'damdcﬁ{od%aﬁadut areas 10 and

|vefo oW ng an VErsi on
30 aré%ﬂﬂﬂ?ftdseao?mtheanwdme IaadTlnfawmﬁt)lvmh nstvobadesonitsidimThe
operating at eed can a S operate in a drive
deSCf?ﬂi@na'ﬁW“Q@b@)@Oﬁg @ lapd- %W@@r i s al so possible
| -
i %%@g@ipeegg 5 :tﬁ\;%?fsﬂ’%gfn%&ééfég Xf‘g%egmlér%t%?@é 8isR-related

mforr"naﬁ” cm rr@mcmmm ior thg e pratiuctioh-@nbparest &f the'leadin apeed0. The

oo o SLcbb L TR ) 05, PR B8 TR ot
mana%n?&ﬂ%n@%’% ah@ e REHrPsy 9bnsamslarms, bshddfd MdtRbY data area

changed However, 1f an information storage
structuediofithe a‘rﬁ@rmmatmrestarage megliuimiaceorsting tartilet $ggand epbediment of

the pigsst kSRR | Boi Sarbples fBtTDl R 8 e zone 10-6 stores
the nﬁbﬂﬁé‘lﬁfrﬂéb&uﬁhh@lﬁe?hﬁ%ﬁ%mdtfd)noétbﬁigé/\@lbdmm id o3 not operable ina
information storage nedi um cannot operate in an ol d

driveellaiiog awf oldrieveionwé stasands.t b infarsation; abpyt yviether the

t he ver |on of .s
orBBAST a1 B3 T s 5 AP AR A e RABRRd i yorsion o
standHids Ra8 R r@@oﬁde@l iAGRe fomAlof Elté ] ‘[r@\MG@goddtﬁlonemn!y area, it can be
version of standards is operable in a drive follo

reprogiice @s2% syey Hoop Qfa dftarentihsiongh thine ipteymation %hﬂéﬁ whether
o PHBHET 04 G0 MRS IR A1 verion

of stérﬁdérQ\Na@gJetdiEre@bdiecEmStherreoérdasteaaltwr, itssandad eeproduced as a sum

recording will not occur in spite of the fact that the
signalnf or mat i on storage

Also, the information about whether the information storage medium is or is not
operable in a drive following an old version of standards is recordable in both the
lead-in area 10 and the lead-out area 30 so that when a defect is generated in the
information recorded in one of the lead-in and lead-out areas 10 and 30, information
stored in the other non-defective area is used.

As described above, if an information storage medium following an n version of
standards stores information about whether it is compatible with a drive following a
version of standards older than the n version (e.g., an x version of standards), the drive

reads out this information to select a suitable information storage medium.
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medi um fol  owi ng the new version of standards is

operable in the drive following the old version of
wae@alzees. Thus, an information storage nmedi UPCT/KR2004/000296

following a new version 30 of standards stores

i nformati on about whether it is operable in a drive

followng an old version of standards. 11 WO

2004/ 072966 PCT/ KR2004/ 000296 The informati on about

Whemibﬁh‘@lmnat@llityﬁrﬁamailmlssreooa:@ei imdHe mavarkionl lﬁfor&atiis)ncgtorage
drjve f oW ng

oty it 5 B3I oo B 08 ks 1o
informetion diiiuit @i @ﬂilMaﬁWﬂﬁngbaﬁéﬁpﬁﬂ?tﬂeere%bﬁ%ed)fn A ga‘?ﬁétbyte as, or in

one of the |lead-in and d-out “areas and
a byterdifferemd ifiom.i tha byte nawbichdbe eomyfatibility ifornvstien is recorded.  When

tne GRFELLA 2bbi 1 e PUOITBUL R Ak Bl e JhBration are
recomred inegoitdabtsl wt@athe%e@%ra@@edﬁ% %lrov\ﬁﬁgb\%% of
%él ead-in and | ead-out areas 10 and 30 are simlar

@ &wo dynrs of ipfarnaties ar@aeccprdaaleena the feir lof maserbleination of bits

R ) h

ina 7"&%21.‘ PBite o i SRR B §BRRE S0 e e bfare of the e

area d@nt For ealatrmla,dh@O(]@DCR)ObWblrébbrﬂb@f B §lvefside bRA#Smaton storage
tion, |s inc in the reproductlon only area

med'Hf“ &SH‘@ |C@£&Patwl%wga tm@ drrvaéollqvwa@ﬁm5|@raﬁe@f|smdmas If
00008691 Hiiskeddidtd 4AB% Jgs%nlwgfoqmﬁggp ﬁiérfagé 'H"} @ncéompatime with

manag enment zone
the dtige GolldWng to xh@n&oamstmwad@bad aheaptifial wttmgq)éi{jerﬁ Rethe first

writing AT R of 8@@@%@%&&3&%2?&%& version o infpiaation storage
medlﬁﬁ‘f Brddnsatidle Wi tBé drivBSol] b\fﬁ ?Pﬂlm f Onﬁcge[r§§ 5‘8@ the optimal

the i nformati on about whet
writinggeittamis the secspmbertup@pathém fiypea Ifd)OOGGOﬂﬁb isordcoedeatt) the n
sion of, standar | f thetlh@ t| on about

versifly B KD Afbr oRad gt soigathBarumiie gvS Falowing the x
versiOnef alirklakds anéI kthe/ B pfilal @/Wﬂﬂ@ péﬁem % tH@rtﬁqéP Wr{ﬂ‘ug pattern type.

st andards has been recorded ormo

r dpfasmationcrbast W‘Iﬁlﬁ@“ajatatls mmr@@bleraﬁmedﬂgcashngsa arifingpattern,

pari Pl R 0t TSBETRb e it

stratdgy i8eiot apabblger ﬂ'leﬂréﬂﬂblr&' ﬁgfsﬁbe\Mf ) lﬁfbrﬁ{a‘f'loé%rtéﬂa?]% medium is
of standard has been recor in the recorda

much gregier thanteal ofdbestivas b ether \A@r@mas thal reoordimg speed of an
mfordrwrgtf dﬂ% BRAG8 n?éb‘?b'r% ng%meesr ruldf Jr5EF WA L ShY §08ed, data is likely

m sTor
to be recorded in the mformatlon storage medium using a single-pulse write strategy

rather than using the multi-pulse write strategy. Thus, if a new version of information
storage medium is developed due to an increase in the recording speed, information
about whether data can be efficiently recorded in the information storage medium by
using the multi-puise write strategy is recorded.

The information about whether data is or is not recordable using the multi-pulse
write strategy is recordable in the recordable area or reproduction-only area of at least
one of the lead-in and lead-out areas 10 and 30. The data structures of the recordable

area and the reproduction-only area have already been described above. For example,
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operable in a drive followi ng an old version of
standards is recordable in both the 25 |ead-in area 10
wapa4ies ead- out area 30 so that when a def ecPCT/EKR2004/000296

generated in the information recorded in one of the

| ead-in and | ead-out areas 10 and 30, infornation

stored in the other non-defective area i s used. As

descri bed above, if an information storage nmedi um
OOOO@QID(Db)VeprgsemtSrtha’edatﬁmrmbt betraporgiedsusing thess multi-pulse write strategy,

i on abopt ther it | onpat i bl e
and QpPLOROTh rPewRAGtE. gt St s ool ROl HAk Bk Ml fhurte strategy.
Alterﬂehiﬁ?/efi/ v¥e0EOCB0K ?’erﬂeseﬁt@ tHatvedtaii® Fedtird ablansig 8)mukifsulse write
drive reads out this infornmation to select a suitable
strategyf andr@0000081 b represaeisithat data iswpcmdablensieg a single- pulse write
strat PCT/ KR2004/ 000296 When the conpatibility information
Q%" recorded in the n-version information st or age

et aifforiiEtion AbEUtiidther aaus oris Bl leEBrdamié usm@ the multi-pulse
pattern is also recorded. The information_about

write giyaiagyl may bei regorskad sﬁnarﬁw ey e¢ thaather with h@esrafraématlon about
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el Mo T soPadt FRrh i AP U5RTL! BEPXL 1o ipg,en o
versién bhetandbedgrat i on about the optimal witing pattern
and the conpatibility information are recorded in

i dete infarmsiios, ahtd yvhether &t B erpation sforage mqlwrwﬁgompatlble
with efY‘ﬁVrve AR ow ahydﬁ%/efgr |‘1 Bff ﬁaﬁaér@aﬁd thed ﬁr?&rrﬁﬁﬁr?%b@.rt whether

a conbi na In a speci

data rsfortrherolt egardablel umng)thelrmrttepuleé wrrtetsltmte@cbambeen recorded in
area of the |ead

the rYOREOBLOTY 4168 & daa Sah Headis i) B teareduslblecss a sum signal
ora (?ff?lre"i‘\%l srbgﬁﬁe‘ﬁ’ HE th® t?]&(%? Bsftﬁmar s N e & rébdr&d in the

| owm n e X versio I T 00000001 b is
recordabmraked thdyecan bereproduoéd iaafaossumts'lgnalst orage nedi um

o TIEs ARaLs feSebtianeatiattamntarafion tyBeuPadiioy 8aothg to the
descfrbé@bmb@drﬁrbﬂﬁ; cﬁﬁhb?fr@sér%ﬁﬁvedtfonoé}@@%prlréatﬂ@%)hﬂﬂ@layered

he n version of information storage nediumis
rnformahthOjBQGMQmamlrmMmOffI@DrQ)UﬁQﬁ?ngQéaY@l’ﬁer si on of

S;ﬁgﬂ?'d létd%%r%g{('?]fﬁa l{ﬁ?é’?d'%l%@g%d%%&g[&;d apﬁgr%tus according
to anfé?ﬁ%@’rﬁ%nttdi%é‘ présdngirengbni NReferhihd e FRG.0T,ape rﬁ@@hdtﬂg and/or
is conpatible with the drive foll ow ng the x versio

repragiucistgerieRaratisdngludee aoiscprringiigading gniak00ds A GostioHer 1002, and
memagf i&?? 'Fﬁ@?ea&g{ﬁ@wged%ﬁ% rtI' {6(5){ F&to'rd)e‘d o(% avm&t, WS@O which is

reco Fcrently using a Wi
an erlﬁbbti efiént of paT infarvl ztionystotegjengediunm i 000 [ofi kise pmselne invention, and

reads the dagyi"rorlnszch(re(?:ﬁe?cr ? &%’(l) e Th-lehgonr?r!cl)lltelr '188'2?&%5 and reproduces disc
related data according to the present invention as set forth above in relation to FIGs. 3
through 6.

While not required in all aspects, it is understood that the controlier 1002 can be
computer implementing the method using a computer program encoded on a computer
readable medium. The computer can be implemented as a chip having firmware, or

can be a general or special purpose computer programmable to perform the method.
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20

20 strategy is not usable when the recordi ng speed of
an information storage nediumis nuch greater than
w0 b@i/ozfoes he drive. In other words, as the recP€TKRQ004/000296

speed of an information storage nmedi um beconmes nuch

greater than the drive speed, data is |likely to be

recorded in the informati on storage nedi um using a

single-pulse wite strategy rather than using the

i | f to HeHfovel d rétor@ing\(Ripsichy oPbeveral

In ad%#%r'?r%ﬁ%%r%bg?gégé@bﬁg%i 8m 'S devel_opedgdugét oy]an )
dozeﬂﬁ@ebm, the tdverdiagteading uitei)1 cofldimsiudea lowpwarelength, high

et her data can,_be efficient recorded i :
numeTRRGARRILITa v BRI EaRIEHO OB QAR idahiles o gatagn the dise
1000.‘”[—&%%1@%’ AlreQni thits8RALEE dout e rictlinfiteattbothoyeurits using light

whét he gata I'S or is not recordable usin

the . _
wavelnthis gidGEnmwand dasingaturgsriéal apeduraradl %%5ntftQ$@ units compatible
recordabl e ar

it S5 o e e e SRS bR BUERAE QR gPtts (hoD)
The data structures of the recordabl e area and the

reproduction-only area have al ready been descri bed
Induséiis\Applieabilibxkanpl e, 13 WO 2004/ 072966

PCT/ KR2004/ 000296 Q00000 . : .
o SCRAAI5E 1 ORRSHRR SAPBESGEDB A o s
embodi ﬁ%h(ﬁdf' the3tesONOREKorPstorY iBfErationatioutaha optimal writing

recordabl e using the nmulti-pulse wite strat(ﬁ%. .
patter, therehyiinelepsingibecpeel of sista qardinghaRegarding data using the

ontimsh g8 P s g NS oo L R Brha WRLORrBRERSY Py

S| FgriferOrs ethd infenfatishrsidiegy. madtiem atcomditg torthetdescribed
whet her data is or i s not recor?abl e. usi

. t f .
embariimentyl §6 PrasPTENYERENTL S AL B istor ok WaeiapL it df gompatiole
o I t. h it ' i \
it S50 Sl A58 P o gk T e g togin o
versi6h iof etdriidresisgsabie even wharstherinfoirmstian déorage medium follows a

e rorl o ol We et Lo Bt AR o
new Meigi i Bhes, : _
\égdtl@o?@hog %W'éﬂ?d&?ﬁm@ﬂ%abr%hé Hres8Mt in0BnBGY Haveheédershown and

or 1I's not recordabl e usi n%the mul ti-pul se
descyibiti ethet prasegtinvartior eenotr lrsiteditaittiendesaiiped embodiments.  Instead,

ol Db AT 858 Sl LT BB, B b e i tese
emb§ééigﬁ(§ﬂ s g’i{hoh?@ebéﬁinbﬁﬂﬂﬁ tRé lpiriﬁf:@lé‘ﬁaérhd)@pihi&\oetl’m?'mvention, the scope

n the I's recordable area, they can be
of whiepi®defieed by thke siaimsiagadheir equivalents.
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The above description about an information storage

medi um according to the described enbodi nents of the
w@e@gmemoesé nventi on are al so applicabl e to nul t PET/ER2I0800296

i nformati on storage nedia having two or nore recording

layers. FIG 7 is a block diagramof a recording

and/ or reproduci ng apparatus according 20 to an

enbodi nent of the present inv§Gébﬁ§. Referring to FIG

7, the recording and/or repr I'Ag apparat us_

i ncludes a recording/reading unit 1001, a controller

1002, and a nenory 1003. The recordi ng/readi ng unit

1001 r eBoeckrddbltesintormatidnsstorb@eimediuint bomprising:

eandi nt _of an information storage nedi um 1000 of

t He'SA% e nvention, and reads the data fromthe

di$asdP§8a Jag; sRa@trol | er 1002 records and reproduces

disc 25 related data according to the present

i revlead-out areaset forth above in relation to FIGs. 3

through 6. Wi. not required in all ects, .t i .
B, SamPAtib i Brerhitih i Bufpine 3B H R Finglipn derage medium
is cohffRitiBrewithrod e fomBWIRfa Yerdien f SRIFAIAF®S ol tiaHhat of the
. encoded on a conputer ~readabl e medium_ The conputer
inforgwgtiopsteragednesivad isarecardsd ip aideasipria efitharlead-in asd lead-out
an be a general or special purpose conputer

rogrammabl e to performthe nethod. 14 WO 2004/ 072966
PCT/ KR2004/ 000296 In addition, it is understood that,
in order to achieve a recording capacity of several _
dozen gl byeesatiomstorage madignraf stnimg! uMhereirowbendhe dnformation

C : engt. e

stordgdneffrd < SBRDNE s S 2l 1ong BHTTEG ALY Hoares. the
informmatibhestoliage méoon storaspifesnatiorsabdutian bstilactiteyg patiern.

are not limted to, those units using light 5

wavel engt hs of 405 nm and havi ng nunerical apertures

of2 0. 8 A il B I ' :

ot 0 S5Thd WASfnult SCAAGPRIAAYE oridh BLung feformatin
storagesmed{ukOm) rther sidrest stratbgy\pyibincatinn abgutAshidle onei dfedmulti-pulse

.. above, an , nf.ormation stor nedi um,accordi ng to the
wiite S0y 80d 4 S aieee e ShHtaYa et 5 roreTehth on
stores informati on about the optimal witing pattern,

thereby increasing the speed of data recording.
Retor di hige idoemaksomegtorage mestiumedf claiimt 1,ngherain et keast soe of the

o DGR S e SRR RSy PR ey

information is recorded in the reproduction-only area.

area

5. The information storage medium of claim 4, wherein the reproduction-only
area is a disk control data zone which stores disk-related information used to control

the information storage medium.

6. The information storage medium of claim 4, wherein the compatibility

information is reproduced as one of a sum signal and a differential signal.
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enbodi nents of the present invention stores

i nformati on about whether it is conpatible 15 with a
waleo®7%966 | owi ng an ol d version of standards, BOI/KR204/000296

the drive following an old version of standards is

usabl e even when the information storage nmedi um

follows a new version of standards. Thus, recording

data is nore convenient for the users. Although a few

erhodi nEm mfofmation ptoesgameadivm fictaimhhwehdreemaskeastione of the

leac i nf Seed-pHE o cipobelHen Ereopridtiaarea. s hoygsmiep ity rformation

is re&ﬂeég% Merbddrgabasseskilled in the art that changes
may be made in these enbodi nents w thout departing

fromthe principles and spirit of the invention, the

scppe f ich is defined by th . ai and.their

cdii var D Eofaalih SGeagtmeshiun SEARbOMF BT Compativilty
inforfdefiblYis teproduis®adabstmisiyimat i on storage nedi um

conprising: a lead-in area; 5 a user data area; and

a |l ead-out area, wherein conpatibility information

oS B A OPASF s <950 3B formation about he
optinddlafitiisatediias rédtted inbnelof the samef BtaRisitR8 Bt ARich the

mediumis recorded in at |east one of the lead-in and
compaiiility inforrpatier issrecerderhand af iteliffesantiremdle byie iruwhich the
: I ej ymgp the information storage
com%&ﬁlﬁﬁllﬁgﬁgsﬁ@igﬁ Ilee%lon a‘drive follow ng an ol der
version of standards, the information storage nedi um

stores information about an optinmal witing pattern.
15!G&.  Thee infeenalian sierage megiumediclaiing?. wheriein, when the

infort{BEER b e 8o AR e TRl for s g f B
recordad ia thesanegpytenthey svengcordad inea spediffied bytat fdiieilead-in area.

used to record data. 20 4. The informati on storage
medi um of claim 11, wherein at | east one of the

B ol AR GR AL AR | v, when 00000000
recorded in the specified byte, the information storage medium uses an n version of a
standard and is not compatible with a drive following a version of the standard older
than n, when 00000001b is recorded in the specified byte, the information storage
medium uses the n version of the standard and is compatible with a drive following a
version of the standard older than the n version and the optimal writing pattern is a first
writing pattern type, when 00000010b is recorded in the specified byte, the information
storage medium uses the n version of the standard and is compatible with a drive
following a version of the standard older than n and the optimal writing pattern is a
second writing pattern type, and when 00000011b is recorded in the specified byte, the
information storage medium uses the n version of the standard and is compatible with a
drive following a version of the standard older than n and the optimal writing pattern is a

third writing pattern type.
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information is recorded in the reproduction-only area.
5. The information storage nediumof claim4, wherein
w0 b@4esoduct i on-only 25 area is a di sk cont POI/K&at0a/000296

zone which stores disk-related information used to
control the information storage nmedium 6. The
i nformati on storage nmedi um of claim4, wherein the
conpatibility information is reproduced as one of a
su@. si gitel infarehatiot $tbergeninealurs o BRlim BAWvH&eMQhe lead-in area

. -,§$Q4/072966 PCT/ KR2004/ 000296 7. The information

include%r age medi um of claim 1, wherein at |east one of the
I al = Qut. o ' . r. e area,
ok GBI it AR o R @ RN e

r ecdiskl st zoasashich stbred eformatiomakea o $strardinfdmtiten storage
.of claim?7, wherein the conpatibility information is
mediv@yr oduced as a sumsignal. 9. The information storage

mectig li%fxt SbRé Wréch %?é@in@oﬂnwgtﬂfm@édéﬂa &Pty e

optimal witing pattern 1s recorded I1n one o he sane
byt defast maeagpment zonaivdtich biorés informatiorbuséd 1o remove a defect

i nf or ian.is recorded and a byte different fromthe
genear}?@ qﬁﬁhﬁﬁp@qm@hgn SEYRESMEFIM: PNt or mation i s
r aceksERdd 4if@g. The informati on storage nmedi um of claim

9, wherein, when the information about the optinal
wite pattern and the conpatibility information are 15

LS55 50 BT LA o s

furthdrnh€lLaBs fitft s BPdMdtPopbsC! ai m 1, wherein, when
00000000b is recorded in the specified byte, the

i nformati on storage nedi umuses an n version of a

e ailon DR RBE s AMR TG Sy 4T WhgpiB he feadln areais
dividPPE®aGéphoductibacmiyackd and BeretorRibid 8fyt e, the
i nformati on storage nediumuses the n version of the

standard and is conpatible with a drive follow ng a

VGESI S?h%&ﬁ#ﬁ}a?llbﬁ&‘?@%gF%g&ﬁrﬁ §fa§lllab1stq4r,] %{réhgﬂe 3 puffer zone

the opti ernis

and thatists corttsop elatavbemne AROPRALYY inghe eeprodiedtibm-ohliearea.
specified byte, the informati on storage nedi um uses

the n version of the standard and is conpatible with a
dRBYe The information storage medium of ciaim 15, wherein the disk test zone,

the drive test zone, the defect management zone, the reserved zone, and the second

buffer zone are included in the recordable area.

17.  The information storage medium of claim 12, wherein the information
about writing patterns includes at least one of a recording speed, a reproduction power,
an initial pulse time (Ttop) of a recording pattern, a multi-pulse time (Tmp) of a
recording pattern, a cooling pulse time of a recording pattern, a writing power (Pw), an
erasing power (Pe), and a bias power (Pb).

18.  Arecordable information storage m.edium comprising:

a lead-in area;
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25 following a version of the standard ol der than n
and the optimal witing pattern is a second witing
w@aioumeraees ype, and when 00000011 b is recor dedPCTKRR@4/000296
specified byte, the information storage nedi um uses
the n version of the standard and is conpatible with a
drive following a version of the standard ol der than n
and the optimal witing patternis a third witing
PRUEEF Bafayd@a; 8Ad17 WO 2004/ 072966 PCT/ KR2004/ 000296
12. The informati on storage nmedi umof claim1, wherein
tdéeddeadt aneaar ea i ncl udes: a di sk control data zone
whij ch.stqres_di sk ' en: L
BhErsiRBRae T Sop i Bhfd ori S ARIPRuR st ABhy and 2

single-iIoE FRtb @fratddy 8ARedToredorddata islréocedee i atieast ohé ofithe
stores information used to test a drive; a defect
lead-inmmglgeadmut 268@S.whi ch stores information used to
renove a defect generated on the information storage
medi um and a reserved area. 10 13. The information
st 9r agghausionmatbn sterage Fedinhreokdlaim 18, Wwaedbin mt égash one of the
further includes first and second buffer zones. 14,
lead-miead Ipdrariiareas icbidasea RRRIPGHSIAN-ENki P asana s Sirateay
, - re : 0 a
mfomﬁ%%ﬂo@ﬂ%#ﬁ@r@o‘ﬁﬁgéz?%@gggaggﬁgc%@‘gébl e area. 15. The
i nformati on storage nedi um of claim 14, wherein the

first buff d the disk caontrql, data
| R61 uadheimloreipe siviagererugmpl OB 1o, Sefa te, ™ ©

repro.gpéﬁc;rfgé. Qé}eétié’%acﬂﬁme BB Sir&NRh ZBhaivRid stotbs bRikireldied information

zone, t drive test zone, the defect
used t@cageokthe infonmativhestoragermediugbne, and the second
buffer zone are included in the recordable area. 17.
The informati on storage nedium of claim 12, wherein

tBa i NoITRIdRTARR A6RIFe Mebifinn8f Bairh el svhgrsinute strategy
| east one of a recording speed, a reproduction power,
information is reproduced as one of a sum signal and a differential signal.

22.  The information storage medium of claim 18, wherein at least one of the
lead-in and lead-out areas includes a recordable area, and the strategy information is

recorded in the recordable area.

23.  The information storage medium of claim 22, wherein the strategy

information is reproduced as a sum signal.

24.  Arecordable information storage medium comprising:
a lead-in area,;

a user data area; and

a lead-out area,

wherein information about an optimal writing pattern is recorded in at least one of

the lead-in and lead-out areas.
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an initial pulse time (Ttop) of a recording pattern, a

multi-pulse time (Tnp) of a recording pattern, a
w@eoaiiomyepul se tinme of a recording pattern, a BET/KR2@4/000296

power (Pw), an erasing power (Pe), and a bias power

(Pb). 30 18. A recordable information storage nmedi um

conprising: a lead-in area; 18 WO 2004/ 072966

PCT/ KR2004/ 000296 a user data area; and a | ead-out

ap®a, ThEFoMmatbe &by mediont ofidihiah24nehefeim at least one of the
multi-pulse wite strategy and a singl e-pul [

load-in Angtleg-ate aieasinchidescbFaprady e ansoplyasPaGENd Menormation about
t -] R
the oRtfRS w i fondie el R0 S RehpBachdbnR RBE. D

| east one of the Ilead-in and | ead-out areas incl udes
a reproduction-gnly area, and the str

i APor mhhe dRformatiar sifadeimet HE ?fg‘a?@agbf%ﬁ[%ﬂme ar ea.
reproéﬁcgrﬁ)gﬁ-%ﬂ_lplf‘%éégwé'mé Oht7d AP SoRE SHAREY intihai 1Bhd9n area to store

reproduction-only area i1s a disk control

disk-rérited adoenativreh st ores di sk-rel ated i nformati on - used

to control the information storage medium 15 21. The
informati on storage nmedium of claim19, wherein the

shrat egye dhf&fr%??ﬁ's@&abé rhERUATHCALdirR 2500Befdinahé ifformation

sighal 'and a differentral signal. 22. The information
aboutstheragienateriting pétternds nerddueshe asionexef a surt sighal astd a differential
. he lead-in and | ead-out areas includes a recordabl e
Signdarea, and the strategy information is 20 recorded in

the recordabl e area. 23. The information storage

medi um of claim 22, wherein the strateqgy information

i 281 epiiteinkmation stonagsigadium ofclaim 24, wheseinaasileast one of the

Iead-jg{%gé Pe?@tdi— % réc’rtgg% Zr%illj(gejs’dg %n%&%ngei ac'lje'é%nd %vﬂe%ﬁffh% information

about the optimal writing pattern is recorded in the recordable area.

29.  The information storage medium of claim 28, wherein the lead-in area
includes a recordable reserved area, and the information about the optimal writing

pattern is recorded in the recordable reserved area.

30. The information storage medium of claim 28, wherein the information

about the optimal writing pattern is reproduced as a sum signal.

31.  The information storage medium of claim 24, wherein the information

about the optimal writing pattern is recorded as a combination of bits.
32. The information storage medium of claim 24, wherein the information

about the optimal writing pattern is recorded together with information about a recording

speed of the information storage medium.
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a | ead-out area, wherein information about an opti nmal

witing pattern is recorded
wo e@dAadTave@nd | ead- out areas.

in at | east one of

19 WO 2004/ 072966PCT/KR2004/000296

30 the

PCT/ KR2004/ 000296 25. The informati on storage nedi um
of claim 24, wherein at |east one of the |ead-in and
| ead- out areas includes a reproduction-only area, and

the informati on about the o

r 8301 dedrdcarding dreipsradpedd bing Bppadt@afor usébuittl BA information

ptimal writing pat

i nformation storage nmedium of claim25, wherei

storagg pRediuat haying @ Ipadrie area, auserstataieacandatlead-onéarea, the

appaﬁpgggp@r;g&gt:he | ead-in area

ornmati

to store disk-re

ternis
n the

| at ed

27. The information storage medi um of
claai aptical plakap &b trainkferi dta witht reg petidtoahe ihfolhation starabe medium;

witing pattern is reproduced as one of a sum signal

and gnd a differential signal.

st.o T ke i . i . . .
SHESSHEAEP AR S S B O itk el Bl formatin
aboutiwbathexride Wiferraation bioragé oneditimos cohptibls withes didie Which uses a

ot R Rl G5

reserved area, an e |1 ntor

controk thiei opdicappickep o irmnstsr dneleldta with respeat do dadirformation storage

.reserved. area. 20 .30.. The |n
medifyf SIchHina40 ARecoTdhe kot
- ©, ‘ .
comiRbIE L ARk e
reprogheingi appaiatusnf or mati on 25

28. The informatio

iﬁa t he recordahl e

Yetsipaef therermeation storage
_ . B s
medieasd {R/gﬁd?ﬁs r@é@rdg@tlﬂrﬁ%?ét %?rrlgttﬁgﬁe z%%cﬁﬁpéﬁ@@oag{-?% areas, and to

formation s%&&gggq

$RTQNSt YIRIong _
SR QNS n%?tﬁef»ggpralr@wd/or

medi um of cl aim
about the opti mal

pattern is recorded as a conbi nation of bits.
i nformati on storage nmedi um of claim 24, wherein the

| 3lor Matheosbp BRI oft dIainPBE] WREraif | the foPRktiSh Btdrage medium

n

ar ea.

nmedi um
drom the

writing
32. The

recorded toget her with information about a recording

storeg fifeemation B

ouhain pptradwriding madtermuaed by tBe drive in recording the

L

information so that the information storage medium is operable in the drive following the

first version of standards.

35.  The apparatus of claim 33, wherein the information storage medium

further stores strategy information about which one of a multi-pulse write strategy and a

single-pulse write strategy is used to record data.

36. The apparatus of claim 33, wherein at least one of the lead-in and

lead-out areas includes a reproduction-only area, and the compatibility information is

recorded in the reproduction-only area.

37.  The apparatus of claim 36, wherein the reproduction-only area is a disk

control data zone which stores disk-related information used by the controller to control

the information storage medium.
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20 WD 2004/ 072966 PCT/ KR2004/ 000296 33. A recording
and/ or reproduci ng apparatus for use with an
WO ndoafon@sé on st orage nedi um havi ng a | ead-i n aPEEKR2004/000296
user data area, and a | ead-out area, the apparatus
conprising: an optical pickup to transfer data with
respect to the information storage nediunm 5 and a
ptical pickup to detect

| whi s th
cotact bt APpafaluS Ohslanpr6. desipnRe1asBotBreproducss the
compé‘ﬁmﬁmﬁﬂo@rﬂaﬁbﬁ%\%&?né@fjé 4 égﬁgl@?& L Riffer \%g ﬁgﬁ%l' Ve

which uses a first version st andar ds
second version of the information storage ned|un1and
' h [ record d i t l.east one of the |ead-in and
G o T ABRA1RE o ol Minere stimastana obihe eatip and
lead{out tar@élﬁfn%rude'%ea P ABIE S SRRF thd Qorhgg?ﬂ)rn@%f@g‘la(ﬁgn is recorded

stora medi um according to one of t

in th%é%@fgab@r%fe@ns detected fromthe conpatibility
i nformati on which corresponds to a version of the
recordi ng and/or reproduci ng apparatus. 15 34. The

arxmir atTise préﬂa@u%ﬁ@lauﬂ@@' WhereihitRe ICBhROIE! id %Poduoes the

rage medium stores information about an o
Com%‘tltt"it)ﬁ@“fﬁﬁﬁﬁﬁ@ma§§e‘€1~lrbyﬁlgﬂﬂé drive in recording the
information so that the informati on storage nmediumis
operable in the drive following the first version of

stéindartise agfadius dhelarpar %@ﬁerﬁﬁnf@hﬁﬁﬂ:r%%boY}'f‘ﬁ{eebﬂtlmal writing
t he mforg;itl on storage medi um further stores

Pa“%@ Fatesgyd Fb@%@f Bie sABatbyimpe ithe hgteon which the cpoipstibility
t
o 15 SR o B el BT Ty Wi fRieriatioiiey

informatiorisrexordedst one of the lead-in and 25 | ead- out
areas includes a reproduction-only area, and the
conpatibility information is recorded in the

rer odugid 9hp A8t & @8im 31 Wﬁgﬁerﬁpﬁﬁéﬁttﬁ@ rn‘?érng%ti‘oﬂ %out the

wher ei n the reproducti on-oh area’1s ad
optimgd ite patemhand tise ooepatibiiky mﬁorataird)nl areaegatdedNin4h€ @ame byte,
t he ont oller to contrg 0 _the information
the ogf ra'raé&/g SHefs tﬁrm arﬂrhe compatrbrhty??nformatron are recorded in a specified

byte of the lead-in area.

43.  The apparatus of claim 33, wherein:

when 00000000b is recorded in the specified byte, the information storage
medium uses an n version of a standard and is not compatible with a drive following a
version of the standard older than n,

when 00000001b is recorded in the specified byte, the information storage
medium uses the n version of the standard and is compatible with a drive following a
version of the standard older than the n version and the optimal writing pattern is a first
writing pattern type,
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WD 2004/ 072966 PCT/ KR2004/ 000296 38. The apparatus of

claim 36, wherein the controller reproduces the
w@orparidhé | ity i nformati on as one of a sum si gPel/KRnae4400296

differential signal. 39. The apparatus of claim 33,

wherein at | east one of the |ead-in and 5 | ead-out

areas includes a recordable area, and the

.conpatibility information is recorded in the

I e BB GO RRis rBBordBasinaROapatiied CB‘yté'tﬁéth%?mahon storage
wherein the controller reproduces the onpati b ty

medlUﬁf usemtticom versien efithesstgndard ajod mcomhet:blpwtma uh;uveffollowmg a
i.nf or mati.on about t
versip B My Stapiart Plfer o Lb EuB® B witiheh Bt éfRds gyegond writing
patteﬂ’q?tyldéeahmt e in which the conpatibility information is
recorded and a byte different fromthe bét? i n which
t WherpRPERA(1 1k lﬁy'eCQFﬁiﬁdrlf’rﬁhéP snecifed dyta, dbe infepmation Flarage

et ER3GEL  F LA b sl MO b R LA Bt

versibh op t@tiandapd @ldeﬁ?@Mrﬂﬁ%rﬂdﬁhbhﬁ)tmrﬁwigepattérh% a third writing
optimal wite pattern and the conpatibility

pattermiyierat i on are recorded in a specified byte of the
| ead-in area. 20 43. The apparatus of claim 33,
wher ei n: when 00000000b is recorded in the specified

bytde, tTree apparatms dlodlamh 08agaerdiR dhal lBadsipsaren iNcludes:
versj on of a standard and is not caonpatible with a

drd digkcentraliialg zene ebighstorss disieralaigddaiimates; t han
byat %@k?ﬁ%ﬁo@@%ﬁgﬁ%ﬁbk§ ibBRAGHSE u gBdttQ?eﬁ%‘?ﬂr]\ffél‘ﬁqatlon storage

nf'or nati on storage um uses
mediuar;si on of the standard and is conpatl bl e W|th a drive
ver si on of b\)?e st.andard an the n

foll ow a er
v@rngsmﬁqpe%aaowv%ﬁ} T RS TR R E A LV

4
PCT %%Ogéyx%gg%%rﬁ BBne WhidPs #1844 R8mA56bn used by the controller to

remove a defect generated on the information storage medium; and

a reserved area.

45.  The apparatus of claim 44, wherein the lead-in area further includes first

and second buffer zones.

46. The apparatus of claim 45, wherein the lead-in area is divided into a

reproduction-only area and a recordable area.

47.  The apparatus of claim 46, wherein the first buffer zone and the disk

control data zone are included in the reproduction-only area.
48. The apparatus of claim 47, wherein the disk test zone, the drive test zone,

the defect management zone, the reserved zone, and the second buffer zone are

included in the recordable area.
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when 00000010b is recorded in the specified byte, the

i nformati on storage nmedi um uses the n version of the
wa@aazes and i s conpatible with a drive fol | oETER2004/000296

version of the standard ol der than n and the opti nal

witing pattern is a second witing pattern type, and

5 when 00000011b is recorded in the specified byte,

the information storage nedium uses the n version of

t ¥9.st ahdlaagparaius of clairpd4i, Ml’mrmnttheanﬁd)rmaoh dUom\Mmmng patterns

useqam ﬁﬁaﬁo ‘?' f Hlbcl?‘g%%%% '??%% 0'&9 PEFF tagaﬁlqnq %ﬁeecﬁ,;ﬂ feraduction power,
an Irﬁw%ls@tnﬂé (Tmﬁ @@%&:@Mﬁ% ohittehidmdi-pWaertthd Sfﬁﬁ?

ad-in area includes i sk control data zon
recofsilm @Qﬁarrslamhagdwlwﬁlmen@fta tecordingipsitteresa writing power (Pw), an

rrmtlon dtotest an i nformati on
eras%ﬁ%%}@ﬁz,d?ﬁcﬁ]a a\a%IPPWSr zone which stores
i nformati on used to test adrlve 15 a defect

managenent zone which stores information used by the
coffi-r ol Aepcargingranfioerepradueiog agpaeates dor wse with an information

Tt N O N T G e

appefranisImerﬁsjhgtdes first 20 and second buffer zones.
46. The apparatus of claim45, wherein the lead-in
ar@ahopticalipigkyedoitranster datémlﬁdtﬁane@ht%mwnﬁrwt@ﬁost@rage medium;
and Fecordabl e area. 25 47. The apparatus of claim 46,
wherein the first buffer zone and the disk control
dad eontooiteravtechh sohtrdigdhe ptibal piekup thidéicen sategyanamation

? ar at s of claim47, wherein the disk test
recoré%ﬁiem g tl,%g tggtle feand {gad-guf Aeasjaloagetienstorage medium
that dfefentiliés BégﬂfY\eé’n& at@Q q\/gf %}foﬁé ©F %dm%l—é/%ge WHE strategy and a

are 30 inclu In t recor € area
SIngIQMQ)WZI%@trﬁ@QyK‘RB@éd/t@M6 tH® dateh enalpipasaatited thd optical pickup to

| ai,m 4 th bout writ .
trangie g dale wilERShFot Bane R BRlien Srotantaesiium peerrdingre the
deteSedastfAEGY MifdiensaRped. a reproduction power,

51. The apparatus of claim 50, wherein at least one of the lead-in and
lead-out areas includes a reproduction-only area, and the strategy information is

recorded in the reproduction-only area.
52.  The apparatus of claim 51, wherein the reproduction-only area is a disk
control data zone which stores disk-related information used by the controller to control

the information storage medium.

53.  The apparatus of claim of claim 51, wherein the controller reproduces the

strategy information as one of a sum signal and a differential signal.
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an initial pulse tinme (Ttop) of a recording pattern, a

multi-pulse time (Tnp) of a recording pattern, a
w@eoaiiomyepul se tinme of a recording pattern, a BET/KR2@4/000296

power (Pw), an 5 erasing power (Pe), and a bias power

(Pb). 50. A recording and/or reproducing apparatus for

use with an informati on storage nedi um having a

| ead-in_area, a user data area, and a | ead-out area,

t Hé. aplhe apperatumel ¢lsinn §0, whergin @bieasiionpi afithe lead-in and

r. i Q.t i nf ornati.on st orage :
leacpLEARA intfikRs L5k BHE B ok B iy B a3 fecorded i
the rtsrdEblet sredet ect strat egy information recorded in at

| east one of the lead-in and | ead-out areas

informati on storage nmedium that differentiates

b e i ndi kgh . £ - ML

e AR PSP B R g Bl B U Peproducec
as asonrsigneald the data, and to control the optical pickup

to transfer the data with respect to the information

storage nedi um according to the detected strategy

i r ; 51, 2 i e :

| 30, A P antl ARSI Sibr kgt B R idhaton
storageahedias haviagreoldadtin @nea s ysear data sred, ahd adbadictdarea, the

information is recorded in the reproduction-only

appajgids CoRIPNISHE apparatus of claim 51, wherein the
r T E ' Yol t-al: : ' PR
| APLOPE PRGN FRT dfa Sl oo iR orago mocium
and controller to control 25 the information storage

WU BRI e BB 1 BRRERRIGWR Rtsteft Hralggy information

ook I S 1 Sy 0l ARy RSk mecr

abouidppapdimal vaitingl pattars pandute ceninoldhe lopéisal pinkupto treesfer the data

.. |l ead-j nd )} ead-.out careas includes g.recqrdaple are
with 155396} @B ateRiFtPisidiade reRdiig Paainado e aiected Stateay
inform@gGerdabl e area. 5 55. The apparatus of cl ai m 50,
wherein the strategy information is reproduced as a
sum si gnal .

57. A method of recording and/or reproducing data with respect to an
information storage medium having a lead-in area, a user data area, and a lead-out
area, the method comprising:

detecting compatibility information from at least one of the lead-in and lead-out
areas about whether the information storage medium is compatible with a drive
follbwing a first version of standards older than a second version of the information
storage medium; and

transferring data with respect to the user data area in accordance with one of the
first and second versions from the detected compatibility information which corresponds

to a device which is transferring the data.
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56. A recording and/ or reproduci ng apparatus for use

with an informati on storage nedium having a | ead-in
wae@a7acuser data area, and a | ead-out area, PCOBKR2@4/000296

apparatus conprising: an optical pickup to transfer

data with respect to the information storage nmedi um

and a controller which controls the optical pickup to

detect strategy information recorded in at |east one

of58. he Treaghetitodoficlamad7owhepsiaaforiwHer el infsrnsdtivnagierage
medj um 15 about an optimal witing pattern, and to

mediggnhisianerable i8¢ deve ;ﬁ@lkwag 1“2!:9 fifsarv@fe‘é@n phéheigiendards, the

mforrﬁw‘éﬁ@ﬁ%@or&@etrﬁg Q{ecé’tg;/@st Ln or ma B30 lﬂ%gw @ﬂgﬁﬁﬁgﬁggaﬁgm

recordi ng and/ or reprodum ng data with respect to an
20 informati on storage nedi um havi g% a |l ead-in area,
the dFo

us¥  dakhe meEpd ahelain ddawhsigin pRomBidage médium further
SO |
soreSRELS) PSSR BB - B RSRS g
smglwpemsmwntdwstrategpnsmsécbto sdoorddataytioe transtertngiae datefurther

a drive lowing a fir si on of standards
comp s FRapsiing a6 St SudiTegl fodhe Slered ihtagy TaMmgtion.
storage nedium and transferring data with respect to
the user data area in accordance with one of the
figGst dree setiwodiof/elasn Msmemmm&atétomet@‘dhe lead-in and lead-out

areag g&]ﬁtcge' bl l%q{%plggtﬁcﬁjrgﬁg orgp\é\gﬁcg H@é:gé%isa{) g@g%fér?naefion is detected
fromaQ@ﬁéﬁ}aaQ@%,ngy@ﬁzggom 000296 58. The nethod of claim

7, wherein, for when the information storage nedi um
|s operable in the drive foIIovm ng the first version

of the f and romation _stora

St oo THE BRI o S 60 ueBEh 68 rENPRRRfio Bl Blen is g disk
contr‘éQdafé%ﬂ@Wh@ﬁ Abres &sm&@tewﬂrmgmlohhﬁséd‘tfo(&dmﬁdl ®e information

storage nedium further stores strategy information

storageduediwi.-ch one of a mul ti-pulse wite strategy and a
single-pulse wite strategy is used to record data,
the transferring the data further conprising

r @fzor diTige trethathdbclaime 60divherdin thd eetdatingathe tdoatggibility
i nf ormati on.
information comprises reproducing the compatibility information as one of a sum signal

and a differential signal.
63. The method of claim 57, wherein at least one of the lead-in and lead-out
areas includes a recordable area, and the compatibility information is detected from the

recordable area.

64. The method of claim 63, wherein the compatibility information is

reproduced as a sum signal.
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10 60. The method of claim57, wherein at | east one of
the lead-in and | ead-out areas includes a

WO eaothees i on-only area, and the conpati bilityPCT/KR2004/000296
information is detected fromthe reproduction-only
area. 61. The nmethod of claim®60, wherein the
reproduction-only area is a disk 15 control data zone
whi ch stores disk-related i nformati on used to contr ol

t 168. i nfigrenenetfanr o&tslaira@é whereiminiopmatipe abeuhie eptimal writing
patefh BB es RO 01 HRSAIEL B B0 UIOBEARAER S Prpauoiy

informafion igidoord&es and @ iofte aifferensirgmathe Re dma/hich the compat|b|||ty
i differential signal. 63. The nmethod of claim57,
inforiptipRisregordetst one of the |ead-in and | ead- out

areas includes a recordable area, and the

conpatibility information is detected fromthe

r 88or dakieenmitiesd oROlahivt .ainhtes, netdreith, efhenl thermféBmation about the
wherein the conpatl bili

|nf tjon is r oduced
optinga) Vs 161 AR 1 OBl BIGEIBETERSBTADBUBS Game byte,
they 8P rddifa R IMadoBLifichid i BPthaRakgh Bredl or mat i on about
e optlnal mwltlng pattern 1s recorded in one of the
same byte as the byte in which the conpatibility
S re or de a byte different fromthe

I 3%7? ina]t}l%gﬁl?ﬁh?%Q EI@HB%( M{?]qr?l information is
r 8R! 600(2?@@’0 lsTr*é%oF@dTQQthsp%bmbﬂ‘ t@‘tén the. infeiaBbA storage

vvhent ormation about the optimal wite pattern
medmlmd ushe ananyersidn ofi a gtandaod aad imnobeempatieduith adrivedollowing a
recorded in a specified byte of

VerS‘PHé’ |t€%a%ﬂﬁ’aéﬁi gﬁi fﬁ @%% The nethod of claim 57,
V‘hﬁl“u@rﬁ BooBbeM HRORLBRANY ingheepetHied byie tthe |ﬁf@ﬂmafubﬁ%torage

byte, the informati on storage nedium uses an
medmm sen ths nyessianohthe sisadped and ixermastipleavid tardrwe following a

verswn ofefhe sltan A3 %ifer thEN ?Ijleo A v%@s&ﬁ%n%lttﬂg%%l%ﬁ lv&’rﬁfng Mﬂarn is a first
writing pattern type,

when 00000010b is recorded in the specified byte, the information storage
medium uses the n version of the standard and is compatible with a drive following a
version of the standard older than n and the optimal writing pattern is a second- writing
pattern type, and

when 00000011b is recorded in the specified byte, the information storage
medium uses the n version of the standard and is compatible with a drive following a
version of the standard older than n and the optimal writing pattern is a third writing
pattern type.

68. The method of claim 57, wherein the lead-in area includes:

a disk control data zone which stores disk-related information;

a disk test zone which stores information used to test the information storage
medium;

a drive text zone which stores information used to test a drive;
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when 00000001 b is recorded in the specified byte, the
i nformati on storage 15 nmedi um uses the n version of

wo b@4dtasclard and is conpatible with a drive fpBCT/ERR2008/000296
a version of the standard ol der than the n version
and the optimal witing patternis a first witing
pattern type, when 00000010b is recorded in the
speci fied byte, the informati on storage nedi um uses

t hedefedeniinaigetieritPenstiiidastbres thfofmatsatedhe réMnbUe% defect
drive followwng a 20 version of the standard old

generaigd an tednfarmasioni steragermedivg@id ern is a second
vvrd ;(%S%gv oD AldLern type, and when 00000011 b is recorded
€ speC| I'ed byte, the information storage nedium
uses the n version of the standard and is conpatible
wth a drive following a version of the standard

oltfer tHimmetheriof Alairg S, whiersinitbe IRpdsi arearfurthen includes first and

[ g 25 pattern type. 68. The nethod of
secoé{?guﬁe)g%{’)ﬁi\eﬂﬂer ein the lead-in area includes: a disk

control data zone which stores disk-rel ated
k test zone whjch stores i nformation

Iursl; 6o 'eggteﬂacng? FiaBR B Worralp dhadrad-oaneads diyidgd into a
nformati on used to test
reprdg{ugpusgw P85 R TSBIETEEY) o004 000266 a def ect
managemnment zone which stores information used to
e um T hgred o eEFGER 70y bSraindBe et Ut HBae G oL dipk control
data 953(3%@&%%%&%%%% HHLE&'ElSﬁ-Jn%éFé%V i ncludes first

second fer z nes e method of claim 69,
wherein the lead-in area is divided into a

THE. et it TG T RS 7 wAERE R 165 8 Bef 2P Jdest zone,
the d@rébttrﬁ@nébeakemozttr@ khe FsdetvEPPENErahd el stRfhd Buffdi€&one are

reproduction-only area.
included in the recordable area.

73.  The method of claim 68, wherein the information about writing patterns
includes at least one of a recording speed, a reproduction power, an initial pulse time
(Ttop) of a recording pattern, a multi-pulse time (Tmp) of a recording pattern, a cooling
pulse time of a recording pattern, a writing power (Pw), an erasing power (Pe), and a
bias power (Pb).

74. A method of recording and/or reproducing data with respect to an
information storage medium having a lead-in area, a user data area, and a lead-out
area, the method comprising:

detecting strategy information from at least one of the lead-in and lead-out areas
about which one of a multi-pulse write strategy and a single-pulse write strategy is used
to record data; and

transferring data with respect to the user data area in accordance with the

detected strategy information.
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72. The nethod of claim 71, wherein the disk test
zone, the drive test zone, 15 the defect managenent
waQ e/ 0729h@ reserved zone, and the second buffePCrER2004/000296
are included in the recordable area. 73. The net hod
of claim68, wherein the information about witing
patterns includes at |east one of a recording speed,
a reproduction power, an initial pulse time 20 (Ttop)
of a recording pattern, a nmulti-pulse tinme (Tnp) of a

di , i : f .
pdet er i ghifid Bf fhooB R Bt uciid Bafl wi Fesictiedn
inforrAatom std?hgé nisdiem tidling aldad-f amah@dussr data @reld,nand a lead-out

and/ or reproducing data with respect to an 25
area,thedne#oddgeapidsiage nmedi um having a lead-in area, a

gﬁ?cﬁg\fgﬁaﬁfrﬁ?ﬁtioﬂ%rﬁ ot Skt Ak ofallg\@ fead-Hai@idiRfAout areas about

etecting strategy information from at
an optiaatwitiey phttédne ahdad- i n and | ead-out areas about

LICRECRIREN TR MIREICEE T ST S

dete@t@g iﬁfgrﬁ]gﬁgﬁferri ng data with respect to the user data
area I'n accordance with the detected strategy

informati on. 28 WD 2004/ 072966 PCT/ KR2004/ 000296 75.
A net hod of recordi nqg. and/ or r.eproduci data w th .
- dbecth MEtod OhTeRgIINEdRTOSNaHaR ol INiTRalA, slokeoe medium,

com;% 51N area, a user data area, and a |lead-out area,
e thod conprising: 5 detecting information from at
| famhingne lezfd-inherebead- i n and | ead- out areas about an

opti mal \Aﬁitiggﬁgattern; and transferring data with
r dSPBEY § HSPhEGHPat a area in accordance with the

debaRlR0a \dHRbBaie@Nand0 76. A nmethod of recording
informati on on an informati on storage nedi um

campoidingign ot deast mpe:of|thadeadhinaard lead-outiregs aone 6f compatibility
inforr%%tti%n%rb%%;t whether the information storage medium is compatible with a drive
following a version of standards older than that of the information storage medium,
information about which one of a multi-pulse write strategy and a single-pulse write
strategy is used to record data, and

information about an optimal writing pattern.

77. A method of increasing a data recording speed to a recordable
information storage medium, comprising:

forming a lead-in area;

forming a user data area;

forming a lead-out area; and

recording, in at least one of the lead-in and lead-out areas, information about an

optimal writing pattern to record data in the user data area.

78. A method of improving recording performance to a recordable information

storage medium, comprising:
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formng a | ead-out area; and 15 recording, in at |east
one of the lead-in and | ead-out areas, one of
weorsparidhé | ity informati on about whet her the PCT/KR2004/000296
i nformati on storage nediumis conpatible with a drive
followi ng a version of standards ol der than that of
the information storage nedium information about
whi ch one of a nulti-pulse wite strategy and a
Sfd}g{"qeg BULS&-iNaidL Strategy is used to record data,
and 20 i nformati on about an optimal witing pattern.
7mrnmgr§tuﬁﬁﬂd§lﬁa Afdeasing a data recording speed to a
caor.dab in t storage nedi um conpri sing:
G 2ol BT Al

25 forming a user data area;

f P& dBrafhgad Ata e tivs lis@r @@ta arod aceonting twanioptieial weitisig pattern
one of the | ead-in and | ead-out areas, information

5 recordedin abﬁasbgﬂe@ﬁﬁhwa@rlﬁér@dﬁﬁgﬂw%e?%cord data in
the user data area. 30 78. A nethod of inproving
recordi ng performance to a recordable information
storage nedi um conprising: 29 WO 2004/ 072966
PCT/ KR2004/ 000296 formng a lead-in area; formng a
user data area; formng a |ead-out area; and
recording data to the user data area according to an
optimal witing pattern 5 recorded in at |east one of
the lead-in and | ead-out areas. 30
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