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OF RECORDI NG THEREON 5 Technical Field The present invention relates to an
opti cal iwbmsnewdon storage nedium and a nmethod of recordcagRrodeoEON, and
nore particularly, to an optical information storage nmedi umin which data
indicating a maxi mum witing speed, maxi mum and/or mnimumw ring speeds,
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i nformati on storage nedi um of an opti cal pick-up device that records and
pl ays i nfor ighput touching the disc. Optical discs include conpact
di scs (CDg "Fetfilolt fie versatile 20 discs (DVDs), which have different

st orage capaciti eShel preaddt timamfionvislateastos ab- eitaag onfogmaton cffo@l‘agﬂ di scs
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on the medium.

15 Background Art

An optical information storage medium, e.g. an optical disc, is
generally employed as an information storage medium of an optical
pick-up device that records and plays information Without'touching the
disc. Optical discs include compact discs (CDs) and digital versatile

20 discs (DVDs), which have different storage capacities. In addition,
various sub-categories of optical discs include CD-Recordables (CD-Rs),
CD-Rewritables  (CD-RWs), Digital Versatile Disc-rewritables
(DVD-RWs), Digital Versatile Disc-Random = Access Memories
(DVD-RAMSs), and Digital Versatile Disc Rewritables (DVD+RWs).

25 As recording speed of optical discs increases, the performance of
disc drives has been improved to accommodate recording at increased
speeds. In order to perform reliable recording, disc drives operate such
that they can satisfy recording characteristics accompanying the
recording speed of the disc. However, while general disc drives reliably

30 record data ‘on low-speed discs, they do not satisfy the recording
characteristics of high-speed discs, and thus they frequently cause

damage to user data. Likewise, disc drives for high-speed discs can
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1 WD 03/091998 PCT/ KRO3/00510 cause damage to user data when recording on
| ow speed discs. Accordingly, information on the recording speed of a disc
is neceswearog/odopsreliably recording data. Such infornati @TiKRBAeINded i n
a predeterm ned region of the disc, and the disc drive recognizes the 5

prescribed recordjng speed of .the dis S on.the disc at an
opti nmal Speé@u.sgdia.r@% WSS, date fes ars%gagkﬂné%;ﬁ%g/}éeg dllggs,' the recording
speed of the di scpbsragef/, dpforpiatRnPbAdtHe ratoethg egean of d huisc dssc when
the disc is manufactured, and thus a disc drive can refer to he
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exanpl €, .a 4d J ' ey HeHRE afeddibs REQIOH the gigeed of the
disc, | 8. , %ﬁgeﬁ}g&% g%%@gg? Son anpa)r edet ererln' ned reai on of the Idi sc, but due
Ejo vari ous f@;ﬁtdplrt]imaiwrjee@. 1;£drreenwha:de,u'rre;tha lcase exfor dgrepésis®ithehe di sc
oes not reach the prescribed 4X speed. ,Such a di,sc_cannot. he d as a
4x-2 speed gi SECOrdng SPecHE) tfb%ghgﬁpj%%??rg?g Qo2 pE° ggmggﬁa[egg??\s%@ﬁ% di sc or
a 2x-spee .SG. i d d IS Qi@ dir irzes the
disc as a 4 Sgﬁ%@‘%ﬁ Hfésjg Cglgahl}éguﬂtaﬁgﬁrégb8P§Pﬁgg$g|§g (?hs/\%r ggﬁ?ggéaas the 4X
speed, 20 anghet hpgeddribleti esedapdingcospeddie atat a aatompanpings crédosdingX speed.

However, the actual recording speed is not 4X, and thus the recorded data
can 3eddmmg@mra¢’h9éi5§ﬁ%laég reged ¢ata o hRidse a?%sﬁﬁﬁﬂpgéfur ed to be 4X-
spee i scs but cqme out 3X- di Egg@ dHSEsS ot be
used and are di spgﬂ%‘g\.’e@gﬁﬁ ﬁrg&\?@%ﬂ vﬁgg gﬁﬁ 2§t§0 |?ga?d6§?sclzés:afmi ch fail
to achi eve agglestifed sdtRgiendinng gipeadstduddroexamplous AXraderct discnis

conditions but achieve a |ower recording speed. D sclosure of the
| nvention manufactured, and the recording speéd of the disc, i.e., 4X, is recor ed

on a predetermined region of the disc, but due to various factors during

15 manufacture, the recording speed of the disc does not reach the
prescribed 4X speed. Such a disc cannot be used as a 4X-speed disc,
but it may be appropriate to be used as a 3x-speed disc or a 2x-speed
disc. If such a disc is used, the disc drive recognizes the disc as a
4X-speed disc because the recording speed is recorded as the 4X speed,

20 and thus it tries to record the data at the prescribed 4X speed.
However, the actual recording speed is not 4X, and thus the recorded
data can be damaged. Therefore, such discs which are manufactured
to be 4X- speed discs but come out as 3X-speed discs or 2X-speed
discs cannot be used and are discarded.

25 It is very wasteful to discard discs which fail to achieve a desired
recording speed due to various manufacturing conditions but achieve a

lower recording speed.

Disclosure of the Invention

30 The present invention provides an optical information storage
medium which is capable of reliably recording user data at an optimal

speed due to information indicating the medium’s maximum writing
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30 The present invention provides an optical information storage nedium
which is capable of reliably recording user data at an optimal speed due
t o i nf or m&DIod9i9ekli cating the nediums maximumwiting 2PAMKREBB00:1998
PCT/ KRO3/ 00510 speed, maxi mum and m ni num wi ri ng speeds, or conpatible

witing speeds in a.rewitable ion, .
et hod of T GE6eH: AEROR A Redn T : Bit Sporacos S2RRafaErvAnEs, Coent

i nvention, tslg%_%@siiﬁa ewPiamededicanotpt ireal aiustoretd boee, Snof agesthedi um
having a lead-in area, a user data area, and a |ead-out area, wherein a
maxi mum wr i tafmgcarpleglon ¢he mestiiided in a rewitable region of at |east one

of the lead-in area and the |ead-out . i T i
recorded in rew i‘%%?&r%'nﬁeé‘? oﬂ@eof’ls&?% §f)ﬁﬁet ﬁgg?@xi%@%%ttgﬁ% ?ﬁ:ed e
| ead-out .aregfhg ér?%!i%a‘%gh%rﬁdw@%ﬁ@ﬁdrﬁgé yessium Hawiag l2Dezaria dreaydi ch di sc

D i nfornmation I's recor ed an whi ¢ as at least one disc IDinformation
regi on and aigesiata acka, egidon |eaghdut dreanwkErRIMAMBKITHYN yEEY seeedrigcor ded i n

at |east one disc ID infor ion.regjion or, the ser |s.regi.nn. A

m ni mum wr i tTeRgrassead Feélvrftgg[%r@,glqrég%@tggasti WG Réﬁ}ee\ﬁ%lﬁggbﬁréa aﬁggtﬁgn of at

| east one of Eaﬁault% -in area and the | ead-out area. According to another
le ! . . . rai ng

aspect of thé present invention, there is provided an optical information

storage medi um hamiegnaxilmestwiritingr smedaisusseordizd an 26weiakde ae@ioas | Fad- out

area, wherein information indicati |régfglcorrpati ble witing speeds is recorded

:n 3 re}[/vkq tmtélth?@%i%@r%am%gﬁ ©We'eRe |ead-in area and the
ead- out area, i ha: Chl e i -
yThe & tg%%nﬁlgﬁfga’p‘bﬁﬁ&t 0asd %rgﬁﬁomﬁa%bhé Bﬁ;/"[WMCPng‘s@efFES is

e
recprded b corl eterm ned e of the rewitable
region. 25 AesiRitiondist @cyriechaant heticlasaacat lebst beepdies dbt infare@tiohon, t here

e region and a reserved region, and the maximum writing speed is
recorded in at least one disc ID information region or the reserved
15 region.

A minimum writing speed is further recorded in the rewritable
region of at least one of the lead-in area and the lead-out area.
According to another aspect of the present invention, there is provided
an optical information storage medium having a lead-in area, a user data

20 area and a lead-out area, wherein information indicating compatible
writing speeds is recorded in a rewritable region of at least one of the
lead-in area and the lead-out area.

Information on each of the compatible writing speeds is recorded
by a corresponding bit of a predetermined byte of the rewritable region.

25 According to yet another aspect of the present invention, there is
provided a method of recording on an optical information storage
medium having a lead-in area, a user data area, and a lead-out area, the
method comprising recording a maximum writing speed in a rewritable
region of at least one of the lead-in area and the lead-out area; and

30 recording data on the optical information storage medium at an optimal
speed determined based on the maximum wiring speed.

According to yet another aspect of the present invention, there is
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provi ded a nmethod of recording on an optical information storage nedium

having a | ead-in area, a user data area, and a |l ead-out area, the nethod
conpri si MNyoreaoeres ng a nmaxi numwiting speed in a rewitalpiCa/kKroagbsin of at
| east one of the lead-in area and the |ead-out area; and 30 recordi ng data

th tical .inf i redi opti i ned
pased on t he RUSPHUA Moy epuBasdEE 1F; 4 AR, I R el The

present i nVeRbdiOm haliRES ictid-ip M6k 0311094896 AGH 4RD3/16851L0t apeaythded a

met hod of recording on an optical information storage nedium having a

| ead-i n ar eapethodseempesimgarecerading lforaiiosyindisadng ca@PaiRenWHtBEmpri si ng
recording information indicating co i Lt L ewitable
T O B | BB S B o ERgneee | ¢
recor di ng dabaqy Qo t@a0RINE odrbfrel BBld Oh Fieopleal iFdimatiat storagpt i mal
speed determ ned based on the maximumwiting speed. Brief Description of
t he Drawi ngsm&tiGm &t es aptithalgsreadofeterpingd: basag endhe Mnadaym WridiPea of an

optical 1o information storage nedium according to the present invention;
FIG 2 is a%9%§ram of the structure of a part of an optical information

st or age mdié’r’f’éﬁ&?&rﬂjtf&% &qhyﬁga@q@ent invention; FIG 3Ais a diagramfor
expl ai ni ng orage nediumand a nethod of recording
t her eon accordi ngFI® Aid & idgrafrbokieostiuntute of a i¢ad-pir asenef ameptiedlon; FI G

3B is a diagramfor explaining an optical informatiaon storage mnediumand a
net hod of0 r dBEITHNANIGN HETEESTNE k‘:’ma?g@{dtr@@’g&%ﬁﬁemé%%@f%nt of the

i or mat i on stor a5 g0 rarerEn A B e R o B, 2B or i ng
to a third jarhaditisendtorigd medneseasrdiny/entheqresent invention;
FIG. 3A is a diagram for explaining an optical information.storage
medium and a method of recording thereon according to a first
15 embodiment of the present invention;
FIG. 3B is a diagram for explaining an optical information storage
medium and a method of recording thereon according to a second
embodiment of the present invention; and
FIG. 4 is a diagram for explaining an optical information storage
20 medium and a method of recording thereon according to a third

embodiment of the present invention.

Best mode for carrying out the Invention

The present invention now will be described more fully with
25 reference to the accompanying drawings, in which preferred
embodiments of the invention are shown.

FIG. 1 shows a lead-in area of an optical information storage
medium according to the present invention, which includes the lead-in
area, a user data area and a lead-out area. The lead-in area includes

30 an embossed data zone 10 in which basic disc information is recorded in
an innermost area of the disc in the form of pits, a mirror zone 20, and a

rewritable data zone 30.



Best node for carrying out the Invention The present invention now will be
described nore fully with 25 reference to the acconpanying draw ngs, in
whi ch prevermeivoenbodi ments of the invention are shown. PCEKRO3®bOS a
| ead-in area of an optical information storage nedium according to the

present invention, which ing¢lude - i
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it is oné piece of the basic disc information recorded in the control data

zone é OS. /aqjgsoﬂémdoee rAe disgrdrivesrechgnizee sbe inbescritasoiegPring 59689 when it
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The disc ID zone 30c includes at least one disc ID information region in
which disc ID information is recorded. In the present embodiment, first
15 through fourth disc ID information regions 30c-1, 30¢-2, 30¢-3 and 30c-4
are included in the disc ID zone 30c. Also, reserved regions 30c-5 and
30c-6 can be further included as regions in which other information can
be recorded.

The lead-out area has a similar structure to the lead-in area, and

20  thus a detailed description of the lead-out area will be omitted.

It is desirable that optical information storage media satisfy the
prescribed recording speed recorded in the control data zone 10a.
However, the actual recording speed may be lower than the prescribed
recording speed due to disc manufacturing conditions.  In this case, it is

25 desirable for information on the actual recording speed to be recorded
on a disc and referred to instead of the prescribed recording speed.
This is accomplished by the present invention.

A method of recording on an optical information storage medium

according to a first embodiment of the present invention inciudes
30 recording a maximum writing speed of the medium in at least one

rewritable region of the lead-in area and the lead-out area. For



The | ead-out area has a simlar structure to the lead-in area, and 20 thus
a detailed description of the lead-out area will be omtted. It is

desirabl ewohvawoops i cal information storage nedia satisfy tha/Kgmsessini bed
recordi ng speed recorded in the control data zone 10a. However, the actual

recording speed y he | an, L.he pr. i C } speedydue to
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referred to'instead of the Prescribed recordi ng speed
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For 5 / PCT/ KRO3/ 00510 exanple, the maxi numwiting speed can
be recorded speeal flqy &atethe nritingospesyl oan b rererdeshinia avée @ézﬁémﬂgﬁn% 30.

Referring to FIG 2, the predeterni ned [ f .t '
is conpri sed3_5bf oh eur%ﬂefjg{?r%‘f” \ m@g‘ao%:lglgltﬁ% (r)?%@'(aﬁf?mm@ét%?iqr@ed?@pezgngaﬁo
be recorded Alfbrﬂgﬁ\ééﬂ tihe \miHﬁ%" %ﬁé’ecpfca@YB@S redRbe&xianBl eesitedPegd flag for

the witing 'speed ca '"be recorded In a byte position BP 35 of the
pr edet er mi nesbsitgh suclobs ehbbwe paditien BR of ZIGhe.30. Al ternatively, the

witing eed b ded i ired b it . -
posi t1 _o?fo%pt of P66 8 byi PrRGCD B9 26 BeerPridas ot LB REY FaGHBT & bite
rom bi u itk 1S ; Y, L

speed flag f th ﬂg %E(qrrgrﬂ%l]vt\ﬁl ?SI %go‘@ﬁg@f?a%’%?rﬁ%eegrﬁ'a? f)é7r tﬁﬁa ggd :

Qther bits apexin@htweting esesy ednriegirestsded/tin eo7speditii c&Dthgy bitseartol | owi ng

speed flags for the maximumwiting speed can be recorded ip b7 _and b6. 15
In the case left as BmeesyrRbEdipRE, Vere sreddleaily, Fh%é“%"%ﬁ?e?d H?%S for

the maximum writing speed can be recorded in b7 and b6.

15 In the case of a 5X-speed disc, if the speed flag is 00b, it is
possible to record data at 5X speed. _If the speed flag is O01b, the
maximum writing speed of the disc is 2X speed. If the speed flag is 10b,
the maximum writing speed of the disc is 3X speed. Finally, if the
speed flag is 11b, the maximum writing speed of the disc is 4X speed.

20 In a 3X-speed disc, if the speed flag is 00b, it is possible to record
data at 3X speed. If the speed flag is O1b, the maximum recording
speed is 2X-speed.

In addition, the speed flag ¢an be comprised of 3 bits for the discs
having a disc speed of more than 6X speed.. For example, in a

25 6X-speed disc, if the speed flag is 000D, it is possible to record data at
6X speed. If the speed flag is 001b, the maximum writing speed is 2X
speed. If the speed flag is 010b, the maximum writing speed is 3X
speed.

In the above examples, a speed flag of 2 or 3 bits is used to

30 record the maximum writing speed. However, in some cases, a speed

flag of 4-8 bits can be used. Also, itis sometimes possible to record the



possible to record data at 5X speed. . If the speed flag is 0lb, the

maxi mum writing speed of the disc is 2X speed. If the speed flag is 10b,

the maxi mymosodpng speed of the disc is 3X speed. Final | pCTIKROBI08S10Speed
flag is 11 b, the maximumwiting speed of the disc is 4X speed. 20 In a

3X-speed di 3 {nazmrl(‘gf the&s qe%geegagifr@ %@blea‘sf dri> BRSBF i tyt& egok data at

3X speed, e maxi mum recordi ng speed is

2X- speed. Irpe\@dfymé%g,oﬁhe speed flag can be conprised of 3 bits for the
discs having a disc Speed of nore than 6X speed.. For exa na 25

6X- speed di sc, |fTh®eW@|xe\eldﬂfWﬁ§ﬂ@ $peedbis I”chrgecbd@sthﬁl R erg‘&raled, data at

6X speed. |If th 001b
Speod. I tHEOSBETR L BED200h S a LI v iee SAdaREr S “Speed.
In the above.exampLesen QgéRﬁ% at lzRdosimal ﬁdcoBdlhgtﬁoeéd UGl@@Idéﬂng oer ecor d

the maxi Aum Wit ng spee However, i1n sone cases, a speed flag of 4-8
bits can be m@ashuniwsitingispeed of dinee tlisoe s possible to record the 6 WD

03/091998 PCT/ KRO3/ 00510 . maxi mum wri ti speed. usi t bi
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speed consi d@inen80¢,her omer mmenrmemedgeglpeecBQﬁ5tdﬁe3Qﬂ-@(9f theaties 4Bl y, the

maxi mum wri t abl e speed (IS recorded in the. disc ID inf
regi ons 180c-zone3docy, I3ghe3abayR dﬁ?&“@“% ﬁﬁ‘e”&%@ UipW rmése%%m%'rogne of
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above descrlrﬁPP e maxi mim wri spee recorded in the rewitable
region of thgidreatvdip b@fr@@ordd@lv‘ﬁ\asrewntebkeaneglcm vethedeadelu} dbea péeorded in a

rewitable region of the | ead-out area at an
outer portion of the storage media, or in the rewritable regions of both
the lead-in area and the lead-out area.

15 In the optical information storage medium and method of
recording on the same according to the first embodiment of the present
invention, the maximum writing speed is recorded in a predetermined
region of a rewritable region of at least one of the lead-in area and/or the
lead-out area. Here, the maximum writing speed can be recorded as a

20 speed flag by using at least one bit of predetermined bytes.

In the above description, the maximum writing speed is recorded
in the O byte position BP. However, the maximum writing speed may be
recorded in another byte position BP.

A method of recording on an the optical information storage media

25 according to a second embodiment of the present invention includes
recording the maximum writing speed and minimum writing speed of the
medium in a rewritable region of at least one of the lead-in area and the
lead-out area. For example, the maximum writing speed and minimum
writing speed can be recorded in a predetermined region of the

30 rewritable data zone 30. Here, the rewritable data zone 30 is included

in the lead-out area as well as in the lead-in area.



outer portion of the storage nedia, or in the rewitable regions of both
the lead-in area and the | ead-out area. 15 In the optical information
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PCT/ KRO3/ 00§%M@hgﬂ%)%%m writing speed and minimumwiting speed can be
recorded in a prddesdditiomeid is etgsinabte thatetheemaxinabmewdting spsesl 80d e. g. ,
the disc IDinformation regi ons 30c-1, 30c-2 0c-3, 30c-4.qr rved

r egi ons 180c-BINFRUBOWIIENG #RSSE; 8K F?‘quﬂﬁgr'ﬂarﬁ\"ﬁﬁaplggfe@ﬁ%n%ﬁé%ﬂtﬁ gﬁ% 2, 5
30c-3, 30c- i | QNSRS ad; %o By FEIBRQ%esidafa. a

plurality oﬁeggtlég,ﬁ%nﬁgmé%ﬂag}?%m \?w =rft)(|5rr?§95peed and mnimumwiting

speed are recor degbii Bxamgldywheposih t8XspBRd ofist He foumdata tactugllybpees, as

shown in FIG 3B. In addition, it is desirable that the nmaxi numwiting
speed and capable of recording at only 5X-7X speed in a test of its recording

characteristics, the maximum writing speed is 7X and the minimum
15 writing speed is 5X. FIG. 3B shows a case where the maximum writing
speed is recorded in b7, b6, b5 and b4 and the minimum writing speed is
recorded in b3, b2, b1 and b0. Such a case in which the maximum
writing speed and the minimum writing speed are recorded by using 4

bits can be expressed as follows:

20 [Table 1]
Bite Recording speed
0000b 2X speed
0001b 3X speed
0010b 4X speed
0011b 5X speed
0100b 6X speed
0101b 7X speed
0110b 8X speed
0111b 9X speed
-

Referring to table 1, the 5X-7X speeds can be expressed by

01010011b. Here, the maximum writing speed and the minimum writing

8



o mninmumwiting speed are recorded in rewitable regions of both the

| ead-in area and the | ead-out area, in order to reliably record the data.
For exanpwe,03hps an 8X- speed disc is found to actual |y becTasgalobzoof
recording at only 5X-7X speed in a test of its recording characteristics,

the maximum ypil r‘é}es\%ﬁgﬂl m%l 73[%@'151/ LRENANIGRIM 15oWedr MBey PR HeS SX.

FIG 3B shows™a case ere e maxi‘mum Wi ting speed i$ recorded in b7,
b6, bS5 and bthdicutet vg usimg Bllil’ﬂsmaﬂm@bﬂeedchs recorded in b3, b2, bl and
b0. Such a case in which the maxi mum witin eed and the n irrungriting

speed are recor defl Bye u@ptifg! 4nfasmadiopapioraoe ‘?’ 8L @ngs theme [ Tabl e

1] Bite Reco 0 : d
0011b 5X spet%éoqglfé tg‘%ge}?rg%ggg d%&gqqﬁgi%ggég%rﬁ%%%ﬁ&ﬁ gﬂée@e%ﬁ?gegx
speed Referrimgntiont & maklmhhemﬁlﬁn@kmbdsdqae it &mmag fyeed
01010011b. Here, the maxi mumwiting speed and the minimumwiting 8 WD

03/ 091998 PCE/XKREBI 0SS T2 rgwat&bl%rw@am at le@st ape @f Be pachily aresi and

opt 1 oal i ni olFBRoN: oy i i AP E VLI SP5 ShachBur PR con
according t Omiri?ﬁg%%‘é@a%aﬁn&@ﬁéd&aéd ol Usiey 2tesegh 4 bits saemt i on, the maximum

witing speed and the mninumwiting speed are recorded in a rewitable
regi on of at |eastHeosieatier,t Bermatiaet iaf egasadiagdon the optical information

10 storage medium according to a third embodiment of the present
invention will be described.
According to the third embodiment of the present invention, the
method includes recording information on writing speeds in a
predetermined region of the rewritable region of at least one of the
15 lead-in area and the lead-out area by using one bit per writing speed.
For example, the writing speed can be recorded by using one bit
of a predetermined region of the rewritable data zone of FIG. 1. The
writing speed is recorded in the disc ID information regions 30c-1, 30c-2,
30c¢-3, 30c-4 or the reserved regions 30c-5 or 30c-6 of the rewritable
20 data zone 30. The disc ID information regions 30c-1, 30c-2, 30c-3,
30c-4 or the reserved regions 30c-5 or 30c-6 are comprised of a plurality
of bytes, and the writing speed is recorded by using one of 8 bits of one
byte of the plurality of bytes.
Specifically, each bit of a predetermined bite position corresponds
25 to a different writing s'peed, and any given writing speed is recorded by a
corresponding bit. For example, each bit can correspond to a writing

speed as follows:

[Table 2]
Bit Position (BP) Writing speed
7b 9X speed
6b 8X speed




the | ead-out area. And, the maxi mumwiting speed and the mninum witing
speed can be recorded by using 2 through 4 bits each. Hereinafter, a nethod
of recor dwogsomophe optical information 1o storage nedi uPCaaRBEHIFIG to a
third enbodi mnent of the present invention wl]l be descri bed. According to
the third enbodi nept of the present Tnvent 5@gb met hod i ncl udes
recordi ng i nfornat § on witing speeds in predeternlned regijon of the
rewitable region piat [ east one of the Qiépgmﬂln area and the | ead-out
ar ea by usi ng one it per Wr it ng QpPPd Eor nyanml e, the witi ng Speed
can be recorded by|8ding one bit of a préﬁ%$@ﬁ@ﬁ ned reglon of the
rewitabl e data zoqg—e#—F+E%—&f—$he——vwiL speed—+s recorded—n the disc
| D information regi s 30c-1, 30c-2, 30(‘%"EJ -4 or the reserved regions
30c-5 or 30c-6 of ?e)remmitable Z0 data 30y The disc 1D information
regions 30c-1, 30c{2, 30c-3, 30c-4 or tre reserved regions 30c45 or 30c-6
are conprised of ajplurality of bytes, amX $peedwiting speed is recorded
by using one of 8 bits of one byte of the plurality of bytes.
Specifically, each bit of a predeterm ned bite position corresponds 25 to

o beooett e by t FSRG g Bkle AV By RTralokied S SRS 3 FobGEGBELE O 2

corresponding bit. FNEx n-corresp to"a witing speed
as follows: [dahhei=ah aBiok %&@dﬁ' qn1 1 RP)ecdrddd rrwspmwgogsume% repeetl 6 b 8X
speed 9 WD 03/091998 PCT/ KR03/00510 5 b 7X speed 4 b 6X speed 3 b 5X
speed data at 9X speed. IfOb is recorded in 6b, it lS impossible to record data

5 at8X speed. If 1bis recorded in 6b, it is possible to record data at 8X
speed. This same goes for 5b, 4b, 3b, 2b, 1b, Ob, and thus each bit
records information on a different writing speed.

According to the third embodiment of the present invention, when
the 9X-speed disc is found to actually capable of recording at only 5X-7X

10 speed in a test of its recording characteristics, the writing -speed can be
recorded as 00111000b.

Here, the writing speed information can be recorded in a
rewritable region of both the lead-in area and the lead-out area in order
to reliably record the data.

15 According to the second and the third embodiments, all writing
speeds can be expressed, and by recording information on all writing
speeds, a high-speed disc can be compatible with a disc drive for a
low-speed disc.

It is important that the writing speed information is recorded only

20 by disc manufacturers and cannot be changed or deleted after shipment
of the disc.

While this invention has been particularly shown and described
with reference to preferred embodiments thereof, it will be understood by
those skilled in the art that various changes in form and details may be

25  made therein without departing from the spirit and scope of the invention

as defined by the appended claims and equivalents.

10



2 b 4X speed 1 b 3X speed O b 2X speed Referring to table 2, if b is
recorded in 7b, it is inpossible to record data at 9X speed. If 1 b is
recorded WP 03/091998 i s possible to record data at 9X spee@®CTIKR0G00318

recorded in 6b, it is inpossible to record data 5 at 8X speed. If Ibis

recorded in 65 st EIA? @‘9533"‘9' e to record data at 8X speed. This sane goes
for 5b, 4b, ;- and thus each bit records infornmation on a
di fferent witingaspeeeribds edobdée et optidat lmfbrmdtlmtshdﬁgenﬁedmm Bedpr esent

i nvention, when the 9X-speed disc is found 1o act uaeqy a]g
recor di ng atthenme’thjodﬁ)f recerdipeethereon qeEerd '89 fa $he JuBRan 5“’6”“0”

characteri St%’?@%@l S\(@{%\k%]g%srggﬁ% S22 BE a \Vvﬂ?c% eém%}g.gfé],&%)ps Her e,

the witing bé recorde Ina rewl e region of

both the Je é‘s@r;@é&%e%ﬂﬁhlh?esb&ﬁﬂ -ét t&r @anufaouirttey canaitioslsi adil gnr ecor d
t he data 15 According to the second and the third enbodi nents, all witing

speeds can beptewalr sreseticongidentyg indersnatiangon Ao Madmem, dhemn'rwmtqrng

e aneed di IMERIE v‘aht?ﬁﬂ)%i%%ﬁ S FafBREL TH mieSt Rbeflio) afbe®, o
recorded only.. 20 Dy n%l@#ﬂ‘ Cﬂn'ér@&@erﬂnﬁeﬁ@%@/brd{)% ngedl highatel et ed
Y 9} Le I SC. %'g@

after shi prrent Whi'l e this invention has en particularly
shown and desgaddogidcswi th reference to preferred enbodi nents thereof, it

Form anGeta |5 etuuoRs shageina b hericsbiobbln AT oS,
caui val ont 5. 210 B 5T S BEATIRG TR oRE TR RRESH Whahieen ancis

possible to reduce the number of discs that are discarded as being
defective and to prevent damage to user data due to recoding at an

unsuitable recording speed.

11



I ndustrial Applicability As described above, the optical information
storage nedium and the nethod of recording thereon according to the
present iwWoeadMps enable a disc drive to record data on RCATKER3MII0N
cannot achieve its 5 prescribed recording speed due to manufacturing
condi tions, Rbh s Cgﬁ#ég@' speed considerirng information on the maxi mum
the m ni nrum ¥ witing speeds of the disc. The present
invention may be. vergnioppioatiaftrmatiosistierdgegnedienc baviegta teadno areaar d

hi gher and hi gher speed discs. 10 I n addi hl on, accordi n%ﬁto t he opti cal
i nfor mat i on 8tSPagatehaERLRNIEEaFRUtLIABROWNBEIR EHRYIMIYN HRINGSTPESK t he

present | nve%b’glg%deoé@ \Bﬂtsa%l@fqlﬁﬂgfgg% tﬂﬁeﬁﬁfjfﬁéelreaafmcgréé%%at are

di scarded as |ve an e to user data eto
recodi ng at ﬁt@bgas{mttaa@é.e recordi ng speed. 11 V\D 03/ 091998 PCT/ KRO3/ 00510
What is clainmed is: 1. An optical information storage nmedi um having a

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

writing speed i-s recqrded %Q% f the
lead-in area and 5 t ghﬂgg’tf Cg%a a\?fh@ﬁ§9h§8n§>%rr@?n b\f@;ﬁ% erein
the maximm 'ré&&ﬁeépﬁ'ﬁdewhﬁaM@C@g@lﬁﬁb idf bt itti@bbadyieghreasant tet h the
| ead-in area and the |ead-out area. 10 3. The nediumof claim1, wherein
the rew it ableadr@giarea. i ncl udes a disc ID zone in which disc IDinformation
is recorded and which has at |east one disc IDinformation region and a
reserved!®egion, and the maximumwiting speed is recorded in at |east one

disc ID is infaymatifgy reghRmh %6 (dMind ef erMRIertah8Nrewritable region
includes a disc ID zone in which disc ID information is recorded and
which has at least one disc ID information region and a reserved region,
and the maximum writing speed is recorded in at least one disc ID

15  information region or the reserved region.

4, The medium of claim 3, wherein the maximum writing speed
is recorded as a speed flag by using at least one bit of a predetermined

byte of the rewritable region.

20
5. The medium of claim 1, wherein the maximum writing speed
is recorded as a speed flag by using at least one bit of a predetermined
byte of the rewritable region.
25 e. The medium of claim 1, wherein a minimum writing speed is

further recorded in the rewritable region of at least one of the lead-in

area and the lead-out area.

7. The medium of claim 6, wherein the rewritable region
30 includes a disc ID zone in which disc ID information is recorded and
which has at least one disc ID information region and a reserved region,

and the maximum writing speed and the minimum writing speed are

12



4. The nmediumof claim3, wherein the maximumwiting speed is recorded as
a speed flag by using at |east one bit of a predeterm ned byte of the
rewitablworiagiwes 20 5. The nedium of claim1, wherein tRETRBOIBOAWOW Iting
speed is recorded as a speed flag by using at |east one bit of a

predeterm ned ?ﬁ%om Ozﬁtt %%S{ QW El?sl&' ??Jrlﬁﬁje%m%re?i?ﬁ% rdirggaQiqcl aim 1,

wherein a nmi'fi spee recor inthe rewitable
regi on of ateghpmst one of the Iead in area and the |ead-out area. 7. The
medi um of claim 6, wherein the rewitable region 30 includes a disc ID
zone in which disc IDinformation is recorded and which has at | east one

disc ID informafion_tegio t\hes; j writing
speed and the m]r BI %é%é%'?are {éﬁ/@ @Fé% \nﬁw)lgﬁo%%omo
recorded ' n Tﬁrﬁd Ek?@?ﬁln%\?m%ﬁﬁnd @pe@acgraeéa@nré@mw a6ra tspectiefiay byd

regi on. nmedi um of claim6, wherein the maxinumwiting speed 5 and
the nini me wsing iahtpaspeed bilref aeafﬂﬁett@(miﬂﬁd@)’%Ohth§pf§é’6't$m§gﬁe%'§’n usi ng at

| east one bit of a predeterm ned byte of the rewitable region. 9. The
medi um of claim6, wherein the maximumwiting speed and the mninmm

witing speed age re¢REdRELiLm 6@Wa'|rhaé’|\ﬁhér%§}'\ s nefximu® Weiting tdpeebdead- i n
area and the | ead-out area. 10. An optical information storage medi um

havi ng a | eaghd tharmmimua usitingdspeechieea randrded adewitebig sagionfe?fei n

information indicatin conpatihle witing speeds is recorded in a
rewritablte rlé@fhdﬁed$afg'ﬂ” ﬁ?&"s@ndﬁ@@ﬁ“g 4t aﬁﬁ@ | ead-in area and the | ead-out

area. 11. The nedium of claim 10, wherein information on each of the
conpatible witing speeds is recorded by a corresponding bit of a
10.  An optical information storage medium having a lead-in area,

a user data area and a lead-out area, wherein information indicating
compatible writing speeds is recorded in a rewritable region of at least

15 one of the lead-in area and the lead-out area.

11.  The medium of claim 10, wherein information on each of the
compatible writing speeds is recorded by a corresponding bit of a
predetermined byte of the rewritable region.

20

12.  The medium of claim 11, wherein the rewritable region
includes a disc ID zone in which disc ID information is recorded and
which has at least one disc ID information region and a reserved region,
and the information indicating compatible writing speeds is recorded in

25  at least one disc ID information region or the reserved region.

13. The medium of claim 11, wherein the information indicating
compatible writing speeds is recorded in rewritable regions of both the
lead-in area and the lead-out area.

30
14. The medium of claim 10, wherein the rewritable region

includes a disc ID zone in which disc ID information is recorded and

13



predeterm ned byte of the rewitable region. 20 12. The nedi um of claim 11,
wherein the rewitable region includes a disc ID zone in which disc ID

i nf or mat iwo i3®9IMesor ded and which has at | east one di sc IPDTIKKG00HDI On
region and a reserved region, and the information indicating conpatible

witing speeds is_re N el | ' region
or the reser"@%’ﬁh ?@&aggégﬁg)r{e‘lﬂlggﬁrggbﬁ%ﬁ%?%?gglr%ﬂléﬁd éﬁg?%ﬁv‘%ﬂ?ﬁglﬁf ormation
i ndi cating gRpetinkdrmatiohtihdigtiageedsativle ecitindegpeeds iewecardbtidnadgi ons of
both the Ilead-in area and the | ead-out area. 30 14. The nediumof claim
10, wher ei n least orewdisc dBlirforgtion reging|idiae reseivee '¢$°%one in which disc 1D
information is recorded and 13 WO 03/091998 PCT/ KRO3/ 00510 which has at

| east one disc ID information region and a reserved region, and the

i nformation indisting GeatRBLI Bf ec¥didind ®rereedptital infoonatmh istorage | east
one disc ID information region or the reserved region. 5 15. A net hod of
recor di ng ormadivophadial & letdrinereana vser agie argBdamerasd Ryt ar¢adASi n ar ea,
a user data area,, and a |ead-out area, the nethod conprising: recording a
maxi mum wr i tmﬁg‘%%ﬂpri'%n% rewitable region of at |east one of the

lead-in area ARfyhl e hethn i giparint #rawaeci nagistaos oledshenept | cal
i nformati on storage nmedium at an optinal speed determ ned based on the
maxi mum wi r i gfighepeadin 2fea dietheelsladeowdfarebaamd 16, wherein the maxi mum

And the 16 s TesariButdaR &8 thEroP kL HETRBHOS R SPaP R aS AL A TR
rewritable (rjg LN et HedeSa e b5 thd MakPRgniIriMgspBed! sC 1D information is

recorded an

16. The method of claim 16, wherein the maximum writing speed
is recorded in rewritable regions of both the lead-in area and the

15 lead-out area.

17. The method of claim 15, wherein the rewritable region
inciudes a disc ID zone in which disc ID information is recorded and
which has at least one disc ID information region and a reserved region,

20 and the maximum writing speed is recorded in at least one disc 1D

information region or the reserved region.

18. The method of claim 16, wherein the maximum writing speed
is recorded as a speed flag by using at least one bit of a predetermined

25  byte of the rewritable region.

19. The method of claim 15, wherein the maximum writing speed
is recorded as a speed flag by using at least one bit of a predetermined
byte of the rewritable region.

30
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whi ch has at | east one disc ID information region and a reserved region, 20
and the maxinumwiting speed is recorded in at |east one disc ID

i nf or mat iwo iBeYI9eH or the reserved region. 18. The net hodPefl/Ki02i005106,
wherein the maxi rrumvvriti ng speed is recorded as a speed flag by using at

| east one bit of e@,} A n%{cﬂfgf climP¥d Syifdrels rﬁﬁ‘f}‘ghﬁ?‘@hﬁné egea. 19. The

met hod of claim A maxXi mum'witing Is recorded as a

speed flag by fyghé\Oredbrdenat traneovbiitabl regien edat daeantrum obineeleafi-inhe
rewitable region. 30 14 WD 03/091998 PCT/ KRO3/00510 20. The nethod of
clai m 15, whareeianddtheileadndwt @¢a.i ng speed is further recorded in the
rewitable region of at |east one of the lead-in area and the | ead-out
area. 5 21. The nethod of claim?20, wherein the maxi mumwiting speed and

the m nimum wri gh ng ?ﬁé’%’etﬁb@ dresainfed, Whefetmihg atdemuegivaitingadpeedot h t he
| ead-in area and the | ead-out area. 22. The nethod of cl ai m 20, V\,herel n the

rewitabl e ragl dne mioimaml wddsgaseiast ard reeprdedninWiewItaiss Ee9iIBNE réfor mat i on

is recorded an whi ch. has at st gedlsc ID information region and a
reserved regfdf,the 'tm%re@a@(nﬁfﬁ t‘?Lﬁg‘qrgieed and the mni numwiting
speed are recorded in at |east one disc ID information region or the

reserved region. 15 23. The nethod of claim20, wherein the nmaxi num
witing speed @ad thehei method vefi tlaig Qﬁee«zh%fem dhehrewdtepleeded®nNa speed

flag by usmg at least one bit of a pr ned . byte of ther itable
regi on. 0 2Cludesed (KheC &P ¥%l‘%l"¥f§°'§ 'Sa‘h @dg}ocfﬁ]at'f)ﬁf 15 Feger e s%g age

medi um havi ng a\liead:i aoaf 63 RUEFhidMAIG RYiGhdna 4 Radresd rédied, the
and the maximum writing speed and the minimum writing speed are
recorded in at least one disc ID information region or the reserved
region.
15
23. The method of claim 20, wherein the maximum writing speed
and the minimum writing speed are each recorded as a speed flag by

using at least one bit of a predetermined byte of the rewritable region.

20 24, A method of recording on an optical information storage
medium having a lead-in area, a user data area and a lead-out area, the
method comprising:
recording information indicating compatible writing speeds in a rewritable
region of at least one of the lead-in area and the lead-out area; and

25 recording data on the optical information storage medium at an optimal

speed determined based on the maximum writing speed.

25. The method of claim 24, wherein information indicating
each of the writing speeds is recorded by a corresponding bit of a
30 predetermined byte of the rewritable region.

26. The method of claim 24, wherein the rewritable region

15



met hod conprising: recording information indicating conpatible witing
speeds in a rewitable region of at |east one of the lead-in area and the
| ead- out wpea/I@psl 25 recordi ng data on the optical i nfor®atiKRo3®vINage
medi um at an optimal speed determ ned based on the maxi numwiting speed.
25. The netho f cl ere | [ f the
witing speéﬂ% gs rae@)%' ﬁig @%arnc%r%@gg\cm .%rmgg?ﬁgg %%obﬁgg?gr m ned
byte of the ouhinaaiqessthndis2aD iffgmeatibhodgni ahdiameddrveshregidm t he
rewitable region 15 WO 03/091998 PCT/ KR0O3/ 00510 includes a disc I D zone
[ n wihi ch di sd (e infmmionondicsting dbe gempabiale WRTIBE esdsys Iresdtetne di sc

I D inf : d
 ndi cati ng. 1Ae Esareanee 1P EPAREE o7 Br i RSy A o one ai sc

ID infornmtion region or the reserved region. 5 16
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