: 2345e3ec\\ ]t p| \c6cTcz 1 WRI TE PROTECTI ON METHOD AND RECORDI NG MEDI UM FOR
STORI NG WRI TE PROTECTI ON | NFORMATI ON's BACKGROUND OF | NVENTION 1. Field of

| nvention The present invention relates to optical rec i
reproduction io for recording digital data on a disc a@ﬂﬂwmmmmﬁm ng the
data therefrom and nore particularly, to a wite prot for
protecting data recorded by a user on a wite-once or rew itd¥fe medi um
fromunwanted overwiting or erasing, and a recording nediumfor storing
the wite protection information. is 2. bescription of the Related Art A

DVD-R (Digital Versatile Disc-Recordable) standard and a WORM (Wite Once

Read Many) stan j i DVD- RAM
(D1 gi tal Ver sat Ty ERGHEGTRONMETHch AND REFORBINE MERIOESR, )
(Digital Versatile D sSTGRING WRITE BROTECTION iINEORMATIGNf or a rewitable
di sc. According to the DVD- RAM st andards published in July of 1997, DVD 2s
Specifications for Rewitable Disc, Part 1 Physical Specifications Version
1.0, a DD Rj b@m@ﬁmvggﬁ-@ﬂnt aining a disc, and discs from Type 2
and Type 3 cartridges can be used, after renoval fromthe cartridge, as
bare di scs. 2 Three types of cartridges for a DVD-RAM are defined as
follows. In %he Tﬁé? 1 I?\art .idge, a single sided disc or double sided disc
is installedlin thETAFMWVPRERN and the installed disc can not be taken out
of the case. In the Type 2 cartridge, a single sided disc is installed and
the installed disc can be s taken out of the case. However, when the disc
is taken out of theepsesendirentionsigiaies 1o epticalaiesprdingand&igeptpducionenoval

o "o {58 BRERRRE AL AR L R AERRON B 8 chi g boEnec"
determi ned vwaed h@obreorpartitulaing b st vidte bestactiGrk anethieold ¢r phstectrs®. daibso, in
the Type 3 cartridge, a sensor hole io capabl e of determ ni ng whet her or

not a, disc 1RO BYt AUSET ARt BoWriterane & rﬁ&’rﬁﬂé‘ﬁ mediur f@é?l‘i“"!@’&@é, SO0
the disc canygwi n r t,i ' est il Ccti ans.

Al so, the ca?tri dgéﬁhgguéara\%hﬁe?ﬁﬁhlabr‘%&ﬁ%{ﬁg Eai tgwng{gf\%e?{lﬁiah:ee rlﬂg
"recogni ti onpotedtion ihformatione protection") and according to the standard at
page PH 69 page witing is possible when the wite-inhibit hole is closed
and is ihpossible when the wite-inhibit hole is open. That is, when a user

2. Description of the Related Art

A DVD-R (Digital Versatile Disc-Recordable) standard and a WORM

(Write Once Read Many) standard are standards for a write-once disc, and a

20 DVD-RAM (Digital Versatile Disc Random Access Memory) standard and a

DVD-RW (Digital Versatile Disc-Rewritable) standard are standards for a
rewritable disc.

According to the DVD-RAM standards published in July of 1997, DVD

25 Specifications for Rewritable Disc, Part 1 Physical Specifications Version
1.0, a DVD-RAM adopts a cartridge containing a disc, and discs from Type 2

and Type 3 cartridges can be used, after removal from the cartridge, as bare

discs.

|




intends to protect data witten by the user from unwanted overwiting or
erasing, the corresponding wite-inhibit hole in a closed state i s changed
into 20 an open state, such that a recordi ng apparatus cannot record to the
di sc of the corresponding cartridge. However, in the case of using the Type
2 or Type 3 cartridge, a bare disc can be used wi thout the case as

descri bed above. This is so the disc 2s can be used in a thin
recordi ng/ reproduci ng apparatus such as a | aptop conputer which cannot
adopt a cartridge. However, the above specifications do not define any
write-protect meaHyestiipes ofgartidgesyor a DVBIRAM awe definediandallows: H case

of the cartr X u noVvi n di,sc
installed i r;thgg@gsee1 %%Hggb?ecthf%ﬁ\gﬁq ﬁregou@%ssg(ﬁ?i%fﬁ‘?e'sdﬁ'ééllﬁﬂt'ﬁ to a
t hi n recor dithg/caepidgeamdthecipstalietiudis¢ bah rotbedtakes eRiblof 2he @bké] dAghet he
wite prote |on e wite-inhibit hole is no longer effective. s Also,

there are nahp @FEQ&?@%}S&:P@P@&@%WS‘%@HW @gdmlm@i)dtﬁcfﬁ!ambeon
(DVD spegi f'téﬁ%ﬁ BUkﬁﬂrhe 3’}@”% thQ\é%cﬁs%QE Bhf@ft %rbafsgv&?\ce

specificatio ecor Sp ec Irca

rewritabl e BVBensbi bbleacapahﬂe ds‘seﬂﬂmg Hbel ryemovatmﬂ the disc doperdrineditlye. 9. ,
DvD spemfu&z;@ﬁonfor rewitabl e an @dable dIS which is very simlar

to the DVD- gef into2n SRen Stafepsd thakbersenser BH gannptRe ghangedhiftAced
density.  Sugfioiass@siae RairtPTRLs, 'IFé’éﬁ B@%etévnﬁlhe& WhetheT ol thP¥fk@hgs cal | ed

"DVD fam|ly" Al so, onmput er operating system adopts variou
attributes, b@e@ takeaa@l-ltoﬂi theapasenw | Ieo,prmtl'm:fr ype,3 wartudge,satxmmblrmaié

preventing witt us,i rlbt of afile
Prevert 99 egbll of TP Snchhat s e, AR haherh Riene Ut el i pafier t han
that of a fii$ @pensateihef earlyratsm, o tHe dlscféﬁn BEABRER od@’flﬂrbrtﬁ‘i’t in€s h&li Ng
and reproduction are 20 direct y performed, not via the file system when

the disc is c@8pwithquigestrighens the entire file system may not be referred,
or in the case that attributes of each file cannot be consi dered, such a
method is not a perfect protection nethod. A nethod of protecting data of a

bare DVD- RAM f r orAlsoywihe edardridgew has ng enritedirdsbinghdles (akérnativelpeealled
|ntroduced w28 I n.the cgse of c can,be used in a bare state

e o VISS fetnitoT SURSE 1O MEE P ISHAN DrANG SEORIING B tReHADIEIRA
disc in a cpaRefBY phge Witiflg |§90§§]Bfe Wwhén 'i’r?@q/rﬁéﬁn‘?{_@f R&ie ik r&m]s%r &ndli s¢

from unwant ed overwri tl ng or erasi ng has 1 ncreased wever , en a pare
disc 4 talendmpgssible avhexsthe svritedahibitthale laompepmssTthatenst ovheni |3 Tset he

write-inhibi it ion t be provided on.the disc
itself. In tﬁgn%%lﬁolis%&% ?’%‘\{@aW?gEnOwgﬁ i k’”‘@a'i‘ﬁegn%’wf&inan% 0)
and s a 4. 7@gasingcihei mtemnﬁfngrwhtedihhfmt hdléﬁﬁ'a%los]e@%ta‘t’é’@éﬁariﬁﬁﬁ Ity a
wite protection nethod fqor a bare disc. Meanwhil e, DVD- RW specifications

are bei R§ pRPRRNYSitlesUGhthat@ [epording AnparatusiGaniot sererddetthe ise of,

Version 1. 94 }?’@Ebﬁ%pé n?‘%‘értﬂfi @ bare disc without a case. However, if a
future specification defTnes tﬂe use of a disc in a case (for exarrpl e,

ext ensi on of
However, in the case of using the Type 2 or Type 3 cartridge, a bare
disc can be used without the case as described above. This is so the disc
25 can be used in a thin recording/reproducing apparatus such as a laptop
computer which cannot adopt a cartridge. However, the above
specifications do not define any write-protect means other than the write-
inhibit hole attached to the case of the cartridge.




io application), there will be no wite protection nethod to be applied to
a bare-disc 'since the conventional wite protection nmethod, which has been
applied to a DVD-RAM using the wite-inhibit hole, is used. If the DVD-RW
specification allows the use of a case, witing can be Is prevented using a
wite-inhibit hole as in the DVD-RAM However, if a user forgets to change
the wite-inhibit hole into a wite-inhibit position, unwanted erasing or
overwiting of data can occur. SUMVARY OF THE | NVENTI ON 20 The present
invention provides a wite protection nethod for an optical disc recording
and/ or reproduci fPragyamies wheterai userataiter demaung ¢h dise dnsdaliemblie and/ or

r epr oduci bl e _rec in i.um i acl udi - g, ar ead- qut ea and
a user dat aecgrsgaqlhgtp Bé{gg’{se?rérﬁor#ﬂ{ﬁ nfire‘ %elrt%i td?s%'g @g&o?ge%as}rﬁ@, t he
net hod C0rrprréedmdmg/rémoﬂwg%mﬂmawwtrmtéamnoit rdocephia cartsdgs, etheowritde
recordi ng nmedi um_ and Rrohl i_ti,n% witing of data on the recordi ng nedi um
accor di ng t ®retestigpbydhg wriedplibitinele isflanger sffectives preferably, the wite
protectiQn nmethod further conprises determ ning whether the wite
protection information is hard wite protection informtion, and

prohi bi ti ng wi tiAlgoothedatare onamh O\ trelated specificatipnsesiichmasfDVDeR@Mt e s

rotection inforation | he hard it rqotecti i nfor mation,
bt herwi se. alSRSRTgIORe (AT | pegtication adeb Heachi Phine NEBPMar PP,
Al ternati velgpechfiegtivh | (BVEY 0dpsdificiitiolBPIREEbidHRle P@i&&g! seq et §hghpi N9

whet her the ite protection information is soft wite protection
i nf or mat i on,spegifigations dor wewritaplewDVDngvhich dareanot establisined ryetr eanrbi ng

medi um except_ fo desi ed rt..of .the r r di dium.if the wite
or ot ect in raansiiRER ord s D\nEreBfieansh for vt Aol e AR R PG WNER i
ot herwi se alvepyisitaildrie thel DVDIRXSpddifeatiohfahd DVB dpeelficdfion fér 8’c with
Alternatively, the wite protection nethod further conprises determning

whet her t he eifiansed densty.i SHch @ sarias ofspecHications: wWithetherprefix of DYD afe t he

user data ar a fJpiting the witing of data in the specific area of
t he user datc%ﬂggegqﬁ[ffﬂqﬁvaite protection information is for the specific

area, and otherwise allowing the witing of the data in the entire user

data area. 20 Alternatively, the wite protection nmethod further conprises
det er mi ring’ whet HURO( ReCOBPUIT DRETRLES ¥SIam; AdoRls| YANqUs atEBUes, 94 ne

recordi ng medhyBril? anBSivite E%é%g‘tldr?%ﬁléﬁ% Qgﬂ%ﬁ% B¢ p‘fé\%rﬁiﬁ%f %@%rﬁﬁ%@y' S set

to a wite protection state, It the wite protection i mat 1 on” of the
recor di ng nmehange2in owitteredlata asingi attrivutess ofi e Jile othatrestorest ke vilatae

oot ect Lon Syl v, £Bis HERAALS: B 87 o0k R Bk SERSIEByotemy « e
writing of tfbe miaidging fildeforeexartpley witsh dihe irecofingviandergprodestioroare
' nformat ] on directly performed, not via the file system, when the disc is initialized, where
the entire file system may not be referred, or in the case that attributes of
each file cannot be considered, such a method is not a perfect protection
method. A method of protecting data of a bare DVD-RAM from unwanted
overwriting or erasing has not yet been introduced.
25
In the case of a DVD-RAM, a disc can be used in a bare state as well
as with the case on. However, in the case of DVD-R or DVD-RW, a discin a
case cannot be used, so that the need to protect the bare disc from

unwanted overwriting or erasing has increased. However, when a bare disc




6 of the recording nmedium checked in earlier steps or the wite protection
state of thé case checked in earlier steps is set to the wite protection
state. Alternatively, the wite protection nethod further conprises
checking a wite s protection state set in the recordi ng nmedi umusing the
wite protection information, and updating the wite protection information
stored in the recording nediumto the wite protection state or a wite
protection rel ease state according to the wite protection information set

by a user. io Preferably, the previous step conprises the following: if the
user sets t i@kel Ptk opeotass isoHsed.alt és nghpessiple ttoe uiilize e the oweite-indribit

wri (e pr of eP o BENE rAbREh siveeHe B or el kSR Cr 47 g medi um i <

set to a hard wite protection state: and if the recording nediumis set to
the hard wite protection state, informng the user that releasing of the
write protectionlpdhe RVRER specifigalion,ihérI5GR specilisation fYersirn Q) and

protectign iniof t%BQcifiﬁat’ciﬁPf dﬁﬁﬂt Brdit OVBFidP™ @f'&‘&‘ﬁf‘otsﬁf%‘h onPaeitab! V.
the wité protéction netho rther conprises determning the wite
pr ot ecti on ipnbtectian inethofl foha bareodidc.ndVMeanwhile, BYD-RWV tspecifisationsaade t he

wite protection state, of the case ot ch, infqrm t he yser of the
%% di f Fer enbeinpianeres Bpsedis fis PYRRC e onn Ao RArTHarG VERIQE i n
| east one of1 g defiRds! thedlifd ol bard afist Withodt @2 c8be ! PRoWRGEF, OF ?ﬂﬁfﬁ?’é um
Advant ageously, the wite protection information 1s stored in disc

i dent i fi cat ispacificatien defines thasise ufea disct inea lcasd-(for exaraplenéxtensiareafl- out
area of the recording,.nediu and the w.it rotection information is
Stored ih o Applradariougre il bedlt Wi ofipbfor MRS i Be Abriafiio Bar .
| east one didise sintéené icbheéitional weie prateefied aldthod tWRicWHdsehedrPhppliedn

Information is stored in at |east one of a .
to a DVD-RAM using the write-inhibit hole, is used.

If the DVD-RW specification allows the use of a case, writing can be

15 prevented using a write-inhibit hole as in the DVD-RAM. However, if a user

forgets to change the write-inhibit hole into a write-inhibit position, unwanted
erasing or overwriting of data can occur.

SUMMARY OF THE INVENTION
20
The present invention provides a write protection method for an optical disc
recording and/or reproducing apparatus, wherein data recorded on a
recordable and/or reproducible recording medium including a Lead-in area, a
Lead-out area and a user data area is protected from unwanted overwriting
25  or erasing, the method comprising:

checking write protection information stored on the recording medium; and

prohibiting writing of data on the recording medium according to the write

30 protection information.




def ect managenent area of the Lead-in area and the defect managenent area
of the 'Lead-out area of the recording nedium io Preferably, the recording
mediumis a recordabl e and reproduci bl e recordi ng nmedium satisfying a

DVD- RAM DVD- RWor DVD-R specification. Advantageously, when the recording
mediumis a disc satisfying DVD-RWor i s DVD-R specification, the wite
protection information is stored using reserved bytes of an RVD (Recording
Managenent Data) field of a recording information area of the disc, wherein
the recording information area of the di%c is distinct fromthe Lead-in
area, the Lead-out area and the user data area. 20 Advantageously, when the

recordi ng i i i <sat | ki i £l .Lon, Jle

brot ecti on grrelabl: i 6te? phleiBy fhethod HRRE) bOTPHSET défulind
performed. 23ghéther theverite protettion thforhali®s isahavd Weiteppratestionoimfomidtivh, f or an
optical disc recording and/or reproducing apparatus, which records and/or
repr oduces dich PERTIbitiIRg, Writing: of df% anethel Aniies reqasding Mmedising 4k theywrige
cartridge, iR G : i i i dl’ﬁﬁ{' a Q.store
t he dat a%an %ﬁ'gnﬁﬁ@{égpﬁéﬁép%ﬁ?@awmgnaﬁﬁ%@lt i?]'\f/e otlo\ﬁhgﬁﬂgartﬁ 0 'g?event
writing of redlowieg theowritin@ of the datadndinhgtheeuSerdataaded.he case has a wite
inhibit hole for wite protection, the nmethod conprising: determ ning
whether a wite protection state of the wite protection s information

mat ches the Aﬁérhstimgt A5 | \rfteS pRétRcidn tRBtHY ?mﬁé}thh\&rigeé _ede@ﬁﬂinin?t .

preventing witing of the new data on the recording mediumif the w
prot ection iwietheanthewrite protection tieformation tis Isoftewtitedprotectiont information,

protectign s tQ . 0 venti he i ting of.the new data on
t he recordi %ﬁ@’%@%ﬁﬁﬂ@f”@r éfr géﬁ/sntthg%ﬂ&'h ég%qjgpgcmpgwrprﬁxﬁgat ?‘Ur? her
conpri ses [ _ftfe%ﬁgﬁ'aﬂsd @aﬂS@‘Tthéfrebbﬂ_iﬂy h?e@imh%mtwm% gdctiondhfdrimativhiis ©
protection information and the wite inhibit hole do not match. 15

Preferably, thasoftrwrte pietactieniipiermatiab.qcand ptheswiseatiowing thejwridingiafithe
whet her the d/gtggﬁﬂgmﬁé{rc&a{tgﬁqég‘f ormation is set to a wite protection
e

state; determning her e wite protection information is set for a
hard wite protection state indicating that the wite protection state can

not be restored 20 to rewitable state) if the wite protection, .
i nf or maton "f" r@@*(“’?_'l’) ﬂ?ﬁe ‘W'tlet Br?iﬁﬁf'%tmé“‘%it zlf'g’,?rpf:@m@ﬁ‘ﬁ?ﬁ _%\Tnef'_f‘i']‘\@g of the
new data on (h&neptnhd ertécﬁ?bﬂa'cﬂGn MTRIGMAbA is R6r BddeRifie’ g 'ofthé Risgf mation

is set for the hard wite protection and preventing witing of the new data
only in the dalamreatandpeehibitingithe writing ¢frdatadnitbe spetificrarea of the user set

any 1 ocat, o e ShEr AL PraPufl Totolangy o 168 aclk Al 4 Ton 1 <
not set to tdthemwisé allpwirgetheiwitiref of the dateirethadéntiretuser datd grer ot ecti on
information is stored in a disc certification flag and a group

certifi_c%Qtion flag of the recording nmedium the nethod further 30
Conprising. Apternatively, the write protection method further comprises determining

whether the recording medium is instalied in a case; if the recording medium
is installed in the case, checking whether the case is set to a write protection
state; and if the write protection information of the recording medium

25 checked in earlier steps does not match the write protection state of the
case, informing a user of the difference.

Preferably, the write protection method further comprises prohibiting the
writing of the data on the recording medium if the write protection information




9 determ ning whether the wite protection information of the disc
certification flag is set to a wite protection state; determ ning whet her
the wite protection information of the disc certification s flag is set
for a hard wite protection state indicating that the wite protection
state can not be restored to a rewitable state, if the wite protection

I nformation of the disc certification flag is set to the wite protection
state: preventing witing of the new data on the entire recording nmediumif

the wite to protection informatjon of the disc certification flag is set

for the har @ iRe recRidiRG: FRedHMasbegked, khearigrvsteps nef the vwiteneiptaglion onl y
I n the user | Lt ' I+Qf | ; L SC
o171t bR Rabd chblol Rl EEL S0 UG el i
determ ning whether the wite protection information of the group

certificatiqgn fl |s,set to the Ite prqtection state, and .enabli.ng
writing o BRemalelh B dits aotslan rorheR Turber Gunpares cREGHTHA Wikhe
wite protegtd i ' t p iy hof | [ f | et to
the 20 vt £ eetiof StaPisblin dhel RGP niium: LSRG B Mite btERorE | he
write proteinfermatiaupaod updatingodipe cwritel piretectiom infaigationt stored i inethe

protection information.of .t rqup.certifigation fl Is.,set to,the wite
D ot ect i on SECTHMGmBaidRy dh e hubfiction Sate &'a vt wbtsdion GiFdka no

for an opti ghdte Gcebrding (e tHY WiikCpratsbtion inRiPatiBAisegbfRANer! Us which records
and/ or reproduces data on/froma recording nedium positioned in a case of a

cartridge, wherein the recording nediumincludes a user data area to store

i ting B DR R FkioRd ek BRIBHEE I RIBIGE oo Ras e wri e

inhibit hole for wite 30 protection, the nethod conprising: 10

if the user sets the write protection state, updating the write protection
information to the write protection state, and

15 if the user sets the write protection release state, determining whether the
recording medium is set to a hard write protection state: and

if the recording medium is set to the hard write protection state, informing the
user that releasing of the write protection is impossible, and otherwise
20 updating the write protection information to the write protection release state.

Preferably, the write protection method further comprises determining the

write protection information of the recording medium, set by the user, and

the write protection state of the case do not match, informing the user of the
25  difference.

Preferably, the write-protection information is stored in at least one of a
Lead-in area and a Lead-out area of the recording medium.




determ ni ng whether a user inputs new wite protection information to
optical disc recording and/ or reproduci ng apparatus; s determ ni ng whet her
the new wite protection information is set for a wite protection state;
setting the wite protection information on the recording nediumto the
wite protection state of the new wite protection information if the new
wite to protection information is set to the wite protection state;
determ ni ng whether the new wite protection information is set to a wite
protection release state if the new wit’e protection information is not set
to the wit Adyastagaqusly, dhat write] prefectionvinfprgatigret hisr tsteregr i tie prdisect i on

protecti on SATHERGH 2606 5P ERlePST SR MEL e Carbat M betlir\Raren.c
restored toofthewecsraimgemediin, ahd thé evrite igreteetion deformationfi® stareddn st or ed
on the recording nediumis set to the hard 20 protection state; and

changi ng th@'bwaﬁft}’eobPBV§i§@i|)bﬁePﬁfa$¢rﬂﬁ@@féﬁﬂsspf)ﬁ@ﬁhow thee af deastapng diseli um to |
the rewita +at:en. L he wite protection information is not set to the
hard wri %e ﬁ%}t@tg??@?\ké?gt e, and informng the user that the wite
protection state of 2s the wite protection information cannot be rel eased
if the wit otection information {s set.to the hard ite protecgtion
state. The Frelsreblyn (e wite; BeRlion informations is, SIUERAJA Aeleass ong ofa

optical di S%e@l‘gﬁgagﬁ%@gﬁ{ QFed SP RS Y LaRGNNRE" &id! e \HRREQ] aﬂlaggmgﬁwded

on a 30 record reproduci bl e recording mediuminclu Lead-in
area, a lareaafitheutead-out areh of thedecending mediurst ed from unwant ed
overwiting or erasing based upon redundantly stored wite protection

i nf or mat!Pon data, the method conprising: reading at |east two redundantly

stored writ @refephby! tHaNrdcbfdIhgmedomdistrddopdan |8 ndaeprstiiisie 3866 in
reproduci ble s record medi u d determ ni n& whet her the recordabl e

. di ng nedi unm an e
and/ or repr caRAUR satisfing @ RYDOnRAM:RVYI3-R\At on BVR-Rispesifisatiect i on state or
a non-wite protection state based upon whether the at |east two
redundantly stored wite protection information data to match.
Advant ageou@dvantdgsoushe whetotheaketerdimg mediuraps addisd batisfyiag@IDRWedi um i s

set to a wit otectjon, state if the at |east tw redundantly stored
ori te prot cNRIR | APerficalion e il gotestan: iiANatin ¢ & el dsung

ot or m nat | S0 REATEYEE O HECRAMI R g AAAgeat Lo Toid & B g
medi um neet secording infoernatiomtarea.of the disc, wherein the recording information
area of the disc is distinct from the Lead-in area, the Lead-out area and the
user data area.
20
Advantageously, when the recording medium is a disc satisfying a DVD-R
specification, the write protection of the disc is informed of whether

finalization has been performed.

25 The invention also discloses a write protection method for an optical disc
recording and/or reproducing apparatus which records and/or reproduces
data on/from a recording medium positioned in a case of a cartridge, wherein
the recording medium includes a user data area to store the data and wrote

protection information indicative of whether to prevent writing of new data on




20 The invention also discloses a wite protection nethod for an opti cal

di sc recording and/or reproduci ng apparatus, wherein data recorded on a
recordabl e and/ or reproducible recording nmediumincluding a Lead-in area, a
Lead-out area and a user area protected from unwanted overwiting or

erasi ng based upon redundantly stored wite protection information data,
the 2s nmethod conprising: reading at | east two redundantly stored wite
protection information date fromthe recordabl e and/or reproducible

recordi ng nedium and 12 determ ni ng Mhet her the recordabl e and/ or

repr oduci bl #he éeeardinggmesiimmang et case hanoa- wiite e inhibit ebeleofost wiite based
upon whet he . adantly stored wite protection

i nformat i onbééépgt'%ﬁbgﬁéﬁpbﬁﬁﬁf@& ‘Preferably the recordabl e and/ or
reproduci bl e recordi ng nedi um neets a DVD specification. BRI EF DESCRI PTI ON
OF THE DRAW NGS to The above objects and advantages of the present

i nvent i on wieterpWaipge Whether, i aWeln  PRPteRtion; istatey afh thet write ppratestiay
enbodi nept s; ] nef : ' b whhch: is
FlG 1T o naaRn Hetchd e e hrbatinh ST IGE S o, A
Versatile D sc Random Access Menory)) having a wite-inhibit hole; FIG 2

h t he st t Ll f.. | DV | Gs. 3A and 3B show t he dat
St 7 et ure oPPVRENECNTHAR AR oenne; B2t B fecorgoRomaaIIY AR WElS Fi Gs.
4A and 4B Spygmfﬁﬁn%oﬁ bf tRE hrits lih KBt Hdle Qﬁdibb@ﬁ% WitePploYettiiM for

storing wi rotection information, according to the present invention;
FI Gs. 5A anétale terhmwthatrafrpreventingithe vwaitinghef thet newtdataten thefrecordimvA of a
DVD- RAM fob?ﬁscihglﬁi ng wite protection information, according to 2s the

presentl?nv FIG 6 is a flowhart illustrating a wite protection
met hod according to a preferred enbodi nrent of the present invention; FIG 7
iIs a flowhart illustrating a nethod of updating wite protection

i nf or mat i on PAgiesakly ner WritehrofeetionmethrbRirthek.comprises informing a user if
the write protection states of the write protection information and the write

inhibit hole do not match.
15
Preferably, the write protection method further comprises determining
whether the write protection information is set to a write protection state;
determining whether the write protection information is set for a hard write
protection state indicating that the write protection state can not be restored
20 to a rewritable state, if the write protection information is set to the write
protection state; preventing writing of the new data on the entire recording
medium if the write protection information is set for the hard write protection
and preventing writing of the new data only in the user data area if the write
protection information is not set for the hard write protection: and enabling
25  writing of the new data on any location of the recording medium if the write

protection information is not set to the write protection state.

Preferably, the write protection information is stored in a disc certification fiag
and a group certification flag of the recording medium, the method further
30 comprising:




13 FIG 8 shows the structure of the disc identification zone for storing
the wite protection information according to the present invention; FIG 9
shows the data structure of the wite protection information stored in the
disc identification zone of FIG 8; s FIG 10 shows the structure of a disc
satisfying general DVD-R and DVD-RWspecifications; FIG 11 shows the
structure of the Lead-in area showmnm in FIG 10; FIG 12 shows the structure
of the control data zone shown in FIG 11; to FIG 13 shows the contents of
the RVD (Recordi ng Managenent data) field of an RVA (Recor di ng Managenent
Area) according to the DVDR and DVD- RWspecifications; FIG 14 shows the

cont ent s of ARSI ABEINTYR Bl Ikl P dcSodfarih Shovs

the contents
i nf or mat i onflagdssel toga woite protpcticrestate;nvent i on; and FI G 16 is a flowchart

illustratin te protection pethod accordin not her embgodi ment of
!theuprgaselnt %P%Hﬂ'lt"f‘swh?%ebﬁlﬁtm qtq—p@@e@mn—pqﬁol the QEGZSFWE agion .
Referrin . ggg:l@setlf or'RERI WhEe Wdté&adn”é\hEefndh%ltﬁlﬁotha?trﬁa\mlfé gﬂﬁe&ﬁﬁpr di ng

to the D specli |cat|on I's shown rence nuneral 1 represents a
wri t e-i nhi bistateotan amat her esfsdoredc to rairenitalde r sfateys #nthe avrile protectiorhol e

d d wh Ln FIG 1,
e e THPRENIRSLIE s EoRficHB BRI 4ASE TR st s, Mo B
open wite-inhibit hole 1 indicates that witing is prohibited. Thus, when

the wite-inhibit hole 1 is opened, in the corresponding DVD 30 RAM
recordi ng/ Peguantingiwiitingophihetney data en the entirganegording madimi ikther writeni t ed

wri tton tbn Brdekfidy SReHREH0N B B8 hiee FRR-AfR Bl Sooet B R kT "
shows the sprotettioreand p@e@brﬁtmganmﬁrrg:loﬁmtmew Het:ﬂs(ﬁ]yml’thé usecgathal yabiipn. The
disc is conprised of three parts, I d-in area, a user data area

and a Lead- 1R Wit Rr otreﬁﬂ@wfagﬁef&n Bf t%ﬁ@@l‘iﬂﬁ"f'%t@ﬁ flaghis natsetdanthe

classified hWatPwitd Eygté&%ﬂ g €a and an unwitable area. In particular,
the Lead-in area cohtarns a read-only zone in the innernost part, which is

an unwritable enbossed data zone having pits) and a rewitable data zone
15 determining whether the write protection information of the group certification
flag is set to the write protection state, and

enabling writing of the new data on any location of the recording medium if
the write protection information of the group certification flag is not set to the
20 write protection state and preventing writing of the new data in the write
protected group of the group certification flag if the write protection
information of the group certification flag is set to the write protection state.

The invention also discloses a write protection method for an optical disc
25 recording and/or reproducing apparatus which records and/or reproduces
data on/from a recording medium positioned in a case of a cartridge, wherein
the recording medium includes a user data area to store the data and write
protection information indicative of whether to prevent writing of new data on
the recording medium, and the case has a write inhibit hole for write

30 protection, the method comprising:




to following the read only zone, in which both recording and pl ayback are
possi bl e. Meanwhile, the Lead-out area and the user data area conprise only
the rewitable data zone. The read-only zone of the Lead-in area contains
i nformation about physical specifications of the disc. The rewitable data
zone of the Lead-in area and the Lead-out area contain four defect is
managenent areas DVA 1) DVA 2, DVMA 3 and DVA 4 in which information about
disc defects is witten, a disc test zone for use by a disc nanufacturer in
checking the status of the disc, a driv¥ test zone for testing recording
and reproduction operations in a recording/reproduci ng apparatus, a guard
track zone i ol | t.f] A 20 In
the. DvD. RavF SiNG S e 2 ser iKfts, B At SIS hidrRlbR T el

i denti fi cat dize recordirg end/oe reprodavingtappaeatusar e not yet clearly descri bed.
FI Gs. 3A and 3B show the data structure in the defect managenent 2s area
(DVA) described at pages PH 155 through PH 158 of the DVD RAM

speci ficati I ) t\Bri

Fruct urp. opeterRih WheLY heHo RrRElorbigelidh InfolRBuai i el fol &' Brte.
respecti vel protectian stase; definiti on structure (DDS) ar ea. 15 A total of
four defect managenent areas DVA 1, DVA 2, DVA 3 and DVA 4 are present in
the Lead-in area and the Lead-out area of a disc, wherein DVA 1 and DVA 2
exist in thgeﬁlﬂ@%bﬂmﬁé%oﬁéﬁﬁo%&m%ﬂgn [AHthe R¥biding MddigmlRadieonfiter €,
and identical information relating to disc s defects and initialization of
the di sc i speteetien istateach the exew \Wiitei prptection iinfermatien if the rmew | write n

in two 3 cabaneten BiomiglienS it e ithe mARB AR’ 4 0nC (0 hrevent the

probl em of data becom ng unusabl e due to disc defects. to In t he byte
position 3, i.e., BP3, of the disc definition structure (DD a disc

certificatidgter Fﬁ'yngsWBﬂt@@ﬁ the, navswrite, Prgtﬁﬁ*'éﬁe'ﬁformﬁ'ﬁnt 'ﬁeSQil foca W"'te
tifi t t
cert {1 cat) B heth SOBSe et IPLORRTe pIUGHHT IAOTAGVY PR RSP

whet her thetheswdtesprotectmstafe ed by a user, and a "Di sc manuf acturer
certification" flag indicating whether the corresponding disc is certified
by a di 4¢ manufacturer, and flag information witten in the byte position
BP3 is infoy Eﬁrh@ﬁin@%théhﬂﬁeﬁﬂhté Bralédtion AforMation dtBrddén ié Pedttding ons 16
to 39, BP16~BP39, each byte has a p certification flag as shownin FIG
3B in an i deedieal iscsst |tgua dﬁarénW"%thT@SQC@Oﬂo%fﬁtQ dmw&mgsimghe.awte

initializat bLe

defined in Pﬁ@eb@ﬁ?%ﬁgci P|8{(’:lﬁabt| oR t\ggér%{sﬁgnglmgwﬁ%ﬁe stage a h é‘é’ﬁﬂp
certificati protétthan Mafsriatiorrsteresison i théoreatding raedlunﬂus&bt ng thieehard
initialization state of the corresponding group and a "User certification”
flag i nd® caPTHigCpeeid®: antk disc is certified by a user. Here, the group
refers to specific recordable areas of the disc. FIGs. 4A and 4B are

exanpl es of the data structures of a disc 30 certification flag and a group
certificati ohahgiag tbé wiite protectidafinfiormation stared taur the resotding Dm)iumrma of

t he def ect rre hat ,stores wite protecti [ mation
accor di ng. t 8 FvIABl AT L% Wale ProrShi” hutmaerlls hocierte ke Gt
certificati wmté Eﬂﬂeéi’m\/étaité\ dridGnfdbing Ehe Osey theetHY WHRCHioRCtionstatedft | on i's
stored in bits b4 and b3 of a reserved disc certification flag "Reserved"

in cont 2ast the write rratectionr infarmationr camnotdbe deleased fif dhe iviter pratectionwn i n
FIG 3A anfhfbﬁng%d @%t%tﬁé’b&@)"‘%ﬂte%l%‘fe 'ts‘?at%mt ection to b4, b3 = 00b:
S no

10b: Disc i e prote Mt e protected Entire disc shall
not be witten to except for drive test area, and DVA area

The invention also discloses a write protection method for an optical disc
recording and/or reproducing apparatus, wherein data recorded on a
30 recordable and/or reproducible recording medium including a Lead-in area, a




Disc is wite protected Entire disc shall not be witten to These bits
shall not beé nodified to other values Reserved 11 b: is OGhers: 20 In the
same nmanner, the data structure of the group certification flag shown in
FIG 4B stores "G oup wite protection” information in bits b4 and b3 of a
reserved group certification flag "Reserved”, in contrast to the data
structure of the group certification flag shown in FIG 3B, and is defined
as follows. 2s Goup wite protection b4, b3 = 00b: 1 Cb: 30 O hers: Goup
is not wite protected Group is wite ptotected. User data shall not be
witten to Laad-outogkeaRe8adv@d Userhareaatpsetested frenblowaptedaauenditistg t he

cer i f1cat i Bharasio be88d WBiER eqtRGafly Sl B brilisia iBorhafolids,
Fl agGr oup CiHe ettt tomphisiagSt at@@é@%ﬂb&@ﬁo% Hdundaptipt sterédNRAROG ven

group is wite protectedl0Don't CareSoft wite protected on entire
di scllHard @roteetign oinfermation,, data; feorai dke | regardableo\andran| eeproddeible writ e

pr ot ectigan F@%ﬂg&ipbhﬁédimia%dpmt ection ~o can be released) that is, that

the wite protectFon stat'e can be changed to a rewitable state by setting
the corresponding bit b4 to "0". Also, hard wite protection neans that

wite protection.,i.s applied to the ad-qut are
P determining wq'ﬁather the recorda ?e ang}ér repro%

as, wel |
uci%le recording medium is
set to a write protection state or a non-write protection state based upon
whether the at least two redundantly stored write protection information data

10 match.

Advantageously, when the recordable and/or reproducible recording medium
is set to a write protection state if the at least two redundantly stored write
protection information data match, additional write protection information

15 data is not read to verify the write protection state determination.

Preferably. the recordable and/or reproducible recording medium meets a
DVD specification.

20 The invention also discloses a write protection method for an optical disc
recording and/or reproducing apparatus, wherein data recorded on a
recordable and/or reproducible recording medium including a Lead-in area, a
Lead-out area and a user area protected from unwanted overwriting or
erasing based upon redundantly stored write protection information data, the

25 method comprising: reading at least two redundantly stored write protection
information date from the recordable and/or reproducible recording medium;

and




as to the Lead-in area, so that the wite protection state can not be
restored to'the rewitable state. is In the hard wite protection for the
group, meking a part of the disc hard wite-protected does not provide
advantages to a user in use, rather than in a technical aspect, and
particularly there is a problem of processing in the correspondi ng group
when the entire disc is reinitialized. Thus, it is 20 unfavourable to set
the hard wite protection for the group. 18 As shown in the data

structure of FIGS. 4A and 4B, the writelzprotection i nformation of the disc
is witten feterminiag swhetber thei rcosdakler @ng/qrppsyreprodusblelef e fecardinggenent

area (DWA), | [scal Lt e, L e O ' ' ' fQur
i mes to. 1 hIeaiun e a ok frifs BEEklan stlerRERd Shohwhblierdie &
i nf or mat i onleast tthe deduimdantiy nstoned dvritéh protecticr énformatiohadatas represent
protected is inserted for use into a case, the wite-inhibit hole of which
isin arewkl™Eble state, or if a bare disc that is not wite protected is
inserteds;into a case, the wite-inhibit hole of to whichis inawite
protection state, the wite inhibition information stored on the disc
cannot mat cRrefesably dhe retordablevandéon réprbducibiel eeanrdingemedliim meetua@h a
case, if ei by[% one.oft.the disc or the case is wite protected, it is

pr ef er abl e ﬁ@??ﬁ"éa - be suitable for the wite protection state. This
is is because in the user's position it is preferable that the content of
data is checked again without overwiting rather than the inportant data

bei ng damagBRIER QRIFEIQINIQF AIE PRAWINGSand 5B are further exanpl es of

t he datiostructures of the 20 disc certification flag and the group
certificCation flag, respectively, of the disc
The above objects and advantages of the present invention will become

more apparent by describing in detail preferred embodiments thereof with
reference to the attached drawings in which:

15 FIG. 1 is a perspective view of a cartridge for a DVD-RAM (Digital

Versatile Disc Random Access Memory), having a write-inhibit hole;

FIG. 2 shows the structure of a general DVD-RAM,;

FIGs. 3A and 3B show the data structure of a defect management
area (DMA) of a general DVD-RAM,;

20 FIGs. 4A and 4B show examples of the data structure of the DMA of a
DVD-RAM, for storing write protection information, according to the present
invention;

FIGs. 5A and 5B show further examples of the data structure of the
DMA of a DVD-RAM, for storing write protection information, according to

25 the present invention;

FIG. 6 is a flowchart illustrating a write protection method according to
a preferred embodiment of the present invention;
FIG. 7 is a flowchart illustrating a method of updating write protection

information according to the present invention;




definition structure (DDS) area of the defect managenent area (DMA) that
stores the wite protection informati on according to the present invention.
in the case where the wite protection information is in the disc 2s
certification flag showmn in FIG 5A, only one bit b4 can be used regardl ess
of whether the wite protection information is for the hard wite
protection or for the soft wite protection, which is defined as follows.
Disc wite protection 30 19 b4 = b D|sc is not wite protected 1 b:
Disc is wite protected Entire disc shald not be wjtten to except for

drive test area, F¥adScamows the §tmﬁ@r§eru;§hQ dige identificationzong fer sloring can
store the V"fﬂqtf/nfér Brtog tlo‘?‘n"'inl'd“rl |3ﬁt4 ngorfégéﬁé:sgagl:nggltl% whi ch i s

defined as oupg is not wite
protected 1 b: GFtBpYi shcvws ummaamtmwsef thavrite haroteation informiatidnen to

{1'ag and t hetosed Ininetios WEnRoaton.&ond of EL@i3n 11 ag are used.  Hovever . |
corti ficati on 11 e Amshonf e SRl of S} cRBMIRTGEhERI DV 14 o
t he group cBMD-RWapegifichtians; that is, "Goup vvr| te pr otection" flag, may
not be used. Thi lcflé.sﬁf I\g\%/ts'the s{ruc{ﬁre oﬂ:ne Ceddhin area sﬁ/own in FIG. 10;
FIG. 12 shows the structure of the control data zone shown in FIG.
11;
10 FIG. 13 shows the contents of the RMD (Recording Management
data) field of an RMA (Recording Management Area) according to the DVD-
R and DVD-RW specifications;
FIG. 14 shows the contents of the conventional RMD field 0 shown in
FIG.13;
15 FIG. 15 shows the contents of the RMD field O for storing the write
protection information according to the present invention; and
FIG. 16 is a flowchart illustrating a write protection method according

to another embodiment of the present invention.
20 DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to FIG. 1, where the write-inhibit hole of a cartridge

according to the DVD-RAM specification is shown, reference numeral 1
represents a write-inhibit hole and a reference numeral 2 represents a

25 sensor hole used to determine whether a disc has been taken out of a case.

In FIG. 1, the closed write-inhibit hole 1 indicates that writing is
allowed, and an open write-inhibit hole 1 indicates that writing is prohibited.
Thus, when the write-inhibit hole 1 is opened, in the corresponding DVD-

30  RAM recording/ reproducing apparatus, writing of data to a disc is prohibited




specific group is not wite protected, and in this case the bit b4 of the
group certification flag is "Reserved" as in the conventional
specifications. 2s The present invention can be applied to a case without a
wite-inhibit hole, and information on the disc can be efficiently
protected in this case using the wite protection information stored on the
disc. FIG 6 is a flowhart illustrating a wite-protection nethod
according to 30 a preferred enbodi nent of the present invention. First, it

i s checked whether 20 a disc is instalded in a case (step S101), and if
the disc i severif:a wete commandigdeputfremsthe e autsidee api ithat ninfeiniation e of

cllosed, 11 - MERERFRule"SP oot Helproldits Wi M RpsR i fiobien (he o
wite-inhibit hole is open, it neans that the s cartridge is wite

protected. If it is determned in step S101 that the disc is not installed |
in the case, or &l®er? shewst tee sBuciurR ofr 2t dise rAfoerdingotoe thes RMBIRAM i n '

step S102, kle:nro tiap £ h ' |.StCheck tep 03) . Thati,
s uri vo i SPEEEAIH o P 4S8 if Rhesel6 86 malts TRCF SR FRg i f e
group certi pbfeadatararbbeemfcha ﬁ.eag_ernk@iea,l 1:11 the aﬁpbetoiﬁumd}iadnﬁwm,_thée{ism;] I Le
protection informgtiq the disc matches the state of the wite-jnhibit
hol e of t heCBAS eratied A reniiabipeEren andah RN 1abIS ALRa I BAEHIES: mat i on
is witten gl 1?1@&1 | j TR S&hlch i , It
Is determ nie}gé \%\/ﬁg(tj ﬁﬁergFet e \}/?P?ed\%éréc?tegglﬂygﬁbflpggégqrfgtrwyggf)g@’ @g'r% l?%?{;t I on
flag is set unwrifablerémbogsest cata meneshavieg (pitss parsl Gb rewritaide wiada, zaneuser i s 1
i nformed of _that t wite otection i.nformation of the disc.does not |
mac cn e s{ellling rorees B pfife, il ot @telind hd piapeekiel 11
the wite ppak§ibld. OMddrthirf thée edidssutCarelal Ahd ahé Uset |dRta iaFes Vondsrise Write
protection state in the step S105, or if one of either the disc or the case
i ndi cat es t RBlYwithe deprritablet data zene.c Theerrachelyhzene 1ofi the Weaddnpamaect i on
2s states o ' t o [ St R O
checked mhe?ﬂé&%%@@]@%ns%eﬁ%ﬁ gsg,gl, Tghga)tér'::é"'T('\i\’e/I;rtll%E1 & °3rt llc\)%]gé:st%l‘ gﬁaeségngtgb Step
S107). If tidata zone of the Lead-in area and the Lead-out area contain four defect

15 management areas DMA 1, DMA 2, DMA 3 and DMA 4 in which information
about disc defects is written, a disc test zone for use by a disc manufacturer

in checking the status of the disc, a drive test zone for testing recording and
reproduction operations in a recording/reproducing apparatus, a guard track
zone for connecting each zone, and a disc identification zone.
20
In the DVD-RAM specification version 1.0, the purpose in use of the
disc identification zone and the content thereof are not yet clearly described.

FIGs. 3A and 3B show the data structure in the defect management

25 area (DMA) described at pages PH-155 through PH-158 of the DVD-RAM

specification, particularly, and in particular, they show the data structure of a

disc certification flag and a group certification flag respectively, in a disc
definition structure (DDS) area.




disc is set to the "hard wite protection" state, data witing to the
entire disc including the Lead-in area and the Lead-out area other than the
user data area is prohibited (step S108). Qtherwi se, data witing in the
user data area 21 other than the drive test area and the defect
managenent area (DVA) is prohibited (step S109). If it is determned in the
step S105 that the wite protection flag of the s disc certification flag
is not set to the "witing protection” state, it is checked whether the
wite protection flag of the group certification flag is_set to the "wite
protection': stafe (®tdp Sfi1ofourn i defectmaragaraeri-afaas PMAy 1ofOMAe2gr oup

certificati I | t "W ro I on' { L I n
the corres p?yi r?gg?;dr dbl}[ﬁ)ﬁi4s£%r @Tﬁsgﬂ fggth slféea?z@ﬁ%a. aﬁmh?r ngsde-?)hgg[%?&f iting
is to all owaddist) whereireDMA dbired BMA 2 tistoinFhé Deadlihearsaidngd DMA 8cdndn
method illustrated in FIG 6 corresponds to the case of using the disc

certificati OMAhgxisbin thelegdiad afaagangd iidenticabinfermatien relgting éodise FI G
4A, dth i drcatk i f ; ia ard '

Cortif1cht | QTS o inilAiRhoR be hBEE RBARd inpadbarts. EfingrEudh>C
are used, t identicabmnf@hiationic @ifetent ldread, ric. cith twa areasf BMAndand DMA2 6 are

t t . the di tification flag i the "wrjt
o pertor oD e e UL Gl 905 S S e
prohi bi ted bPeé,ti§%|oﬁéQ_8-pr89er'r_t'tﬁe pfoben?of H%B@é&mﬂn?' iHusald ?9e@o'&’§ch°d of

setting a rewmitable disc to the wite protection state or of changing the
write protedefents.state of the disc to a rewitable state. A nmethod of
updating the wite protection information will now be described with
referenc® to the flowchart of FIG 7. 2s In FIG 7, when a disc or a

cartridge is inseitieslbytel gogitiére801.8], BF 3, T thel diddefaitich 8trusturd (BD@)i t e
protection information is checked (step, S201 Then, it is detern ned

( on I . )i &

whet her t he angisce cpRiicatien ding @SosRaWNOM FAS- b¥dnsi RRsenbyapd uther dist ep
S202) and “%gﬂmgﬁ%ﬁ‘” 'fiaﬁ pé&%ﬁﬁééson"lﬁo bRIGRSERL ifBrhstidd Pididating etreser) 1t
I s determ ne ether 1TAformati on set by

initialization state of the disc, a "User certification" flag indicating whether the

15 disc is certified by a user, and a "Disc manufacturer certification" flag
indicating whether the corresponding disc is certified by a disc manufacturer,
and flag information written in the byte position BP3 is information about the

entire disc.

20 Also, in the byte positions 16 to 39, BP16~BP39, each byte has a
group certification flag as shown in FIG. 3B in an identical configuration. The
byte positions BP16~BP39 have initialization information about 24
recordable areas, i.e., a group, defined in the DVD-RAM specification
version 1.0. That is, each group certification flag has 'in Process" information

25 indicating the initialization state of the corresponding group and a "User
certification” flag indicating whether the disc is certified by a user. Here, the
group refers to specific recordable areas of the disc.

FIGs. 4A and 4B are examples of the data structures of a disc
30 certification flag and a group certification flag of the disc definition structure




22 the user is for wite protection (step S203). If the information set by
the useér is wite protection information, the corresponding wite
protection flag of the disc is set to the wite protection state (step
S204). s When the information set by the user is not wite protection
information in step S203, it is determ ned whether the information set by
the user is wite protection release information (step S205). If the
information set by the user is the wite protection release information, it
is determned whether the current disc i1 in a hard wite protection state
(step S206) (OPB)t heared cuft enthali sdefect; imamzgement afea @NMAbthat steresst at e,

the user is,j Of . i I t. | e ep
so07) - 11 5 Wit RTEEHER iifdinatn GEoBifhEF 4 AN inWhticR, PP 6 HAHED |
write protestructuret af ¢het Hizccaertificptionli flag vshdvwen pinotRIGL | 4A, f'Digc olritehe di sc
is set to the rewitable state (stg) 5208@ IS Als%)étv\,hen the settjng of
the wite pPERIBEHOD, Ifprraation ds cstoredyiing biks B4 and, bt 8813 JgsBvathd&iss sc i s

conpl et efji egaafﬁcgﬁon Ry ?Réébﬁé@“’,"insg&?tﬁtnég?%phé%g'ﬁﬂbﬁfré f i didie disc |

is insta In a case, it 1s determne that the state of the
wri t e-i nhi bicertlichtiomflag ishowasp FiGt 8Acand e definedapfatosest i on i nf or mati on
stored in the disc. If the state of the wite-inhibit hole 20 of the case
does not match the state of the disc, the user is informed of such

di fference (steppidtite priledtipn the procedure is conpleted. The method of
updating the wite-protection information, illustrated in FIG 7, can be
performed when a bare disc is inserted or a disc in a case is 2s inserted,
and can _pe performed af,t ek _the it eq ect.i on i ol l ed using the
wite ptlgt ection inf o?#aﬁ?o'n as\qoh u@#‘g[se@&v\ﬁ}ﬁ 938%3@?‘%41% to FIG 6. In
the preferred enbodi mnent of the10bes®isc iswetet protectédie write protection

information of the disc is witten in the defect nanagenent area of 3o the
di sc. However, the disc identificati GhtiFgaiscshatinat be writterhto exeapti nst ead

23 of the defect managenent area of tf&edrﬂ]esl%stg QHECDMQ\%}FE“ cation zone

is present both in the |ead-in area and e Lead-dut area, lTke the defect
managenment area of the di sc. Thddb: whisé isgwiitdeprotexdéd i nf or mati on two or

nore tines to the disc identificatio .oneas Isglcqﬂ&}%gbin t[FuPe ead-in area and
s the Ldad-out area can ensure robustTiEE d5S SWILEN I def ect

managenent area of the disc. Since thpedieskitd 9l inot B hiydifie €o igthéyot
presently used for a specific purpose, there is an advantage that the disc

identification zone does not values
Others: Reserved

20 In the same manner, the data structure of the group certification flag shown
in FIG. 4B stores "Group write protection" information in bits b4 and b3 of a
reserved group certification flag "Reserved”, in contrast to the data structure
of the group certification flag shown in FIG. 3B, and is defined as follows.

25 Group write protection

b4, b3 = 00b: Group is not write protected
10b: Group is write protected. User data shall
not be written to this block
30 Others: Reserved




io conflict with the information witten in the defect nmanagenent area of

t he di sc.

In particular,
to only the DVD RAM
for optical
identification zone is not

it

recordi ng/ reprod

informati on of the defect
is difficult to maintain consistency between discs
since the disc
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identification zone can maintain is consistency with another disc
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An exanple of storing the wite

protection information using the disc iHentification zone will be described

with reference to FIGs. 8 and 9. 20 As shown in FIG 8,
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four flags gpgeMitten in only the disc identification zone of the Lead-in
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In the above Table 1, soft write protection means that write protection

can be released, that is, that the write protection state can be changed to a

rewritable state by setting the corresponding bit b4 to "0". Also, hard write

protection means that write protection is applied to the Lead-out area as well

as to the Lead-in area, so that the write protection state can not be restored

to the rewritable state.

In the hard write protection for the group, making a part of the disc

hard write-protected does not provide advantages to a user in use, rather

than in a technical aspect, and particularly there is a problem of processing

in the corresponding group when the entire disc is reinitialized. Thus, it is

unfavourable to set the hard write protection for the group.




2s abnormal operation such that no information can be witten to the disc
per manent |y by erroneously reading the corresponding flag. 2s Meanwhi | e,
when witing wite protection information in a plurality of |ocations,
there is a problemin that the tinme required for reading the correspondi ng
information gets longer. That is, the time required for a series s of
processes fromthe insertion of a disc, including reading various
information fromthe disc and recogni2|q9 the information required for the

control of the disc by a mjcrocontrolletd c e becone | onger. However, in
the case of updaf¥Srd "%‘/’\‘fé"\/\ﬁhﬁt ﬁrsUPéB{r?or?f %ﬂ@grmf‘f\or?“q 04%pe¥h§t|‘dﬂ Snly

for the “pdﬁfdta&ldé quBF Qﬁcﬂf%f tﬁ@ach éfis ﬁ?tﬁ o TRES Riﬂohssbt Feead
the witing of Severar hundreds |secons e barely worth
consi der at i (DDSY hlﬁ:*.he ‘dlefeot mgari\agqmerhtoanmd(DMAj carrd ideaticalonstel protectlon

consi deratipn of the, rohus ess of i.nf rmatio and or c rrect
capabi 11 1y THosatan s BtaR douiires P 1he Sans aiss; geGal rpusthess ot g,
errors age (pke pPoteBGH MdiHhatRin SIPtHERISY iBRR&%dRd flags are read and two
of them match each other, the wite protection state of the disc is set
wi t hout reading the remaining flags, thereby increasing the operating

speed. The wite ot ectLon net .suggaes Ve 1S imted, to only
the 20 DD rav YRR 3bBE gl 8 8 P bR S hSe A ot Mok in @
physical |y thee, Sth@ﬂNﬁl%—lﬁH&tmc%Voi%léh 1 irfb rewritdisie B¥AleS BEH 4 bafd A,
which will now be described. FIG 10 shows the structure of a disc

accor di ng_t thajdaenet) wikgppreteeted2is ingertedvisigeai saseatthe writetinbibii kele; of
roughly div (o) espe ng an
R (Reco @l n‘é‘& %na%%%gétggt'%ggéé t?‘%f\%té hoBr!ﬂ%E gﬁeﬁﬁ%ﬁé’rﬁs{o@% $ati on
area is di vtltbednscrvannat matcH PevetateCall thevaritednhibitéwle bbthecedsebr at i ng power,
and an RVA (Recordi ng Managenent Area) including general information
relating to recording, i.e., 30 information about the recording node of a
di sc, recording Q%;s:g I ia&g r nd t he
i nformation ar easﬁl§ gh Vi ”ffneltgeﬁ@nga P?\Qggrgegp{h at a%@cﬁﬂ&a@%ﬁga in

whi ch dat a itds pem‘erabi@lt@opgraiem@e mﬁab&a fordbe suite pretectiorstate. Adis sef i ned
yetlnthe VD- R an flctl as shown in EIG 11,
Uhe Loads | nPEPRUSE dhsFF dise 5 Bosilion df ' BReFerahihuiaft 4% GBRIEN o dReck o
speci fic puchesied agai vﬁﬂfddﬂeéi/erﬂ/rltlﬁéefatﬁ&etmdethéolhﬁ)drt‘dmn@@tb Being
pattern: 3T-6T-7T) used to control an equalizer for a radio frequency

si gnal in adamaged through eyIWEtBand buffer zones (contents: 00h) and io a
control data zone containing the contents shown in FIG 12. In FIG 12,
physical format information of the control data zone is about types and
versi ons of the §p@si SAcand &Bsaredfuathesi Qeampllasioﬁihetdatassﬁlmttilms ofathe, di sc
structure (single recordi ng densi ata is re Iocatlon
ond "t hezfi sBisptstaton g ool S diau oo bticaien B8 depdectimbat e Al p1 G
13 shows thﬁeﬁﬁlﬂbﬁ@tr&ftur@”(@% aRacer ﬂ\é‘ﬂefé%ﬁ%ﬁé’r’ﬁﬁ'#m&ﬁté‘ﬁeaf N Qﬁatt he RVA
according to the DVD-R and DVD RW speci fications he 20 RVA conprises a
RVA Lead- |nsmreatmmmrltﬁjpr@e@tmymfcgmat@s\madmgé¢ theg pwehwenM) and a
unique ID field, and RVD fields. As shown in FIG 13, one RVD field
consists of 16 sectors, in which the first sector is allocated as a

| i nking-1oss aregn tﬂeneasé whidrer the e ofrotétioni #foirmatidroni€dni theRiiacYi el d
0, Optimum Power Control (OPC) related information is stored in RVD field
1, 2s udér S&pdificatien ﬂageﬁhpwrm(frl@sﬂe@njy ore bitdydean he meedregaigiess aind {
bor der zone,j i BiEh fid f a .
DVD- R di sc a(?c%f(t)rcfnﬂi\{g3 oet@'g%cgéﬁﬁ flogigtl onsléo rq\t}grhgoﬁWEeg?otE?ﬁ f 'gordl ng !
Zone) infor ttaetsoﬁhwrlhebmsieot}pn avhichlisndefirtezhas fallossored in RVD fi eI d 4

through RVMD field 12 whenever the recording is performed, and RVD field 13
and RVD 30 field 14 are reserved.

Disc write protection

30




27 In the case of rewitable and erasable DVD-RWdi sc the specifications of
whi ch are not yet defined, Rzone information is stored in RVD field 4) and
RVD field 5 and RVMD field 12 are allocated to store defect s managenent &
certification related information taking reliability, certification before
the disc is used and managenent of defect in use into consideration. Al so,
RWD field 13 and RVD field 14 are reserved. FIG 14 shows the contents of
the general information of a disc stored ~o in the RVMD field 0 of FIG 13.
In FIG 14, byte positjons BPO and BP1 sWfores information about RMVD format
(recorded only with 0084 =nh)0bphyt Bissdsinot owrisPpratecteds i nf or mati on about the
di sc status, and byte positn i ved. The byte positions BP4

t hrough BP21 store unique d?@c Fggéﬁtllgwrgé%ht%%ti on that stores the

recording date and tinme of the dBhtireadist ShAPGot b@q}iﬁﬁerﬂ@égééptifﬂfﬁ'ﬁv&“ on
is copied over the byte positions BP22 through BP85, and the renaining byte

posi tions BP86 through BP2047 ari®staa aad DMArareai n t he DVD-R di sc t he
di sc statsus information stored in the byte position BP2 is defined as
follows. 20 (BP2) Disc status 00b: Indicates that disc is enpty 01 b:
I ndi cates that diBte geoumtestdtagashowndn MiGOSE sanmge fe A2k phoEasH s
that disc iqnf'opmiaﬂ@laerrent aII recg}r.&!#' node 03b: Indicates that disc Is
finalized where Therentis Ay ceeH SV'i"ghl'fS@Gf"?ﬁﬁ as fQllowss: Reserved 28 FIG
15 is an exanple of a table showing the state where the wite protection
information is stored on the disc adopting the DVD-R and DVD s RW
speci fications ac@@ruﬁiwgtetmotﬁwopresent i nvention using the general
i nformatjon of a disc stored in RVD field O of FIG 13. That is, by
defining the follow ng using the reserved byte position BP3 of RVWD field O,
information that the ddr+erfb:di Group ighot &riks pidteéed can be to transmtted
to a drive.

1b:  Group is write protected

User data shall not be written to this block

15 In this case, preferably bit b4 of the disc certification flag and the bit
b4 of the group certification flag are used. However, instead of using the bit

b4 of the disc certification flag or group certification flag, any "Reserved" bits
can be used.

20 Also, the bit b4 of the group certification flag, that is, "Group write
protection” flag, may not be used. This is effective in a disc in which only a
specific group is not write protected, and in this case the bit b4 of the group
certification flag is "Reserved" as in the conventional specifications.

25 The present invention can be applied to a case without a write-inhibit
hole, and information on the disc can be efficiently protected in this case
using the write protection information stored on the disc.

FIG. 6 is a flowchart illustrating a write-protection method according to
30  a preferred embodiment of the present invention. First, it is checked whether




(BP3) Disc wite protection flag 00b: Indicates that disc is not wite
protected is 01 b: Indicates that disc is wite protected (hard) 02b:

I ndicates that disc is wite protected (soft) 20 Entire disc shall not be
witten to except for PCA etc. In the wite protection information
according to the present invention, 00b indicates that the disc is not
wite protected, 01 b indicates that the entire disc is wite protected
(hard wite protection), and 02b indicates that 2s the entire di sc except
for a part of the disc é;ﬁ , the PCA) & wite protected (soft wite
protection) @ pisct ife instaliechiin eabeasemisiep S0 and- ipith @liaq isninstaltadrin i on

orot oct od. Fikeose: T eterpf fug S TR bas W Shebleed dstep 1 e

previ ous datsaogeTheaeis, Wrﬁﬂwwnse-mmbut Role |sa:|<bmt mﬂneans ith@rwmﬁ@ﬁ i on
can 30 be set for only the witten data corresponding taq RVD. For

exanpl e, evéﬁw"?hWUEj-hpWWt@ prheathe writafrfibé folmis epen. dt Bl?ainﬁ thﬁtethﬁyt e
posi ti ong Bpéam'%ig%/n% Whed g"’?%%‘gﬁ'e wite protection information on a bare

di sc can be wi usin ead-in area and the Lead-out area shown in s
FIG 10 in addition to the RVD area. Al so, the byte position BP2 of RIVD

field O stores th statu i nfor at write, tecti
i nformation can et é? dfeéﬁrm'ﬁe HB WP?&@%%&‘%B@C& leng ciﬁ e HE write
protection bQEé’rBPEftQPtH@@f&?é cﬁ%HRﬂﬁ’tbﬁﬁhibﬂ M]? lQQﬂ‘\%cké’d‘M istgPldVA R in

consi deration of the consistency with y, Wite protection
i nf or mat i onwnla pmtemlldmcﬁa@cbftﬁ\eodm fs checked |(811ept S&OB)rea'ﬁBatt e write i ng on

t he defi ned L ou t hat nal i zation
o complibt eBTsRaoh oS wENBVES RS HarfticEfion i abil e Storhi SerthRRIdrE 2 e
that there g rme\(ghb&@d)rot ection. 15 Also, as in the defect managerrent
area DVA 1 2, DVA 3 and DVA 4 of the DVD-RAM the sane content is
recorded nulti ple times to cope with errors, thereby ensuring robustness.

[n e DVD- R R \ouchef AR GRSt FBWHEpRYe IR ORI oPind MM and

provi ding the 20 one grou sane content.
matches the state of the wnte—mhlblt hole of the case (step S104). That is,

15 when write protection information is written on the disc and the write-inhibit
hole of the case is open, it is determined whether the write protection flag of
the disc certification flag is set to a "write protection" state (step S105).
Otherwise, a user is informed of that the write protection information of the
disc does not match the state of the write-inhibit hole of the case (step

20 S106).

If the write protection flag of the disc certification flag is set as a write
protection state in the step S105, or if one of either the disc or the case
indicates the write protection state even though both the write-protection

25 states of the disc and the case do not match in the step S106, it is checked
whether the disc is set to a "hard write protection" state (step S107). If the
disc is set to the "hard write protection" state, data writing to the entire disc
including the Lead-in area and the Lead-out area other than the user data
area is prohibited (step S108). Otherwise, data writing in the user data area




A disc nust include format information informng whether the current disc
is a DV/DR or a DVD-RW such that a DVD-R disc and a DVD-RWdisc is
conpatible in the same drive. As shown in FIG 15, the RVD format can 2s be
defined using the byte positions BPO and BP1 of RVD field O as follows. (BP
0,1) RVDformat 0001 h for R 30 0002h for RW30 0003h for R/ RWconpatible
node s FIG 16 is a flowhart illustrating a wite protection nethod
according to another enbodinent of the present invention, in consideration
of application extension to a DVD-RWco tained in a case. First

det er mi ned @hartean sheidgve testiaiga anddhe Wefedtamanageaentsarea) (DW\)I iS t he

di sc !s | ns idﬂd&?ec% @t%%é)%? thga state of a yvrl te- | ph! bit hol e of the
P

case i s che That is, if the wite-inhibit hole is cl osed,
it means that cartridge is not wite protected and if the wite-inhibit

hole is open, it means that the cartri Sslg Is wite protected. is Wien the
disc is not inst# it Bdetgrmineddindbeister B54hat theqyri otectionsflag ef the t he

write-inhi big c@e%(rﬁ%é?“t hﬂ‘&dé?g?ﬁse?}]tgﬂhé?"%tun%tﬁowc'u&ﬁ" Blatd Eiﬁéf Pﬁeéﬂé%g of

the disc'is cC rotecti’on Wt hin
RVD field 0wt&ttmé1e’¢\lee\drlte2pro'feetmn flagiof thetgroup reedtifidatioh dtag Isesetr ict the

ole of tne tHELPRtaRrSosials <he8 S D) [Fihe Wi niieasn tadel s Grok |

i nfor mati onchifitatidn AP (et @ C "RAE PistettibheistdtbDiviritity datd hhfhe,case s
opened, it is determned that the wite protection fla ag isina"wit

prot ection' cgtraspomd;ngpgreepa'; prohivdedi (step S14 1)s Dtheswise, idata wringois t hat
t he vvrlt pr.ot ec 0 o) sc does not match the state of
the wi 0. PRibESH iRt FlyfHedRe %’gégg'ﬁi’kgb%mes) .

The write protection method illustrated in FIG. 6 corresponds to the
case of using the disc certification flag containing the hard write protection
flag shown in FIG. 4A, and the group certification flag shown in FIG. 4B.

15 When the disc certification flag of FIG. 5A and the group certification flag of
FIG. 5B are used, the steps S107 and S108 illustrated with reference to FIG.
6 are not performed. When the disc certification flag is set to the "write
protection” state in the step S105, writing data in the user data area is
prohibited in step S109.

20
FIG. 7 is a flowchart illustrating a method of setting a rewritable disc
to the write protection state or of changing the write protection state of the
disc to a rewritable state. A method of updating the write protection
information will now be described with reference to the flowchart of FIG. 7.
25

In FIG. 7, when a disc or a cartridge is inserted into a
recording/reproducing apparatus, the write protection information is checked
(step S201). Then, it is determined whether the write protection information
has been input by a user (step S202) and when the write protection

30 information is input by the user, it is determined whether information set by




If the wite protection flag of the disc is set to the "wite protection”
state in step S305, or after the step 306, that is, if either the disc or
the case 30 is in a "wite protection” state even though the wite
protection information of 31 the disc does not match the state of the
wite-inhibit hole of the case, it is determ ned whether the disc is set to
the "hard wite protection” state (step S307), if the disc is in the "hard
wite protection” state, the entire disc including the user data area is
wite prohibited (step S308). Otherwise??2only s the user data area is wite
protected (Hheysesi®for write;protaction (stegp 58@% i If theydnfarmation satdt theh f1 ag
Is not int A 00" : t | | Lig- ed
(step sa10) LSPr Wi ol ffbmaligh nel tfrdsedfalry Wite Mckéction Mg ot
present to thwdistiioset © the writeqproteation fsyatedstebeSIDA). speci fi cations, e.g.,
DVD- RAM DVDR and DVD-RW data of a bare disc that is not contained in a
case can be efficiently protected. Al so, when either the case or the disc
isintheg wite (oF ) t } t4RO dat a it SO N kY nd t he
user s ol loned Toechienfiion 86t 26y, B usbr OB ok ButEnpREArE T, |

t he dat a r eadonnatiomin stepi 8208, stiscdetebwinedovkethed thef infarneatidnysétrmnthenwant ed
overwiting or_erasing. What is clajned,.is:, 32 wite protection
method 1o HRSHR ML Fipteeton colpash dRaRmAlP (EfERo§AEPhg Ml MR TRA e ei 1
data recor dggt 8 tAe" & "i8 2Rk SwrBAS Ot ctionCRIENEC N PnAtRIFO idisNdetepdingd
including a Lead-in area, a Lead-out area and a user data area is protected

f r om unwant wdedhesrtheiauriegt discds &3 arhgprd wride psotestion state i(stend$206)) 1Ethecki ng

or ont b 08 ngcurERt H§eds T e Rakd Bhfe pilsttn SEiE MRS BB r el ¢ e
protection iwtit@pretelction cannot be released (step S207). If it is determined in step
S206 that the disc is not in the hard write protection state, the corresponding

write protection flag of the disc is set to the rewritable state (step S208).

15 Also, when the setting of the write protection or the release of the
write protection of the disc is completed, that is, the step S204, S207 or
S208 is completed, and the disc is installed in a case, it is determined in step
S209 that the state of the write-inhibit hole of the case matches the write
protection information stored in the disc. If the state of the write-inhibit hole

20 of the case does not match the state of the disc, the user is informed of such
difference (step S210), and then the procedure is completed.

The method of updating the write-protection information, iliustrated in

FIG. 7, can be performed when a bare disc is inserted or a disc in a case is

25 inserted, and can be performed after the write-protection is controlled using
the write protection information as illustrated with reference to FIG. 6.

In the preferred embodiment of the present invention, the write
protection information of the disc is written in the defect management area of
30 the disc. However, the disc identification zone of FIG. 2 can be used instead




2. The wite protection nmethod of claim1, further conprising: (c)
determi ning whether the wite protection information is hard ~s wite
protection information; and (d) prohibiting witing of data on the entire
recording nediumif the wite protection information is the hard wite
protection information, and otherwi se allowing the witing of the data in
only the user data area. 20 3. The wite protection nmethod of claiml,
further conprising: (c) determning vvhether the wite protection

wi t1ng of GhiaS eTeRb rasndger e@i'@?%'ﬂ'ﬁ% ARl o BBl o A par
of e ecolulbngs Rt tnd NEadih e 4icPHid PBadou 8BTS B dofbbe SOt

wite protect on|n ormation, Rer se al T own e'witing o
data in themaswgedw aneaaof me s, vvrTrtus pvrdtrgcidemvﬂca’etﬂiudnaﬁom thwonorl,

furth t f det her .th t
or ot oct i on TIATBrRAES th the ey Gentheaioelaies bRl Bn I LORINGERS BIIE, ar ca,

and (d) PrOfHé)'Ltéa'woﬁth%ré\é'éérf‘%ﬁ%furé'afo%ubfhésﬁea§p§ﬁbﬁ§g CagliRatid ddiBct/Ser
data area if the wite protection information is he specific area, and

ot herwi se amanagemeri@rea of thegdist. t he data in the entire user data area. 5
5. The wwite protection nethod of claiml1, further conprising: (c)
determ ni ng whether the recording nediumis installed in a case; (d) if the

recordi ng nmedi unGirced ﬂﬁldfsbﬂdemﬂfldahenm isaistqires@ntiyy usbe fhiea dpeifinse i s
set to a wite protection state; and (e) if the wite protection

i nf or mat i onPYPASRe thergoisdaR Aduamtage dhalctheqdise ideatitication zgneisleesnaet nat ch
}[he Wi e PEGRAEE Wit t?l%aﬁ'l?ormthﬁewﬁﬁéﬁ in! tﬂEoééﬂe Fﬂan%@%héﬁt érQS (9’ lHe)er ence. |

s 6. The wite pro ect I on lI'ai m5 er comprisrn
pr ohi bi ti ngdisee lwrpamongjaqfmtdwmadiahaofcthetdwea:tanmmaltmnraafdauelaltés tdnenvyri te

tect f ion of t di di ed in the_ st
Phe writo pi BVET BANE: fissfoulTe Toalotbie RErRBIENaY Qabeen cisaiprioptest (o
the wite pFéEd?Shgpfbp%éh rﬁolv%anw}ﬁ?ewéinb@ tﬁé%f&beﬁﬂfléﬁfdh%rfg |sC||1@E m1,

further conprisin awite protection state set in the
recordi ng rreeatmtﬁdstmgatmmﬁm ¢r theedise nidentifisationi aane agan (mpiniaitat i ng

it pho cEonSRenR MR ARG} i Sohbihd Mol eiupESRHHOBS Coor ding o the

wite protectlon i nformation set by a user. 8 The wite protection nethod
of claim?7, wherein the step (d) conprises: 30 (d 1 ) if the user sets the
write protectionAstexamplenefstorpgithe wiitet protection information using the disc

identification zone will be described with reference to FIGs. 8 and 9.

20 As shown in FIG. 8, in the structure of a disc identification zone that
stores write protection information for a bare disc, four flags for write
protection are concurrently written to the disc identification zone, and two or
more normal flags of the four flags are read. If the contents of the read flags
matches each other, it is regarded that the write protection is set for the disc.

25

For example, the four flags are written in only the disc identification
zone of the Lead-in area, and disc identification information of 1 block length
(=1 byte) is successively written four times in the four blocks from the start of
the disc identification zone of the Lead-in area, and all the first bytes of disc

30 identification information contain a write protection flag. The disc




34 protection information to the wite protection state, and if the user
sets the wite protection rel ease state, determ ning whether the recording
mediumis set to a hard wite protection state: and (d2) if the recording
mediumis set to the hard wite s protection state) informng the user that
rel easing of the wite protection is inpossible, and otherw se updating the
wite protection information to the wite protection release state. 9. The
wite protection nethod of claim7, further conprising: io (e) if the wite
protection information of the recordj ngZtredi um set by the user, and the
write protetdendficatien dnfgrmatian cfsd H@C%otleﬁ'ﬁhcﬁ, SUROANAGSY ashehowBr invf t he
difference.T%QI Ehe wite protection nmethod of claim1l, wherein the
wite-protectionis information is stored in at |east one of a Lead-in area
and a Lead-out area of the recording nmedium 11. The wite protection

met hod of claiml, wherein the wite protection information is stored in
disc identi iR Zon zones of at |east one of the Lead-in 20 area and the
Lead-out5area of the recording medium and the wite protection information
is stored in a plurality of physically separate |ocations of each of the at
| east one disc identification zone. 12. The wite protection nethod of
claim1, i =g ; =t oL a0 S GG Lenbl—at—] east

one of a defect manBfement ard
managenent [fareaof—tdretead-out—argg ot LaE: LECoTr { Ty ety 3513
wite protgction rret(?md of clgim 1\?"?'\}\%&6&#@#’& r ¢écor di ngH% umis a

recordabl ef and reproduci bl e rgcordi ngformatiom sati $fyi ng a DVD- RAM D- RW

or DVD-R shecification. s 14 _The wite protectio et had m

wherei n whtn t he 1t8@&787ng medi um i sResaved sati s{yi ng 3/67F¥tes DVD-R
speci f i cat Ferr—the—=mrrte=protectromr T orratrrorTs—storea—usrrg—reserved
bytes of an RVD (Recordi ng Managenent Data) field of a recording

information areaThe tiytediptbtechibs’ Ahg ORCtHeeCABE MENLAESNAM! infomadtRm of the
disc is distinct fromthe Lead-in aréa, io the Lead-out area and the user

data area. correspendg ta thepmast eignificandthib(MEB) aif dhenfisst ter @s ishamenin he

br ot ect 1o E1Ey Feriiied Hedtac fhiaiedy M FRslupie Ibl Gifirh hmbafadhet ©
perforned. tise entireharea tof disotiewriteprotadied exeeptiforothid dislc idieatificatiopy di ng

and/ or reproducin ppar at us. whi ch_records and/or reproduces data on/from a |
recordi ng méaN&A ergrneciest gone cAlse. when thgfiag valbe iy & mepns thakor di ng

medi um i ncl yolegnfrd!'3Ra BRURCARSRWRABIE Phie, 4 GNEIQY 918 dBRRLEHS On

The

follows.
15
WP =1b: Entire area of disc is write protected except for Drive
test zone and Disc identification zone.
= 0b: Entire area of disc is not write inhibited
20 The reason why only two normal flags are read from the four written

write protection flags is as follows. In the case where only one write
protection flag is written, an error can be generated in the area in which the
corresponding flag is written, so that the area cannot be used. Also, in the
case where only reading and not writing is allowed, there is a possibility of

25 abnormal operation such that no information can be written to the disc
permanently by erroneously reading the corresponding flag.




20 information indicative of whether to prevent witing of new data on the
recording nedium and the case has a wite inhibit hole for wite
protection, the nethod conprising: determ ning whether a wite protection
state of the wite protection information matches the wite protection
state of the wite inhibit hole; and 2s preventing witing of the new data
on the recording nediumif the wite protection information or the wite
inhibit hole indicates the wite protection state to be that of preventing
the witing of the new data on the reco#di ng medi um 36 17. The wite
protection nethod of claim16, further conprising: informng a user if the

wite protection,st of e W 0, ' i I.on he ite

i nhibit hol e do R@?M'@h.wier}iﬁm%g”@ﬁ ‘%@%‘#@’ e'gﬁrﬁﬁﬁ%t 'ﬁo%api\?'a@ﬂapﬁ 16)
further conpidaions; tiksreeigrianipigblehetimethat the Wimke ratjuiieric foroReadihgr ty i on i s
set to a wite protection state; determ ning whether the wite protection

i nf or mat i oncPyespending infofmationgetsdopget ethatgh, hedinae reqitad fofi@ sefigs t he
wite protecki Q. rastor t . ' i f
the wri 1o pob BacBbEes FaR 10k bRefudh 1ot s i, MudiR (g Safbls,
preventi ng wfotrmatiprofronhéhe@aliscland @ecoghizirnthe informatiah ngquiratl fon tHe t he

wite protection inforpation is set faor the hard wite protection and
preventi ng \ﬁPPVPIrRﬂBF %Febme\mﬁéﬁ%f%fmﬂ‘;ni%nth?gb%%?e Farea if the wite
is protection information is not set for the hard wite protection: and
enabling witing of the new data on any | ocation of the recording nmediumif
the wite protecHawevenf iv iteeicase of mpdating the write wrotectign dnfecmatianst at e.

20 LS. RS HhBhSteR S P B Al € BB el R bR otirhbfonisy oup
certificati patréRf) thé Vrithg Rerifi UHitsTBTeveralt RithdiBdd adliliseEd ity isaaraly Si ng:
worth consideration. Thus, writing is performed in four locations in
consideration of the robustness of information, and error correction capability
is taken into account during the recording. That is, if two errors are not
15 generated, or normally corrected flags are read and two of them match each
other, the write protection state of the disc is set without reading the
remaining flags, thereby increasing the operating speed.

The write protection method suggested above is not limited to only the
20 DVD-RAM, and can be applied to a disc that has specifications physically
the same as DVD-R/RW and similar to the DVD specifications, which will

now be described.

FIG. 10 shows the structure of a disc according to general DVD-R and

25 DVD-RW specifications. The disc is roughly divided into two parts with
respect to functionality, including an R (Recording)-information area and an
information area. The R-information area is divided into a PCA (Power
Calibration Area) for calibrating power, and an RMA (Recording
Management Area) including general information relating to recording, i.e.,

30 information about the recording mode of a disc, recording state, optimal




determ ning whether the wite protection information of the disc
certification flag is set to a wite protection state; zs determning
whether the wite protection information of the disc certification flag is
set for a hard wite protection state indicating that the wite protection
state can not be restored to a rewitabie state, if the wite protection
information of the disc certification flag is set to the wite protection
state: 30 preventing witing of the new data on the entire recordi ng nmedi um

if 37 the wite protection jinformatioffof the disc certification flag is
set for thePRWed Ggntiod a;ﬁ‘ldo't)@r@ﬁ @r‘?"&n@"ﬂr dbeinforpatipn @red ivdivided inte, aat a
only in the di sc
ceriificat L%%@lm%?léa;‘ %é()t rdftaB% %%%@é %”re'cptd?z{l Ohy%ugér 4df

det er m ni ng a\/\/rh.eattemutt hﬁea/vrthate igr mtedt—:-fmedl yétourtretheom\m R fandgrVpP-RW
certification flag.is set to the wite protection state, and enabling
witing of SRECHEININS a on any | ocation of the recording mediumif the
wite protection information of the group certification flag is not set to
the wite protection state and preventing witing of the new data in the io
wite protected dtesepasshowe igidGp 1dethe Leadin areaf ¢oxgpiises ae Initiak zone

tecti f f t h tif t t toth it
br ot ect i on 4¢ertentes 9B weigh i S BiRRsE o AT GENa R reTetana datle ' 1 ©
recording a&@her(chsrmacuippéwerapwmtm héd o tBARBHSN %ﬁdéﬁ’ierrfgpé%uﬁﬁs data
on/froma is recording nedium positioned in a case of cartridge, wherein

the recor d| fganenry signat inua dsive, firstand segond buﬂebzmeﬂ@ontﬁntata@ Yeand writ e

protectl i.n iting of new data
on the r Fﬁ%%éﬁﬁéwhﬁ%wﬁ%g{se%% %vrqurg @9 %thol e for wite
protecti on t he nethod conprising: 20 determ ning V\/net her a user inputs new
wite protection mf&gmatl on to optical .disc, recqording andl or reproducing

appar at us; deter Wiy T ephysical Hermatvinfprmoation &f dbei ean T%f@?ﬂﬁqr@n 1§ s set
for a wite jpnof e&hé?”aﬁﬁa% ssléﬁ'é tbﬁ&héhgg%ltﬁé’tl&?{s()t Ak kd ”fr%ﬂﬁhhpn on

the recordi ng nedrfimto wite protection state of the new wit
protection itransmissionratd, dise striotuvei (sengietumad:)t irecoridirfgo density rands datet to
t he vvrlte protecti

i nf or mat'f on r?gloge'tal?qq?%tgﬁ;f,\%npeﬁ}ﬁer n| n Lagé A e naZi\gp}Nlrsit hﬁregrot e t| on

protection icohfyatmilien i s not set to the wrlte protection state; 30
determ ning whether the wite protection information stored on the 38
recording mediumis set to a hard vvrlte protection state indicating that

the wite prot eCt|:'|é”1§,t§~.or ma{ﬁg Jb(?ttt ﬁM[ﬁgRégor%lrf Wa'nta gtr%n?t[)aattg)

the wite pI‘OteCtIOI’l |onsore recor rumis set to
t he hard pr diektdf the RMA accamiihg te then DMDR bnd\mvmfRqutmﬂoamonsnf'memtl on

ot ot et 2B VB FRTPERSE B HRNAS LEag ¢ 8N g 1@ YPRBCiEsmed 48 and
|t or et on Sanaats: DOR) ahd bl 1B 2HERME SoRleD S P A 18 e o
to t he hardomei RMDpfieldezanisists of 46sectors, in which the first sector is allocated as
a linking-loss area, general information of the disc is stored in RMD Yield O,
Optimum Power Control (OPC) related information is stored in RMD field 1,

25  user specific data (contents: 00h) is stored in RMD field 2, and border zone
information is stored in RMD field 3. Also, in the case of a DVD-R disc
according to the specifications of version 1.9, Rzone (Recording Zone)
information including recording items is stored in RMD field 4 through RMD
field 12 whenever the recording is performed, and RMD field 13 and RMD

30 field 14 are reserved.




io 21. Awite protection nmethod for an optical disc recording and/or

r epr oduci ng apparatus, wherein data recorded on a recordabl e and/or

repr oduci bl e recordi ng nmediumincluding a Lead-in area, a Lead-out area and
a user area protected fromunwanted overwiting or erasing based upon ~s
redundantly stored wite protection information data, the nethod

conprising: reading at |east two redundantly stored wite protection
information data fromthe recordabl e and/ or reproduci ble recordi ng nmedi um
and determ ni ng whet her the recordabl e 2hd/ or reproduci bl e recordi ng nedi um
is set to a wite protection state or a non-wite protection state 20 based

upon whet her theat a r Eidqﬂél to it i Ctd;:

i nformation dat alﬁatﬂlc‘:i %éié\l\%ﬁe?gﬁwﬁ elpr)gtngctér%%awn{gt hggﬁ:)?‘/gl teclfllén?ﬂr}e

wher ei n whespédtificatiors dhbihichaark oot iyep defined bRzone dnfollmationdidistoreédsirset to
a wite pro ion state 1f t s_at .l 1 r edyndant | t or ite
protection hiﬁ[érfﬁéq oﬁnﬁﬁ“ADﬁ‘éﬁ?,af&L&'\fﬁ'ﬁﬁ %r? @HB?%FgégiSZ?ﬁ ﬁi?de\F%mti on
data i s pot iceYi i i : i id 23.
The ur i (o pra e, e icafol relefed bR ARG A Fo Y T 2o S or

r epr oduci bl befaredheidisg isadtiednant: sanagement o defédt datiserinto casiderationwr i t e

protection th opt | . SCq fecordin nd/ or reproduci ng

appar at us, %@\4@&%@?5@‘3@5’ ﬂﬁ%a‘l{arc?orre&gf)\%é’éand/or repr oduci bl e
recording nmediumincluding a Lead-in area, a Lead-out area s and a user
area protected fromunwanted overwiti na\ or erasing based upon redundantly

stored write profdet ldshowsdhawontantsiaf e gerentinfiomationef 3 disg: steesti ng at

| east t r . Sit0 i tg, pnat i i | B‘% t he

recor dabrl e gﬁﬁ%m%fﬂ% u(()‘:i I%@'eﬁ%rdﬁn@gﬁeﬁuwggél@%&eﬁr m niearﬁg:jcr %Pét her

t he recor dabtarearnidfarmatienr aﬂomlb ' EIMD rfenmtii(g@dr@ed@'lyllrwim GO hY, byted I

non-wite protecti st at e based . upo ther the at st two.re antly

CCored wri | ROBRGDCL? SHTERTPHEANGH SaVGTEIPE SERVS T Pale ISR BIA | 1 o

protection t ngg clgd %&@ﬁ {gh i n :

repr oduci bl fagarrgcor |B'ng ﬁ*e%q% et scma g\‘/:g‘sstgem [ ?gzlalons?or.%p\gf\%ug .d}Ach. A A(.A

.A(_. A(r. A identiRenjnformatign that/tomes tha(reaptding date aad. tikoe af Ahe Alata a5

AT AL Alas i dols:, Aprelpif infomatidit fis Sopicd o8P the Kyte positions BP22
through BP85, and the remaining byte positions BP86 through BP2047 are
reserved. Here, in the DVD-R disc the disc status information stored in the

byte position BP2 is defined as follows.
20 (BP2) Disc status
00b: Indicates that disc is empty
01b: Indicates that disc is in Disc-at—onée recording mode
25

02b: Indicates that disc is in incremental recording mode

03b: Indicates that disc is finalized where incremental recording is
used
30




1| zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca) ca] ca]calca]caJca]calc
a] ca] cd] ca] ca] ca] ca] caU] cal] caU] ca] cTa! Ogk( N5r Y<"" $#u##

$V$$| wr mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! $$ KWL &Y && """ (U(($)Qq))

*e** x4+ P-2..://00Z1}xsnid_Z]]]ca]ca]ca] ca]ca]ca]ca]cal]ca]ca]ca]lca]lca]ca]c
a) ca] ca] ca] ca] ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Z1ulx1234445v5x555?
666. 7} 77 8s8889] 999:

<Z<<<<}xsnid_Z]] ca cal ca] ca] ca] c%’] ca] ca] ca] cal] ca] ca]ca]lca] ca]ca]calc
a] ca] ca] ca] ca] ca}DéS% }:@5]3 édca] ca] ca] cal <=0O=a===9>>>>>@3 @ ApAAASBBCDE2FBH
[T1Thl{I11/J\JJ}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! JJKUKvKKLLW.LL N M-MVIVNNNOT
OO>PPPXQQQRRTTW FjGsiAbds ar] ]examplﬂ ot pctapien shayving theg state afheae dhpcwtitea] ca) ca

ca] ca] ca] ca ca ca C cal Z bddd- d$
<o coept 11 PUUGHUTMATPIARIAT 5 3074 OB Prcape Aeoayoa the oubas R Bt caj ca
] ca] ca] ca] crigadsed me'uti%lsca&@o%h t@lal sﬂds@al Qﬁ\}&ﬂio?\ah% WM& addridrhl KUkkkG
| nf mmPnnn4o0000* ppqu g3rlr Orwr rri}xsnid Z ca] cal ca] caj ca] ca] cal ca] ca] c
a] ca] ca] ca] ivpuagtian et &Fcﬁi?l'@&i]lnd?M fdﬁi]iéﬁc] ﬁcapca] cajcajca]calcalcalrrr’
sgs~sssssttt: uuu! vkvvvwxx. y| yyz*zpzz{ {{{}xsnid_Z]]]ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
'{Q || 6}}}a~~~~$fThat is, by defining the following using the reserved byte position BP3
?X[ 1 w mhe” cal cal cal.cal cajcalcal cal caj ca] cal] ca] cal ca] cal] ca] ca] ca] ca]
ca] ca] cay| ca{gi\ﬂgaf]@ﬁ]%d]‘f%'j"@&])ﬂéhé fhey capept diggnisawiites Rretecter] eaf) ) ca] ca)

cajcalc é“ﬂa]o ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca
ca} ca} cg} cal r%ﬂ%ﬁ-@{ n ~q€\2 ?é rrLc"]Y] ] ]ca] ]ca] ]ca] ]ca] ]ca] ]ca] ]ca] ]ca] ]ca] ]ca] ]ca] ]ca] ]ca] ]c
a] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca! H' %2z25i | <}~(n
xsnid_Z]]]ca]ca cal cal ca a] ca] ca] ca] calca] cal ca]calca]calca]c
ll] ca] ca] ]c!a} ca} ca*%ghﬁ]s& %’&}R{Qi%‘gkﬂ%&/{ il LF’J }x]snl 11 Z} 11 ]ca] ]ca] ]ca] ]ca] ]ca] La
] ca] ca] ca] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca
JcaJcal "I-}S_Fw=-BFQ xsni d_Z] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj
ca] ca] ca] ca] ca] c8Pba] Usqnaatpaaf}vajainea]suaqtmteaqro cal Q OgDYV280 r U} xsnid_Z
]]1]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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LG 109% ()-& , LG 10% 109% % &T 10% & @
10% & (?9!()210%n m & %Pﬁ‘}%égsféwfbé‘mb g%w{q éxceP}? g ) . ¢ 10% & (§)

10% & () -, @10%&() yY'10% & ()-, T 10% & ()- A’>uV7L'y/m10%&() -
10\ & ()-f,)10% & ()-L$" 10%&()- | DL$" 10%(\X\&(2- l@10% & () - 1| @_l -
10% & () - | In the write protection information according to the present invention,

00b indicates that the disc is not write protected, 01 b indicates that the

entire disc is write protected (hard write protection), and 02b indicates that
25  the entire disc except for a part of the disc (e.g., the PCA) is write protected

(soft write protection). In the present embodiment, the write-protection

information indicates that the entire disc is write protected or is not write

protected. However, the RMD field of FIG. 13 is written connected to the

previous data whenever new data is written, so that the write-protection can
30 be set for only the written data corresponding to the RMD.
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disc can e written using the Lead -in area and the Lead-out area shown in
5 FIG. 10 in addition to the RMD area. Also, the byte position BP2 of RMD
field O stores the disc status information, so that write protection information

can be stored in the byte position BP2 of RMD.

Since the write protection information cannot be updated in the once-
10 writable DVD-R, in consideration of the consistency with the DVD family,
write protection information can be indicated through finalization that means
the writing on the defined Lead-in area and Lead-out area. That is, that the
finalization is completed indicates the DVD-R is write-protected. Otherwise,
it means that there is no write protection.
15
Also, as in the defect management area DMA 1, DMA 2, DMA 3 and
DMA 4 of the DVD-RAM, the same content is recorded multiple times to
cope with errors, thereby ensuring robustness. In the DVD-R/RW, such
robustness is ensured by grouping RMDs of the RMA and providing the
20 RMDs belonging to one group with the same content.

A disc must include format information informing whether the current
disc is a DVD-R or a DVD-RW, such that a DVD-R disc and a DVD-RW disc
is compatible in the same drive. As shown in FIG. 15, the RMD format can

25  be defined using the byte positions BPO and BP1 of RMD field 0 as follows.

(BP 0,1) RMD format

0001 hfor R
30
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109 & () -,  MLO0% §003h 3SORAVE. strhPdtible mode

5 FIG. 16 is a flowchart illustrating a write protection method according
to another embodiment of the present invention, in consideration of
application extension to a DVD-RW contained in a case.

First, it is determined whether a disc is installed in a case (step S301).
10 If the disc is installed in the case, the state of a write-inhibit hole of the case
is checked (step 302). That is, if the write-inhibit hole is closed, it means that
cartridge is not write protected, and if the write-inhibit hole is open, it means

that the cartridge is write protected.

15 When the disc is not installed in the case in step S301, or when the
state of the write-inhibit hole is checked in step S302, the write-protection
flag of the disc is checked (step S303). That is, a write protection flag within
RMD field 0 is checked.

20 Then, it is determined whether the write protection information of the
disc matches the state of the write-inhibit hole of the case (step S304). That
is, when the write protection information is written on the disc and the write-
inhibit hole of the case is opened, it is determined that the write protection
flag is in a "write protection" state (step S305). Otherwise, the user is

25 informed of that the write protection information of the disc does not match
the state of the write-inhibit hole of the case (step S306).

If the write protection flag of the disc is set to the "write protection”
state in step S305, or after the step 306, that is, if either the disc or the case
30 is in a "write protection" state even though the write protection information of
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determined whether the disc is set to the "hard write protection” state (step
8307). If the disc is in the "hard write protection" state, the entire disc
including the user data area is write prohibited (step S308). Otherwise, only

5 the user data area is write protected (step S309). Also, in the step S305 if
the write protection flag is not in the "write protection” state, the disc is not
write-protected (step S310).

In recordable and/or rewritable medium according to the present
10 invention, e.g., disc satisfying the DVD specifications, e.g., DVD-RAM, DVD-
R and DVD-RW, data of a bare disc that is not contained in a case can be
efficiently protected. Also, when either the case or the disc is in the write
protection state, the writing of data is prohibited and the user is allowed to
check the state of a disc or a cartridge. As a result, the data recorded in the

15 disc can be protected efficiently from unwanted overwriting or erasing.
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1. A write protection method for an optical disc recording and/or
reproducing apparatus, wherein data recorded on a recordable and/or
5 reproducible recording medium including a Lead-in area, a Lead-out area
and a user data area is protected from unwanted overwriting or erasing, the
method comprising:
(a) checking write protection information stored on the recording
medium; and
10 (b)  prohibiting writing of data on the recording medium according
to the write protection information.

2. The write protection method of claim 1, further comprising:
(¢) determining whether the write protection information is hard
15 write protection information; and
(d) prohibiting writing of data on the entire recording medium if the
write protection information is the hard write protection information, and
otherwise allowing the writing of the data in only the user data area.

20 3. The write protection method of claim 1, further comprising:
(c) determining whether the write protection information is soft
write protection information; and
(d)  prohibiting writing of data on the entire recording medium
except for a designated part of the recording medium if the write protection
25 information is the soft write protection information, and otherwise allowing

the writing of the data in the user data area.

4. The write protection method of claim 1, further comprising the steps
of:
30 (c) determining whether the write protection information is for a
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specific region of the user data area, and

(d) prohibiting the writing of data in the specific area of the user
data area if the write protection information is for the specific area, and

otherwise allowing the writing of the data in the entire user data area.

5. The write protection method of claim 1, further comprising:
(c) determining whether the recording medium is installed in a
case;
(d) if the recording medium is installed in the case, checking
10  whether the case is set to a write protection state; and
(e) if the write protection information of the recording medium
checked in the step (a) does not match the write protection state of the case,

informing a user of the difference.

15 6. The write protection method of claim 5, further comprising:
4] prohibiting the writing of the data on the recording medium if
the write protection information of the recording medium checked in the step
(a) or the write protection state of the case checked in the step (d) is set to
the write protection state.
20
7. The write protection method of claim 1, further comprising:
(c) checking a write protection state set in the recording medium
using the write protection information, and
(d) updating the write protection information stored in the recording
25 medium to the write protection state or a write protection release state
according to the write protection information set by a user.

8. The write protection method of claim 7, wherein the step (d)
comprises:
30 (d1) if the user sets the write protection state, updating the write
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protection information to the write protection state, and if the user sets
the write protection release state, determining whether the recording medium
is set to a hard write protection state: and
(d2) if the recording medium is set to the hard write
5  protection state, informing the user that releasing of the write protection is
impossible, and otherwise updating the write protection information to the

write protection release state.

9. The write protection method of claim 7, further comprising:

10 (e) if the write protection information of the recording medium, set
by the user, and the write protection state of the case do not match,
informing the user of the difference.

10. The write protection method of claim 1, wherein the write-protection
15 information is stored in at least one of a Lead-in area and a Lead-out area of
the recording medium.

11.  The write protection method of claim 1, wherein the write protection
information is stored in disc identification zones of at least one of the Lead-in

20 area and the Lead-out area of the recording medium, and the write
protection information is stored in a plurality of physically separate locations
of each of the at least one disc identification zone.

12. The write protection method of claim 1, wherein the write protection
25 information is stored in at least one of a defect management area of the
Lead-in area and the defect management area of the Lead-out area of the

recording medium.
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L9z10% & () medium is a disc satisfying DVD-RW or DVD-R specification, the write
protection information is stored using reserved bytes of an RMD (Recording
Management Data) field of a recording information area of the disc, wherein
the recording information area of the disc is distinct from the Lead-in area,
10 the Lead-out area and the user data area.

16.  The write protection method of claim 3, wherein when the recording
medium is a disc satisfying a DVD-R specification, the write protection of the
disc is informed of whether finalization has been performed.

15
16. A write protection method for an optical disc recording and/or
reproducing apparatus which records and/or reproduces data on/from a
recording medium positioned in a case of a cartridge, wherein the recording
medium includes a user data area to store the data and wrote protection

20 information indicative of whether to prevent writing of new data on the
recording medium, and the case has a write inhibit hole for write protection,
the method comprising:

determining whether a write protection state of the write protection

information matches the write protection state of the write inhibit hole; and

25 preventing writing of the new data on the recording medium if the
write protection information or the write inhibit hole indicates the write
protection state to be that of preventing the writing of the new data on the

recording medium.
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enabling writing of the new data on any location of the recording
medium if the write protection information is not set to the write protection
state.

20 19. The write protection method of claim 16, wherein the write protection
information is stored in a disc certification flag and a group certification flag
of the recording medium, the method further comprising:

determining whether the write protection information of the disc
certification flag is set to a write protection state;

25 determining whether the write protection information of the disc
certification flag is set for a hard write protection state indicating that the
write protection state can not be restored to a rewritable state, if the write
protection information of the disc certification flag is set to the write
protection state:

30 preventing writing of the new data on the entire recording medium if
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5 determining whether the write protection information of the
group certification flag is set to the write protection state, and
enabling writing of the new data on any location of the recording
medium if the write protection information of the group certification flag is not
set to the write protection state and preventing writing of the new data in the
10 write protected group of the group certification flag if the write protection
information of the group certification flag is set to the write protection state.

20. A write protection method for an optical disc recording and/or
reproducing apparatus which records and/or reproduces data on/from a
15 recording medium positioned in a case of a cartridge, wherein the recording
medium includes a user data area to store the data and write protection
information indicative of whether to prevent writing of new data on the
recording medium, and the case has a write inhibit hole for write protection,
the method comprising:
20 determining whether a user inputs new write protection information to
optical disc recording and/or reproducing apparatus;
determining whether the new write protection information is set for a
write protection state;
setting the write protection information on the recording medium to the
25  write protection state of the new write protection information if the new write
protection information is set to the write protection state;
determining whether the new write protection information is set to a
write protection release state if the new write protection information is not set
to the write protection state;
30 determining whether the write protection information stored on the
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and/or reproducible recording medium is set to a write protection state if the

25 at least two redundantly stored write protection information data match,
additional write protection information data is not read to verify the write

protection state determination.

23. The write protection method of claim 48, wherein the recordable

30  and/or reproducible recording medium meets a DVD specification.
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reproducing apparatus, wherein data recorded on a recordabie and/or
reproducible recording medium including a Lead-in area, a Lead-out area
5 and a user area protected from unwanted overwriting or erasing based upon
redundantly stored write protection information data, the method comprising:
reading at least two redundantly stored write protection information
date from the recordable and/or reproducible recording medium; and
determining whether the recordable and/or reproducible recording
10 medium is set to a non-write protection state based upon whether the at
least two redundantly stored write protection information data represent

errors.

25. The write protection method of claim 24, wherein the recordable
15 and/or reproducible recording medium meets a DVD specification.




