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- NVENTION 1. Fi nvention The present invention relates to
optical recording awd@dt reproduction for recording digital data on a disc
and/ or reproducing the data therefrom land nore particularly) to a wite
protection nethod for protecting data recorded by a user on a wite-once or
rew i t ablRECORDING MEDIUMFORISTORING WRITEOPROTECTION ANFORMATHION ng
medium for storing the wite protection information. 2. Description of the
Rel ated Art A DVD-RANPGNRITERROFEG HION MEFHOR JHIFREOR andar d and a WORM
(Wite Once Read Many) standard are standards for a wite-once disc) and a
DAD- RAM (Di gital Versatile Di sc Random Access Menory) standard jmmlwmm
(Digital Versatile Disc-Rewitable) standard are standards for

di sc. According to the DVD- RAM st andards published in July of 1997, *[oEs*
Specifications for Rewi WD@FTTHEﬂ’NyEN‘HON:peCi fications Version
7.0, a pvD ri dge containing a disc, and discs from Type 2
and Tpr'eD' 3 Eﬁf%ﬁfgﬁg@ilr@rgﬁﬂéé used, after renoval fromthe cartridge, as

bare di scs. The geesemdavaritiorardistedgevptioal cbriinGAvididerepedbdudtidbnairf ol | ows.
In the Type 1 car_trirq%?e, a single sided disc or double sided disc is
i nst al | €gording i¢ligitad data @hca diss antior repradveing dhe datatherefropy angkeereut of

t he casg, 4 ey : q ' I | LS4 NSt al nd the
i not ar T tieb e RS pgiedion Beretol BrdieBliig ot Rcdet B A ysEEoffC

t aken oaliwrité-drice crasivritalsle. madiiemn fom Davantrbevémvritingsenéiasing, Rddr@#noval  of
the disc is permanently changed into an open_ state, so that the sensor hole

cadnot 1660FHiAG Jeeditm tor stering the write erofgetion infegmation. can be det er ni ned

whet her, or n i ken out of the case. Also, in the Type 3
cartridge, aeégé o}ogh%ﬁggﬁf)%gﬁ'o@? determ ning whether or not a' disc has

been t aken oAtDVD-R l{Bigitat ¥ersatiip ElisaRechriaide) standagband @ WERM @&ritean be
taken oyt of_ or t | nto the cas { t hout restrictions. AlSso, e tridge
has. a wonee Read Manvholadals o6S Handas forap Mate-drseoiar o S BRARG
wite gi%t\yél@?aﬁle?mi@cm&h%cb@str\m@m&ﬁf‘éiaﬁda@t af?@eDYVD-RW mogRal 0 O
SEP 200 writing is possible when the wi'te-inhibit hole is cloSed and is
i npossi VersatilecDiscHdewritable) standard are standards for a rewritable disc.

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

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.

Three types of cartridges for a DVD-RAM are defined as follows. In the

7o) Type 1 cartridge, a single sided disc or double sided disc is installed in the

cartridge 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 taken out of
the case. However, when the disc is taken out of the case once, a sensor hole
capable of sensing the removal of the disc is permanently changed into an open
state, so that the sensor hole cannot be changed into a closed state again. Thus,
it can be determined whether or not the disc has been taken out of the case.
Also, in the Type 3 cartridge, a sensor hole capable of determining whether or not
a-disc has been taken out of the case is open at the early stage, so the disc can
be taken out of or put into the case without restrictions.

Also, the cartridge has a write-inhibit hole (alternatively called “recognition
switch for write protection”) and according to the standard at page PH-69 page



- wite-inhibit hole is open. That is, when a user intends to Ed)%t 2@261
witten by the user fromunwanted overwiting or erasing, the r o] ng

wite-inhibit hole - in a closed state is changed into an open state, such
that a recording apparatus cannot record to the disc of the corresponding
cartridge. However, in the case of usi the Type 2 or Type 3 cartridge, a

b di sc... b d wt t th .d i ,bed, above. This i th
i s cahiid s Bash R wien iR R BT ue dt6oRy aishia AiRRssiile Mhed (9 apt op
conput efrighliHibif ABROIs SR TRaCR! WHéi'%H?HP‘iﬁéﬁﬂs ‘%?%V???Esﬁaﬁﬂﬁg?’f‘ 'bﬁat I ons

do not define any wite-protect neans other than t ol e
at t achethe oserfeomasewantedhaverariting dgerasiog, theaopirespanding avrits<dmhibidhole

renoving a disc installed in a case that protects fromwiting) inserts the
di sc inﬁba[cgassdtﬂate [SeeliAngacyinte BPRARN ﬁ'@?% 2 1RSPIBG APPAEREEpt a

cartrid | [ It esd iy pit hole is no | onger

ef fecti ggnn%hggwq %i?rég g%g%%ﬁ% cg(;stspgpgﬁ;ngdfasrgemge?l cations such as DVD- ROM

?peci ficat :c ohlo(l@VEr,fSipeth'efdaseécbfg{silﬁ@théié'qﬂzlﬂ"lbglﬂybm yér,tri@éf}f aRbatEEdi'B]:ci cation
DVD specification _for Recordable Disc). s0) _many specifjcations for

rew i t apff bpseditbauking ¢ase @%F&EFW'@Q&W&?-, T '90§g dhp disgesaribee. 9., DWD

speci fi ' f Iy ; ' | | I hd.ar to
the- pvoried Lt e haR e ahsaR, s hith AL fbios clfpluch el

densi ]E ycarlﬁmtracil)mer cardridde.s bmwdvec,aﬂhboatsovmpéciﬂdfa;iqmlsedd Robliefirdany ebc alled
"DVD fam |y". S0, a conpputer operating. system pts various attributes,
e.g., rlé’ﬂéél'ﬁfﬂt?"tama&%ﬁiqtggb i‘M’r\t)e'\NgltE%h‘P@ %%Sﬂetociﬁepﬁaé@é?ftthﬂg an
artaitrawmq ge in witten data using attributes of a file that stores tie
dat'a. However, when a disc is managed at a level lower than that of a file
system f or nhoagxample,|veher aruseraafiererembeing tahdiscdnstatied gn anchsesthapduct i on
are directl erforned, .not vja the .file system when the disc is

"ot a) Piatetsliem avig. digeris g 98C it 6 1) SREeBIBISATBRIER or i n the
case thgpparahid et BanAbt 8asdh fad bsr/&ﬁeg@,ﬁthehﬁn@owé’aro%y B Write TRt 1S

t
not a perfect protection nethod. net hod of protecting data of a bare
DVD- RAMeledsmnnigageeeffestivasri ti ng or erasing has not yet been introduced.

In the case a DV | ] wel | as
with the Casgis&,]_tl%-_@v\%gﬁu?ﬁyﬂj\?lﬁerg%g%ggggélﬁ%%%?@%{/%s;Wb-j&@ c in a case
1 3 cangpécificatiohehVD Gpetificatitve foreRdatl ©mly Mesiory)h © VIR spédificdtionm unwant ed
~0 9 SEP T0Q02. overwriting or erasing has increased._ However, when a bare

di sc t akR¥DRRecicatiop faeResotdable Disc)i AlRe Masyssracicagons for rwritakle
L e 1 Abicbi L hol . ; b . _ :
sl 1. DUD e oo cklbithod Sek PGl sfgthca hp ol VD iiRGiakdf 1 O
and a 4rev@itablecand readable digd, mdlichlisavery dimilar dm tHe OVIRIR specifieatidnpand write
tect| t hpd f disc. M ! VD- RW speci.fi | or
bei ng. pPUbs PR GRER BR LW IRA g HensLY) THER Fepee o SHEATR IOy of on
1.9 def WitARghé Refde of DV abicallét SOVD fahsilyt. @ case. However, if a future
specification defines the use of a disc in a case (for exanple, extension

of -appli cati8i8p, aeamputsrapertingsygtemeagerisa@rioss afrinies, igbdeagenived to

Sontt caand e eBigBne PRICR e ARRblalb! hievBrBhG i, Sty Gfangt it py
speci fi gatal @singldtmb@téshof adite tatstoresahewdathi rHoweverh avhenea digei@ usi ng a

wite-inhibit hole as in the DVD-RAM However) if a user forggts t o change
the wri Managedatia leyeklqwardhandhat ef a fig systepbfarimanaging file. 108 exampleg or

over witj . - ) I I ' obj ect of
the. pr ebbRA i rEGomiF Anf sebfod BB oS diechnelIYRE; F0h Lfa e 8, 0

pr ot ect gystein)wherptheodist Is iritllizedpwherdlitise entird filensydtém magamt bel t is

anot her object of the present invention to provide a recqording nmediumin

! : ) g
whi ch wfeferred; et ixtheoprsenthat ailfibutescaieashfilsr cannathea conpidenedy suegh & from
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.
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 disc in a case



unwant ed overwiting or erasing is stored on the disc, the bare @isg;?e'
t-aken -out of a case. It is still another object of the present i §e o#ngo
provide a wite protection nethod for a recording andl or reproducing

apparatus, capable of protecting information witten on a recordabl e andl or
rewitabl e nmedi um from bei ng undesirabl% overwitten or erased. To achieve
the first and second objects of the present invention, there is provided a

r ecor dafRNA e used.s4 thatdhe needdopretectdbe bare diss fremgwatedi ned in a

; i . _ . . . ;
2% 0 oo Bt £ a8hho it decd. CHiwallgh! ihéh W Bareiios M BT 2 0%t he
dat a recasedizcusen, tihis notrpossitdée tg utitize the Writeninhibit hbled sovtbewritel ng or

erasing. To achieve the third object of the present invention, there is
provi deproectiofy must pe qrevidedromthiendigcritselfan optical di sc recordi ng andl or

repr oduci ng r (=] a r ~.a I A |
r epr oduci bl e%%o@gﬁg %&'@#Pﬂb%?dléﬁggag{%g&aiﬂﬁna(S@gg,'g'ibll'_@a%sq)at area and
a user 4IGB spesificatian [iree deakt,f varsion @) idnsviaention iangrity pitétiond) t he
met hod conprising the steps of: hé&)Dchecki ng witeprotection infornmation
d

st ored owethasbfarex bee digcnddeanw VB-RYY sheeficatiansane: beigg ¢repared on t he

pesor Fesy o YR BN e RAGnRafon AL bERLBYE” YetFlah ) JERBAES Bhe PRE S, csen
i nvent i giharé discoRitoRt drease aHsWweVdr, ifa (a6~ spedificationdddfitids theais 6€4
enbodi nents thereof with reference to the attached draw ngs in which: FIG

1 is a ¢ieedpacease:for expmples extgnsion §& applicationyBhrravmilbbgincawriteer sati | e

D sc ) [ Li.e-Jd- 00 ait ” .2 shows the
st Duct poon TR PBE BhalR ik Bat g it Ml ccteRtiohafi Fict ur e of
a def ecprowdtionametiody wiick [B#8)bedn appketetcnh DWD-FRNM usih@the ditenshidis show
exanpl es of the data structure of the DVA of a DVD-RAM for storing wite

prot ect N8 iS¥$8dmati on, according to the present invention; FIGs. 5A and 5B

show furt herIfﬂ%@ﬁvﬁ-ﬁwfsqérﬁ%ﬁafo%%W@sf& é'&%s%riﬂﬁg%aﬁ?@ RAM for

storing wite protection ion, according to the presen
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
it is an object of the present invention to provide a recording medium in

which write protection information is stored on a disc contained in a case.

) It is another object of the present invention to provide a recording medium
in which write protection information capable of protecting a bare disc from
unwanted overwriting or erasing is stored on the disc, the bare disc being taken
out of a case.

It is still another object of the present invention to provide a write protection
method for a recording and/or reproducing apparatus, capable of protecting
information written on a recordable and/or rewritable medium from being
undesirably overwritten or erased.

To achieve the first and second objects of the present invention, there is
provided a recordable and/or rewritable recording medium used being contained in
a case of a cartridge or in a bare state, wherein the recording medium stores a



invention; FIG 6 is a flowhart illustrating a wite protection rlpghsgp 2002
according to a preferred enbodi nent of the present invention; FIG I's a
flowchart illustrating a method of updating wite protection information
according to the present invention; FIG 8 shows the structure of the disc
identification zone for storing the wi4e protection information according
to the present inventjon; FIG 9 shows the data structure of the wite

pr ot ect Ve RTPIACHAN; IBIPrIatPR #apablenef prolecting-the datasecerdedprthe FI G s

Il r 09 : £ r a disc satisfying general
DVD- R arﬁgg%\qﬁ%fa.@)@ag{:?rﬁﬂjc@%dsw&r@'ﬁﬁbgﬁg?/\%mghe structure of the
Lead-i n ar ea Tohaghieve the €hird Object bf the presttiventionstheies tisprovided Be contr ol

data zone _shown in FIG 11; FIG 13 shows the contents of the RWVD
( Recor diwiije mintestinarmeinaddpr ancontical dise neerding esdirigpmdusingepparatus)

according. tQ. t V cifications. .14 .the .

cont ent Sy daRooRetn 2GRN ATE BrBRsRR rebctaintimRdilf didng, .
the contgenésd-if atdip Rvbadlobk dréh bAH $USEr Batal Hreaksi protatat f6k1 Mwanted
information according to the present invention; and FIG 16 is a flowchart
i |1 ust r VERMIENG\OT eEaSINGtthetmethogeeamprisiog dhaisteps of {abcheckingriidenent of
the pres

o Flo ProtegiS BtbhBe e SErElioh {1 iRsokiihg ma AT RreAPRhe Y e

DVD- RAMof gt bhahéirebotding Ristiium! £dcording @otHeBirite protelibA Ssfafhation.
witeinhibit hole and a reference nuneral 2 represents a sensor hol e used

to determ ne whet her a di sc has been taken out of a case. In FIG 1, the

clqsed wite-inhibit h afa) it i | owed, and an open
wite-inhibit hole 1 iglR?E% Ib@g o1} FHE DRAWR d. Thus) when the
wr i t e-i nhi bi (THeoalsovie bbjecizcand hdvantages afrthe reseht igvéion RN beropiali Ng/
repr oduci ng apparatus, witing of data to a disc _is prohibited even if a

wite c@ﬂﬁfﬁrﬁpﬁﬁieﬂhbmpeﬁﬁwglgi’é dstaikpreferred embediments thareelwilki t ten on t he
di iting. FIG 2 sh t he st t
i sc Ca?et{é?erﬁ’éeogfﬁ%e?%%lﬁg g@@ﬁg RS i ting shows e structure

of a disc accor specitication. The disc is conprised of
three parts, FlGel, isa pespectivevies) oba icagtriddet far ar BYDaRAMy(Digiial-\Versatileea, i n

the aspegct paf function. SO e disc can be.classified into a rewitable
area an '%&ﬁmm SF%S%@@?W& g gy '"ﬁfpét ﬁ%’ﬁd-i n area contains a

read-only zopgGi D dHfvd theesthinstlrePaf & geMeralnDVD-RAMINW i t abl e enbossed dat a
zone having pits, and a rewitable dgta zone follow ng the read only zone,

i n whi ch bot fiGec3Adandy3Brehow thepdata structprssef aldefecionanagersent areal ead- out
area an [ 7 nprise only the rewitable data zone. 09
SOMA o aself VSR

SFP 200 of the Lead-in area contains infornmation

about physi c#lIGsp4AidridcaBishow ekamplestofsthe data strwtireadf the BVMA ofame of the
Lead-in erqe]%&gd t he Lead-gut are cor}t ai n_four defect rTEna enent areas DVA
1, DVvA B  fRrPtenRe write prpfection infgrmationracansdinadrdbe pieseits i s
wrifttenjnanfibRC test zone for use by a disc manufacturer in checking the

st at us oq the disc, a drive test zone for testing recording and

r epr oduct i on Fier SAiantSBrshaw furthediexamples ofithe dgtapisactareiof the QWA of t r ack

zone Tor, 5BMRAM,N8r SBHAGWAR pdtSetn infsimation. acesiingto 12 Sresent

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;

FIG. 8 shows the structure of the disc identification zone for storing the
write protection information according to the present invention;

FIG. 9 shows the data structure of the write protection information stored in

the disc identification zone of FIG. 8;



[n the DVD-RAM specification version 1.0, the purpose in use of g % (qﬂz
tdentification zone and the content thereof are not yet clearly desc .
1 Gs. 3A and 3B show the data structure in the defect nmanagenent area (DWVA)
descri bed at pages PH 155 through PH 12% of the DVD RAM speci ficati on,
particularly) and in particular) they ow the data structure of a disc
certification flag and a group certification flag respectively, in a disc

def i ni tion sthlGetl®shquwpthe strueturenof atdisc satisfying arneral DMDHYyane AVBRr eas

%, c%tn% gnd DVA 4 are present in the Lead-in area and the
Lead out ar or a Hl‘sc wherein DMA 1 and DVA 2 exist in the Lead-in area

and DVA 3 andIGVA tstios the strutterd-efitheoLeadie are8HowASRtFIGI10;nf or mat i on
relating to disc defects and initialization of the disc is stored in each

area. Witindl6udd shaws thexstrueluee ahthersontroldata @opet showadn FiGelY; in two

" the Lead- ade- drestiows e RenER o RUC IR po b MBIBRr i e figd

unusabl @f daeRMA (Récordfie Maﬁagtanwetd@wéa; 8cédtding @thd DVIER afPBVIRWhe

disc definition structure (DDS)) a disc certification flag as shown in FIG
3A i s prepeeificatient] t he disc certlfl catl on flag conprises In Process”

information indi gati t initi t|on st a "Us
certificati oﬁq&f Iclggsrl% ﬂ}aﬁ F?@te e? F ‘e 883' él\/t[gfgfyfﬁg@ow 0 ﬁgbr
a "Discganufacturer certification" flag indicating whether the
correspondi n%{dl sc is certified by a disc manufacturer, and flag

i nf or mat i on Gt 18rshaws the sgmtentsoef thedRMBPSelds0 forr storingithe wiiteut t he
engire {:tl@ft?t?f rﬁtgtlerti'%ceglto‘?nsgﬁ?oglﬁé ﬁf%eé? |r§%nﬁ8n Bhd6-BP39, each byte has

agroup lonTlag a n an tTdenti cal

confi gur at i OIFIGTHE iby ﬂo\noﬁamlmstraﬁﬁ@@rﬁH@ptmu@ndrnntembd aetbain dg i or mati on
about 24 recordabl e areas, 0 9 SEP 2002 i.e., a group) defined in the
DVD- RAM%'BH’&WQ@BW‘H??W&HT‘GrP"S‘LSQT't inyentians, each group certification flag
has "In Process"” information indicating the initialization state of the
correspondi ng group and a "User certification” flag indicating whether the

disc is certified ES@RI?G'HONF@Fe!HEH%REFE%EBEﬂBGDiM B8fic recordabl e

areas of the are, ex of thedta stru ues of a
oo cort | 11 Eareting ool Bhgrer e VulierPRTRLACls B4 5rtaRod mechiting fo

defini t igqn WDMW@&:@B&OW‘@%@WM RfeftticRChuriBRAdeidptEsént8aa Wekdd) t hat
stores wite protection infornmation according to the present invention. In
t he dat énhibit b@teuaed & refeengesturseral 2f repsesants Al sepsondie used|to delgrmingi sc
wite p ?jlsd E%gbgghtggeﬁ%afbpé |n bits b4 and b3 of a = ) reserved

di sc certl | |on eSEerve n contrast to the data structure of

the disc certn FiIGatu the tlosgd atndterinhibitHole 13Adicatet that daitingeid alibwed, | ows.
D sc vvrlte rotectign . b not write_ protected 10b: Disc

is wit@nfr eeeeavrﬁﬁt'nh'blt?hqt% 1s'ﬁ§|cm%ﬁ1a§évrmn9t'§emomblteséceﬂtusr,cw hety i ve
tegt ar%wﬁﬁ&'+rﬁﬂgf§it?lbfé"1]1§€§rap@ﬁ§ﬁtﬂg%é’tfrté o?. mgee\/tﬂRﬁtm'rPeom. shal I not

be witten to bits s nodi fi ed tto ot her val ues hers:
Reser vedepnodubingsapparatus, avritinghef datado st disctisipeohibitedhevgndfip writet i fi cati on

flag shown in FLG stor.es . e Dbrot ctlo" i nf tion in bits

ba”and B8MsRand sctnptd Sng ik, puiSidk e tist AR e .38 Bl ube ast 1 o
t he dat @rgbugat%m @waRedIseHriRgt i fication flag shown in FIG 3B, and is
defined as follows. Goup wite protection b4, b3 = 00b: Goup is not wite

prot ect ed 10lE|GGZ(ﬁI]9W%thﬂStf@ctpre)DeetCh$n ae@ydlngathttatlaVD R&Mbe witten to
this bl ock ers e ZsTh of the bits b4 and
ba of 1 ABCHNtAar, TRE Y K pomPrged of TR haits, 6. °4 Le83-if 'arbll%a Use?

data area and a Lead-out area, in the aspect of functlon. Also, the disc can be

classified into a rewritable area and an unwritable area. In particular, the Lead-in
area contains a read-only zone in the innermost part, which is an unwritable
embossed data zone having pits, and a rewritable data zone following the read
only zone, in which both recording and playback are possible. Meanwhile, the

Lead-out area and the user data area comprise only the rewritable data zone.



- thé bit b4 and b3 of the group certification flag are shown i ngTgb 1
Tabl e1 disc certification flaggroup certification flagstat esb4b§b b OO%IR%
write protection0010G ven group is wite protectedlODon' st careSoft wite
protected on entire discllHard wite protected on entire disc In the above
Table 1, soft wite protection means thit wite protection can be rel eased,
that is_ that the wite protection state can _be changed to a rewitable

state byhedead:aply genesfithe laad-nganea camaing informafips @bost physieal e

el | as PR RRTe. o the"Gibh S THEOIGRieBE 4 e GFkOSatEin SR8 LA no "5
r est or edehg-dub aré£ \eohtah lfeurstiefeet mMahdgemem fess DMADY, DAL 2 ODMACB drite
group, maki ng_ngNBart of the disc hard wite-protected does not provide

advant a§MA doinawhighrinfaimatien abaut«lise defectshisawtidemna disc tesheene femdse

When e ardis diafueSi@eP it ShéRifio o8 SRS oFthe Uisk! 8 FRIFLERERRR B1. 2 °1 e
hard wr tdstingreteriing antiaieprddudiontidperationd V@ redordity/fEpredgdingct ure of
FIGs. 4A and 4B, the wite protection information of the disc is witten in

t he di s@ppamitys,ta gHakt track zose(fobspnoectingecantt zene,nanthg«hishideatificatiamvy) |
and idenéi cal wite protection information is witten four tinmes to the
same di §8'€so that robustness of the wite protection information on the

di sc i s enhapcafe DVERRAM &petifidation Vepdion 3.0Vthe HUPpESET ASe ioh ther gyt ed for
use into a case, the wite-inhibit hole of which is in a rewitable state,

or if aidentiicationczenpandthasonient theppafiasensd yet clesslyrdesgribado a case, the

wr iyt e- i nhi bi I f ; L SsH ' d o) | on

stdte the vFIGE FARNG T Sholhisale i 1 she el HandoBRBREENAT o1 (e
st at e o{DMi§ desctibed aitipaigesPiHel 5 thrbegic REB158 of the IDVD-FRM. spelcifieatibsr one
of the disc or the case is wite protecte it is preferable to operate to

be sui t BBEUESY. ARE IMardcyantaey iSHRWS &t%taﬁtﬁﬁ‘-@tq@_Qfeﬁ:ﬁ@ecqrhﬂ(iarﬁ{@nus_er' s
Do T2 5rkn REGFEERNERST s tesEacheN, 15 A8t Sepushhpg aemosy (o
overw i aieay. FI Gs. 5A and 5B are further exanples of the data structures of
the disc A total of four defect management areas DMA 1, DMA 2, DMA 3 and DMA

4 are present in the Lead-in area and the Lead-out area of a disc, wherein DMA 1

and DMA 2 exist in the Lead-in area and DMA 3 and DMA 4 exist in the Lead-out

area, and identical information relating to disc defects and initialization of the disc

is stored in each area. Writing such identical information in different areas, i.e., in

two areas DMA 1 and DMA 2 of the Lead-in area and in two areas DMA 3 and

) DMA 4 in the Lead-out area, is done to prevent the problem of data becoming

unusable due to disc defects.

In the byte position 3, i.e., BP3, of the disc definition structure (DDS), a disc
certification flag as shown in FIG. 3A is present, and the disc certification flag
comprises “In Process” information indicating the initialization state of the disc, a
“User certification” flag indicating whether the 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.

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,



certification flag and the group certification flag, respectively, of the
disc definition structure (DDS) area of the defect nmanagenent ar§d (SFPN2002
that stores the wite protection information according to the present
invention. In the case where the wite protection information is in the
disc certification flag shown in FIG 5A, only one bit b4 can be used
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Disc is rotec nt1re disc sha oexcet for
drive t fmteamfethe conespblidingegrolipeargl aufsiee sertificagioah mdﬁcd‘ﬂn@ wﬁahean
store the write protection information using only one bit b4, which is
def i ned the disq isgwgstified By@ Uper: eHEFQ)ttBQthQHPHQfQESGB SP@@G[ﬁeﬁ?@'dﬁBle caSe
protecteoq pf l?j Group is wite protected User data shall not be witten to
this blo IE? s[ is case, preferably bit b4 of the disc certification flag

and the bit WGsf 4Arend)4Buarecexdmplies afithe ddtaetmbfuraseda dieyvegrificatiost ead
of using the bit b4 of the disc certificatign fla grou certlflcatlon

flag ) angkaroun cepfification flageofuthedisc defipitions meu(@ Js@par picthei t b4

my not SEeafiedemER ol (ot shdttoled it BHtelfiod At B a@broing™d! o,
IS not w6 ithe ppesertdivashtionndini thel data starturenef thiel disd ceftlfbbt@orﬂﬂagll%hown
certification flag is "Reserved" as in the conventional specifications. The

present in endPonDisawiile RIpiactien” informatien isystared in Ritsodtand hdiafia hol e,

i nf ! Ci e I usi ng
thd wri 1o B yeaR ckitfcshaf 187 ReSeRled Hithiitedhig e e el of fRF 121
i |1 ustr afisacentifigaticrefigy showhi inFiGe3Agdmiisodefineyl 49 fallowsef erred enbodi nent
of the present invention. First, it is checked whether a disc is installed
in a case (step S101 ), and if the disc is installed in the case, the state
of the WI‘I'[E-DE@IVJ?L Et,g,f, the case is checked (step S102). That is, when
the wite-inhi ole 1s closed, it means that cartridge is not wite
prot ected. When t tbd, W3i* 80bnhi bi tDthIlSenotwmprotectedeans that the cartridge
is wite protected. If iﬁohs det er.m ned in Steﬁ@%&fl that the disc is not
installed in the case, frer (1184 Yke poE ite-inhibit hole is

checked in step S102, a wite pr@&ripéidisc shawnef beitlins® éxcepheskedvd st ep
S103). That is, wite protection flags within the disc certification flag

and the group certification fl ag testcarere @RdPMA afea det er ni ned whet her t he
write protection informyjgn of t 50%5%1}1?%@%‘3{%& he state of the

wite-inhibit hole of the Case (ste when wite protection
information is witten on the di sEntmedilsmshaH nbteberwmtnrttohol e of the case
is open) it is determ ned vvhether the ctlo f f th dISC
certification flag is set to a v-\'/;’]etsé %‘f@e%gqge eg

Q herwi se, a user is idpered of Réggrvé@e wrlte protection |nformat|on of
the disc does not match the state of the wite-inhibit hole of the case
(step S106).

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.

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
Others: Reserved



If the wite protection flag of the disc certification flag is set as a
wite protection state in the step S105, or if one of either theUdQSSEPrZUUZ
the case indicates the wite protection state even though both t
wite-protection states of the disc and the case do not match in the step
S106, it is checked whether the disc i B set to a "hard wite protectlon
state (step S107). If the disc is set to the "hard wite protection" state,

data writing Tihe statesaf thecbits bd andch3 of the dise cartificatioraflag, andithase dfead- out
area ot t.han t S dat a ar h| bite st.e 08). O herw se,

dat a WI’Ih’E R{:}r}?‘ﬂapag’#gﬁﬂ‘ed%'toé’pa‘feéﬁr?ﬂ%@r %4 Fﬁ@g’ﬂr'[’\e@%’% t area and the

, def ect managenent area (DMA) is prohibited (step S109). 0 9 SFP 2002 m

If it is determned in the step S105 that the wite protectlon flag of the

disc certification flag is not set t®ableel"witing protection"” state, it is
checked whether the wite nrntprtlnn flag of the group. certificatiop f ag

is set 10d|*sheer1matuenFiragteogerp Cerﬁﬁcﬁtuen(fmgaﬂ) S110) . Ifstatteswrl te

pr ot ect 4 f—t-he—gr-gup—certiieati-oA—ag is set to a "wite

pr ot ect on" bt ate, whBt | ng dahd i theb60rre< pond| ng group i's prohl bi tled
(step S 1}\7 Shrgr-wirse—dgta—wrt llgTa atHopet—+mthe—rewt+tabte—area
(step SL12).0 The |writ@ pratec@ion |net hdd il (N writeiprefectien 6 corresppnds
to the ¢gase pf Uogrng L ne SC Ceryrrrcgtron contrar ol n

protect{on {4 ag showlin i G 14A, |and the grlﬁaﬂ %%S{WR&W?%PW%W@ Lvn

FI G 4B] W thq di ceftifi g of

certifigati ﬁ fl4dg ostFI G| 5B ;l?%h use%llea Eggswé%ogwam%@@l%ggﬁﬁﬁust at ed
wityh reference tq FIG 6 gre not perforned st the disc certificatio
flag i spset—to—tHe—w+te—frotecti on” state i
in the yiser Watalarealis grohibited in step $tnd wiite, protecied on| esticear
illustrating a ndthod of gqetting a rewitabl sc to the wite protecfion
state ot_of chandging the ' i eot the disc to are abl e
state. A method of updating the vvrite protection information will now be
descri bed w t : I . a disc
or a cartri dtglg'gﬂ:;ée%lshggf‘teagt‘ 1h?8ﬂ %@fﬁcﬁ%gﬁ%&%&gn\gn@ !pﬁé);‘% 'S\Sm% e
wite pbetreldased, tndtas nthiat dine Mmtelpem:tbetiorﬁ state c3alde khambed to iat rewsitable

det erm ned whet her e wite rot t|on has been i.nput
user (sts?deﬁo%?mﬁﬁdﬁ?\ﬁgﬂeﬁﬂg dinot t%? rli‘PBq Yeite fotestip ﬁﬁa"[\;‘y t he

user) I thatSwie! srofedtRi et tb'lhé”l_%til-éhrt aﬁ%b eﬁ/wbh%élﬁﬁfhe' I§e5dlfn éﬁ‘e‘at e

protection (step S203). If 'the information set by the user is wit

pr ot ect sodhﬁhthﬂwate pr—otectm state sapdradibegrastored tortbegewrsable|siateof the di sc
S
Ly Tt s "o Wk hEPUAS ErBRIGH Brankd SR Hiking Ml bR plepy | " S

det er mi pelephotelted tibes inot providé advantagey tbeuserein use, wather thantreet i on
rel ease information (step S205). If the information set by the user is the

wrijt e peghiieal @spest, @J%P?WPHW}'WI\GW isj @ prablget et PiacegSiNgNHBe t he current

di 6 f
s in ¢ RRTREPY e dbLE i B bAfterdiEl & kahBRIZE D, itic Bnfbldié ol 2
pr ot ect lsehtl'caahamtwhte pedteaismdfc(rsthemr&ﬁ?) If it is det erm ned in step S206

that the di ‘. . ed | p
he. coresporth PR in the.peteberveie pEGIGH. #hand 43 e wele Bitraon ° © ©

rew it alifermhfdrs of %rte_e&s%%Q&)rmeN ﬁ\oththh%' defiRitisAldtrutturef (mbs) of thePdefect
protection or the rel ease of the ite - protection of the disc is

conpl et emanagmemtsareah(DMA)a;arelzmlen)lcajmmeanomem infaromgtios isgyrittendfoune di sc
isinstalled in a case et.erm ned S 9 that .the state of the
wri tosi AR 0 e sABE Yiss ot FRiTRESs ab P Wit BrelRete IOMAEITA on
stored ik HRR idicHhanckdt he state of the wite- |nh| bit hole of the case does
not match the state of the disc) the user is informed of such difference
(step S210), Wineh ahiaret disc mtnatde(nrite pretaebedaiseineertedtfer nee hotd a)t:asmdlaei ng
the wite: n _informat.i on tra e erforned
when o BERGTEHIEE Hole' of BEVGILR 1pra tewptebi HEE corf aftame, dise £} B aebicts pe
per f or MpdotabieRf istiRSeMbd irftoRd LASE Lthe Wwritd-iARMIt YL A vwﬁbms trhs vW'itet e
protection Information as illustrated with reference to In the
preferred enbodi nent of the present invention, the wite protectlon
information of the disc is witten in the defect managenent area of the

di sc. However, the disc identification zone of FIG 2 can be used instead
of the defect nmanagenent area of the disc. The disc identification zone is
present both in the Lead-in area and the Lead-out area, |ike the defect
managenent area of the disc. Thus, witing identical informtion two or

mor e tlnes to the dISC |dent|f|cat|on zones Iocated |n the Lead-in area and

o o e o o, I Y

ta




the four flags are read. If the contents of the read flags matChe@.;ge% 2002
other, it is regarded that the wite protection is set for the di$%c. r
exanple, the four flags are witten in only the disc identification zone of
the Lead-in area, and disc identification information of 1 block length (=1
byte) is successively witten four time2 in the four blocks fromthe start
of the disc identification zone of the Lead-in area, and all the first

byt es ofpratestiondate;, the atriterinhibitionninfarmation rstolied on the discpcartned thatehf | ag.

The disc, identificatian inforpatiaon of 1 block length i i zed
shown 1 iR of (oSN OB ATORASEr of bytesowi te protection |
i nformationl pydipch 4Qade’ ﬁéﬂﬁ%ﬁbﬁé%ﬂﬁé%i@p&ﬁﬁwe@& s WhteprItBEteHOR i€ | 20 O

the disc identification information corresponds to the nost significant bit
(MBB) ofpreferabler tot ofhgriae & behsuitablenfdritite verite\fretectibe stateg Thisds bacadsdy

"WP") value is b (binary), it ans that the entire area of disc is wite
pr ot 2act el t@%é’éﬁ% St ‘tt%'t)c'gQﬁefﬁfﬁ?ith?tég?i%ﬁ‘t%r& G eﬁ'ﬁ‘?d/@gﬁ@sj[ zone.
Feur | t anfnaURVErAAtNG ratfel Bngty e [mBBRAT, data el piffadeh MigRa®’ 1 2 17,
area of alieswritisgwrite protected except for Drive test zone and Disc
identification zone. = - BEntire area of disc is not wite [nhibited The
reason why orﬁ\@st-% ﬁBﬁ’%af‘? ﬁg’b"e&r%amﬁaspfmﬁ data stuctuies P%ﬂ'ﬁ“ Fte
pr ot ect 'éHP-tifEéa%ﬁ ﬂa;q &rid thé 'Cg%‘ﬁ% cbﬂiffcﬁﬁoﬁﬂgﬁ, e%ti\‘?élg}/of’ﬂ% \Aﬁ{%btoeeﬁﬁftf&?\em hon
a an be g I n Ich the

flag is witten, error enerat e he area I n
cor r espastdictwref (DRS) area of thengefeat haatageherraraa ¢BMA)L that stoved thé\waite 1 n

t he, case ere qn reading and not, witing.is aJlowed, there is a
possi b |TPYECYP ARITAION AEOING O dhe Fresalll Meprion o Sep 2007 14 -
i nformation Olﬁﬁhé‘%ﬁg%\kﬁ%% frf\%h ‘W% Hw‘t}éct%r iPRIRTEtIoN, iRY%n §hé AUMROESHYicatRRA! NI

t he correspondi ng an , en witing wite protection

i nf or matflagnshown ipFiSabA; pnlyf one bitth4nan behused fegandlpssoif avhether thet wtitee
time requiyed for. readin he,, cot [ di ng_i.nformati.on ts .l onger. That
5t he RIPIREPR T ER R e 1SR AP A BD o B R SRRy o of
di sc, i rgrbtedtiod, WaRih iBOdefiedoas folidway. mat i on from the disc and recogni zi ng
the information required for the control of the disc by a mcrocontroller,

can be becone | onger. However, in the case of updating the wite protection

i nformation, (=19 vy for the updating is perfornmed. That is, because
i nformation i@gﬁtﬁﬁﬂregizh%'ég witing time in units of several hundreds

mlliseconds is basekyOmort hDiserisindtwaite proteteds, witing is performed in
four locations in cons{ deration .of the robilsc{jness of information, and error
correction capability 1% takRISCiRMIEAO®HEeYuri ng the recording. That is,

if two errors are not generatgfte disc SRAMbE BeWﬁéﬁ&@xééﬁt}Q&@lﬁ@eft@ﬁd, and

two of them nmatch each other, the wite protection state of the disc is set
wi t hout reading the renaini nefen, a§d DMAeareBy i ncreasi ng the operating

speed.
The group test flag shown in FIG. 5B can store the write protection

information using only one bit b4, which is defined as follows.

Group write protection
b4 = Ob: Group is not write protectéd
1b: Group is write protected
User data shall not be written to this block

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.



The write protection nethod suggested above is not linited to only tCﬂ;e

DVD- RAM and can be applied to a disc that has specifications physp IS‘E}D 2002
the sane as DVD-R'RWand simlar to the DVD specifications, which will now
be described. FIG 10 shows the structure of a disc according to general
DVD-R and DVDRWspem fications. The dilt is roughly divided into two parts

with respect nctl a i ncl ud ecor dj informati on area
and an infor §?0 |é§2 &H&&S’PHP&%‘?&&W“&%%@ 3 \}f’]%’)é'ﬂ Wit a PCa

( Power * Aﬁgf-ag) b SR/ R di ng
Nanagerreqﬂtbté&;“gg ﬂQ% |r}1(goégeeg§rag r-lq.t,% E)y’rg?rgtl on 'PZEFQF?HS to é?@gfgl ng) i.e.,
i nfor rratspmuf'm:bgmUptltamot ewite protectedieand inathi$ sase the bit didngf theagreupopt i nal
power contr an orq zone, and the informatj Lon area is divided into a

Lead-in %?r"B la tight %d”a?%!i" the cenvantighabspecticatioabl e by a user
and a Lead- O#h@pger%eehtgavé o arf 6L d8eeY b o Badd BRYEY S B Rl

speci fications I'n area conpri ses a

Initial amhinfdresatioonds thédigc ¢an beteffitiently pestetied iputhisosase asmgtthd@tritaed a
reference code zone (channel bit pattern 3T-6T-7T) used to control an

equal i zeRrotastion infematien sleredcgn thediscsry' 2002 15 signal in a drive, first
and second b I t t ai ni ng
t he content sUFf F&é%ﬂéﬁﬁgﬁiﬁ%ﬁaq—&é} Mrﬁ@%r@te%@é{t nq+th§ gr%é@ﬁq g‘?%&t i on of
t he contpreferreal embodiment ebihet pregpatinvedtionr FHirstsit i cidukedpetoether atdise's,

Fecor di 5 IRREARY 1t Bi5aaLeIeR S4D5h 2 6338 Fis éﬁﬁ%ﬁﬁ%ﬁi@%ﬁf fhestetei ng
| nor Bt drafo ik IRbA sl WR 4SO RS iDEhbired Fhh SHDRINAYEL IGuANRNL of “an

(Recordring nagemnent ta) or ding'to VD- R and
DVD RW spriterihhibitthadess cltised Ritimeans thatecarinidgiHis Ined avrite protesteédicWhiemg a

t tents: 00h RVD fi el ds.
22 ShowrhB HPUNIDY helE 3 RRENS | anerhs et S SBTHGe el oloteflegh ch (he

first sector |fg @Hbﬁ@rﬁhﬁéd%s?eéi 5164 8at m&sdngé%anogﬁt@%“lléh lh"tlfté”c%é' gp of
the disc is stored in 0, Optinmum Power Control (OPC) rel at ed

i nf or matafter the staterafdhewriteBnhibit hile is gbeckeshincstepsS10R, a Wit peatestioroh) i s

o1 B P op A 5 R0 1 . W Bl S BRI ¢

ver si on dis@effieator{ Ragand the g:@ugvcgrﬁfmmtﬂaytareﬂchwemg recording itens
is stored in RMD field 4 throu 12 whenever the recording is

per formed, arbisFggtermined w!aem thewrite drgtection fpforraation of the discrpa of
rewi tatthgzong tﬁrtfré%’fllté-lm(% t':ﬁ/glg'o?c’i Qﬁs%NgQPfo@ti gaﬂéRwBb@%ﬁ e not yet

defi ned e information is store ield 5 and
R\D fi elpfoteztian énfarmatian dsl writtesi on ﬁtejdfsecandMgataenmlmtt helemfftheatasens

lated jnf K bi | ' f
oed and R AE seRRmyRct Mot & whtd prciSblon nag o e AR et #ai & 15
and RVD i§isgt fb ddwite pf@téefdﬁdstafé gteé%mmmbmeenhm i9fnféiteg e al

information of a disc stored field 0 of F In FIG 14

byt e poghat m%wmecpmtmm&rm%tm of berdisc deeamatmateb the state qfitbeor ded
only wth.Q00L. h) L tores information about the disc
st at us, ‘Q’ﬁtg 8*‘?@ Ho&%%%?%@%%% @@PB&O ved. The byte positions BP4 through
BP21 store urlf meewdtesmotdeﬁtm flag rof ithé dtsﬁerﬂﬁcatlwﬂa?g {5 set dsha widteor di ng

date and tine of the data as ASCI| code. it infor on i s copi ed over
the byt eprstsaghpn@t\%tesp;_tbetsm&jr95apstf)o'tﬁta ellaln thecise ﬁ@%ﬁé%&d'?@*&ﬁs BP86
h h

|t or onrire e tofchBRSAE ovdPlifouahhoinE Vi HoRictbR Stales orthe dise _

2002 16 drigPthe dasecds ndt nsatohin tthetdteqﬁseteSt inaé cueeked whetherthé dide: isl suti cat es
that disc is in Disc-at-once recordi I ndicates that disc is in

| ner ererfod Nt TP RIIRSHERG SIALS (HepcR1GD. tAhe dissusiSe o e [ord Wi e
| nor e aledBROLAE AR Wb B IR SryBRRSE K hGtnd R saB A EA AR e

tabl e sHOW e Wi pr ot orrralonlssored on

the di sq_adp@lttl areatdtheDifarRnendséMdatB\irends iprolibited i(step$108)i rQthepwises
present inventjon using the general information of a disc stored in RVD

field o datamyritingain. thq;naer'd;a}a @jeq ethefithgnithe drive tedl aaandhe defectser ved
b h h di
o PoSkhgRER BT % S TR 1o e current s 1




(BP3) Disc wite protection flag 00b: Indicates that disc is not UmgiSEP 2002
protected 01 b: Indicates that disc is wite protected (hard) 02b:
indicates that disc is wite protected (soft) Entire disc shall not be
witten to except for PCA etc. In the wite protection information
according to the present invention, 00bli ndicates that the disc is not
wite protected, 01 b indicates that the entire disc is wite protected
(hard wite df dtiedeterminedinittenstepnBi@athat theavritehprotentiondlag etcthexdispt f or

f di R h A) L i te.pr, . f '
o ot cot Rergeatfindag BBt (& e dvriie ProRBodiHER ToecRdrdWidhet: i on
| ndi cat ahe Wite Jrbfectibhiffag of the droubdeiditRh MR &t ththe Chritd | ¢ &

protected. However, the of FIG 13 is witten connected to the
pr evi oupratectionh etatec(stepe&14d6). alfitbe wiitet protectiont flag of the groupeseptificationi on

b t f ly, t jtten,d . di to th VD. For | | e,
oo % o et 88 LB Al SN g SRR BR (rediori R ol £ s
of RVD fjrghiited h(gi@ Yi{e OtRirRGdd, Aath Wrﬂfn?_ﬂf%'émm@a ih e ewiitasle %«?&igei ]

witten'using t Lead-1'n area and the Lead-out area shown in Fl

addi ti orfstep0SH1ZEA 2002 mto the RVD area. Al so, the byte position BP2 of
RVD field O ores.the disc status.jnfornpti o that wite, protectjon
i or mat 1 on oL BBt PR Tnaod JlBkEa in B ebSormepanis i HECask oty 1 1 o
pr ot ect iudihg PSR deMNceBA Hlag GorttAMM ¢ the HaH‘ﬁ/rifé‘P%t%ﬂiérﬁhé% shiinfin 10
consi deration of the consistency wmththe DVD famly, wite Protection

i nf or matA1Gn 4faandethergrouptaedtifidationdlag smawn imFlGn48BhaWWhendhe dise writing on

t hg defined. Lead-in Lead- out .~ That ,i_s. finalizati
|09 ol RPN e GLF, BHanS A SHopP BRichiah flag ot £ 95 868 PRty mans "
that there stepdS107idry 8108 ARistrated Withefadntd td FIGI6f St ndtgierienRatl ar ea
DVA 1, DVA 2, DVA 3 and DVA 4 of the DVD-RAM the sane content is recorded
nul ti pl dVbendBe discegrtifioation #ag is set toribechyrite psolection’r state imthesstepn t he
DVD- R/ : [ LRI N0 he RMA and

provi dﬁ\r%ﬁ&nﬁ[\?g&%%ﬁﬁﬁél& r%% ef @gﬁgngp%ér)}éu%%%&’?ﬂg@éng Q:édnt ent. A disc

must i ncl ude FIG:. ek a fibachat iillustratihgrarmeghod of settinghe rewritable discto the a
DVD-R or a DVD-RW such that a DYD-R di s¢ and a DVD- chgi sc | s conpatible
in the YHie RIPtastion slateresof ¢hanging thewrite prateetion state of dhe discddrd ned usi ng

e oY e S e 35 a8 hpdrapiohumaiSE M b D

a fl owcidescribed wéth eeferepce tarthe dlopchaetoofi M.kt hod accordi ng to anot her

embodi ment oy the B ¢RI a dRCE! 4 WrtridGe I8 MU SRAS S RooffiRbA&HH48Ng
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

) §202) and when the write protection information is input by the user, it is
determined whether information set by the user is for write protection (step S203).
If the information set by the user is write protection information, the corresponding
write protection flag of the disc is set to the write protection state (step S204).
When the_ information set by the user is not write protection information in

step S203, it is determined whether the information set by the user is write
protection release information (step S205). If the information set by the user is the
write protection release information, it is determined whether the current disc is in
a hard write protection state (step S206). If the current disc is in the hard write
protection state, the user is informed of that write protection cannot be released

(step S207). If it is determined in step S206 that the disc is not in the hard write



‘extension to a DVD-RWcontained in a case. First) it is determ necbeﬁlhgkper
a disc isinstalled in a case (step S301 ). If the disc is install £ 2082
-case, the state of a wite-inhibit hole of the case is checked (step 302).
That is) if the wite-inhibit hole is ;iilﬁosed) it means that cartridge is

not wite protected, and if the wite-rtfhhibit hole is open, it neans that
the cartridge is wite protected. 0 9 SEP 2002 When the disc is not

i nst al | pepteetiamatatestve corsesnonddwm wride prgteatiom8ag i ithe dlisa isesattottee i nhi bi t

hol e 'Sf&f@fﬁ'%ﬁ%%%ﬁt%ﬁa the wite-protection flag of the disc is

checked a wite protection flag wthin RVD field O is

checked. Theplsd, twhén &l §éﬂﬁhp€lﬂ‘ tnewtérprbt&tmﬁidﬁhfarrereg%bi ¢ftheMrtemat | on of

the disc matches the state of the wite-inhibit hole of the case (step

S304) . Wredectian ofithendisieds wompletedo thattis othei steprSR04, $207sonb208ds on t he
disc and the wite-inhibit. holeg,of .the case . s ened), .it ,is ] ned
Chat Theotplatsd, hda uie'diRe g Engd i Aead s UstETOGEN i 'ste? SEObGREL

S305) . ' ; it Sl mdtéR i tion

i nf or rraﬁé(;ﬁtragéf %f%heé gﬁgc 3322%%€5%ﬁ%ﬁe st aetst'eﬂ%‘wmées\r/\?iéﬁeﬁfnhi bit hole
of the tderendgticrestoB3dd) the dischelf the stateobthe write-ifhibiy hole phthedcase deeset to

the "wit tectipn te,.l t S305 f t t 6) that is,
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disc satisfying the similar specifications.
An example of storing the write protection information using the disc
identification zone will be described with reference to FIGs. 8 and 9.
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
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bare disc not contained in a case of a cartridge.
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e.

The write protection flag of the disc identification information corresponds to
the most significant bit (MSB) of the first byte as shown in FIG. 8. When the flag
(indicated by “WP") value is 1b (binary), it means that the entire area of disc is
write protected except for the disc identification zone and the drive test zone.
Also, when the flag value is Ob, it means that the entire area of disc is rewritable.
That is, “WP” of FIG. 9 is defined as follows.

WP = 1b: Entire area of disc is write protected except for Drive test zone
and Disc identification zone.
= Ob: Entire area of disc is not write inhibited

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 abnormal operation such that no
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i s st or ealy fer dhe updating is pedpimeds TRt isrhecarse dnformBtion ds aobreashdhe
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wherein the recording nediumis a bare disc not contained in a case of a

cartri ddormatiorg "'209?"?@%?39?9@&& Mfﬁrbirﬁﬂ(ﬂcﬁﬁume%'ﬁiﬂgamee recordi ng
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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
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

! 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., information about the recording mode of a
disc, recording state, optimal power control and border zone, and the information
area is divided into a Lead-in area, data recordable area in which data is
recordable by a user and a Lead-out area that is not defined yet in the DVD-R and
DVD-RW specifications.

Here, as shown in FIG. 11, the Lead-in area comprises an Initial zone
(contents: 00h) for which a specific purpose is not defined, a reference code zone
(channel bit pattern: 3T-6T-7T) used to control an equalizer for a radio frequency
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status information stored in the byte position BP2 is defined as follows.
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FIG. 15 is an example of a table showing the state where the write
protection information is stored on the disc adopting the DVD-R and DVD-RW
specifications according to the present invention using the general information of a

) disc stored in RMD field 0 of FIG. 13.

That is, by defining the following using the reserved byte position BP3 of
RMD field 0, information that the current disc is write protected can be transmitted
to a drive.

(BP3) Disc write protection flag
00b: Indicates that disc is not write protected
01b: Indicates that disc is write protected (hard)
02b: Indicates that disc is write protected (soft)
Entire disc shall not be written to except for PCA, etc.

) In the write protection information according to the present invention, 00b
indicates that the disc is not write protected, 01b indicates that the entire disc is
write protected (hard write protection), and 02b indicates that 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 be set for only the written data
corresponding to the RMD.

For example, even though write protection information is stored in the byte
position BP3 of RMD field 0, the write protection information on a bare disc can be
written using the Lead-in area and the Lead-out area shown in FIG. 10 in addition
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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.

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 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 be
defined using the byte positions BP0 and BP1 of RMD field 0 as follows.

(BP 0,1) RMD format
0001h for R
) 0002h for RW
0003h for R/RW compatible mode

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). 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.
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is checked (step S303). That is, a write protection flag within RMD field 0 is
checked.

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 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 is in a “write
protection” state even though the write protection information of the disc does not
match the state of the write-inhibit hole of the case, it is determined whether the
disc is set to the “hard write protection” state (step S307). 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 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 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 disc can be protected efficiently

from unwanted overwriting or erasing.
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What is claimed is:

1. A recordable and/or rewritable recording medium to record data,
comprising:

a Lead-in area;

a Lead-out area; and

user data area,

wherein the recording medium stores write protection information to
protect the data recorded on the recording medium from unwanted

") overwriting or erasing, with the write protection information being

redundantly stored in a plurality of locations in the Lead-in area.

2. The recording medium of claim 1, wherein the recording medium is a
bare disc not contained in a case of a cartridge.

3. The recording medium of claim 1, wherein the write protection
information is redundantly stored four times.

4, The recording medium of claim 3, wherein the four redundantly stored

write protection information are stored in four separate ECC blocks.

5. The recording medium of claim 1, wherein the length of the write
protection is at least one byte.

6. A recordable and/or rewritable recording medium to record data,
comprising:

a Lead-in area,;

a Lead-out area; and

user data area,

wherein the recording medium stores write protection information to



SH#10% U&' () - >>>>>>>~ @= SH10% SH#10% U&' ()- SH10% U& ()- SH10% U& ()- SH#10%
U& ()-)?SP S# S#10% U& ()->????? ?~ EO= S#10% S#10% U& ()- S#10% Q83 (SEP 2002
SH#10% U& ()- SH#10% U& ()-)?SP S# SH10% U& ()- ???D?E?G?l 2J?K?~_E+= S#10%

U& ()- SH10% U& ()- S#10% U& () -

20
protect the data recorded on the recording medium from unwanted

overwriting or erasing, and
wherein the Lead-in area has a disc identification zone, and wherein
the write protection information is redundantly stored in a plurality of

locations in the Lead-in area.

7. The recording medium of claim 6, wherein the write protection
information is stored in four locations in the disc identification zone.

) 8. The recording medium of claim 7, wherein when the writing protection
information read from one of the four locations matches the writing protection
information read from another one of the four locations of a same disc
identification zone, the disc is set to a write protection state.

9. The recording medium of claim 6, wherein the recording medium is a
bare disc not contained in a case of a cartridge.

10. The recording medium of claim 6, wherein the length of the write
protection information is at least one byte.

) 11.  The recording medium of claim 7, wherein each of the four locations

is a separate ECC block.

12. A recordable and/or rewritable recording medium to record data,
comprising:

a Lead-in area,;

a Lead-out area; and

user data area,

wherein the recording medium stores write protection information to
protect the data recorded on the recording medium from unwanted
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13. The recording medium of claim 12, wherein the write protection

information is stored in four locations.

14.  The recording medium of claim 12, wherein the length of the write

) protection information is at least one byte.

15.  The recording medium of claim 12, wherein when the write protection
information read from one of the locations, with the locations being physically
separated, matches the writing protection information read from another one

of the other locations, the recording medium is set to a write protection state.

16.  The recording medium of claim 12, wherein the recording medium is a
bare disc not contained in a case of a cartridge.

17. A recordable and/or rewritable recording medium to record data,
) comprising:

a Lead-in area;

a Lead-out area; and

user data area,

wherein the recording medium stores write protection information to
protect the data reco;'ded on the recording medium from unwanted
overwriting or erasing, and the write protection information is redundantly
stored in a plurality of locations in said Lead-in area, and

wherein the recording medium is a disc satisfying a DVD-RW (Digital
Versatile Disc-Rewritable) specification.
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20. The recording medium of claim 19, wherein the recording information
area includes RMD (Recording Management Data) fields in which the write
protection information is stored.

21.  The recording medium of claim 20, wherein the RMD fields are
grouped and the same write protection information is stored in the RMD
fields belonging to the same group.

) 22. The recording medium of claim 20, wherein the write protection
information is stored in one of byte positions BP2 and BP3 of RMD field 0,
and information indicative of types of disc, indicating whether the disc
satisfies the DVD-RW or DVD-R specifications, is stored in byte positions
BPO and BP1 of the RMD field 0.

23. The recording medium of claim 17, wherein the recording medium is a
bare disc not contained in a case of a cartridge.
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25. The recording medium of claim 24, wherein the write protection of the
disc is informed of whether finalization has been performed.

26. The recording medium of claim 24, wherein the disc comprises a
recording information area, distinct from the Lead-in area, the Lead-out area
and the user data area, and in which the write protection information is

stored.

27. The recording medium of claim 26, wherein the recording information
area includes RMD (Recording Management Data) fields in which the write
protection information is stored.

28. The recording medium of claim 27, wherein the RMD fields are
grouped and the same write protection information is stored in the RMDs

belonging to the same group.

29. The recording medium of claim 28, wherein the write protection
information is stored in one of byte positions BP2 and BP3 of RMD field 0,
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30. The recording medium of claim 24, wherein the recording medium'is a

bare disc not contained in a case of a cartridge.

31. A storage device comprising:
a recordable and/or rewritable recording medium including:
a Lead-in area;
a Lead-out area; and
user data area; and
a cartridge having a case which receives the recording medium,
wherein the recording medium stores write protection information to
protect the data recorded on the recording medium from unwanted
overwriting or erasing, and wherein the recordable and/or rewritable
recording medium is a medium satisfying specifications for one of a DVD,
DVD-RAM, DVD-RW, and DVD-R.

32. The storage device of claim 31, wherein the case has a recognition
switch for write protection.

33. The storage device of claim 31, wherein the case does not have a
recognition switch for write protection.



