30/ 11/ 2006 WRI TE PROTECTI ON METHOD AND RECORDI NG MEDI UM FOR STORI NG WRI TE

PROTECTI ON | NFORVATI ON 5 BACKGROUND OF | NVENTION 1. Field of Inggp&hgq;&bg
present invention relates to optical recording and/or reproduction io for
recording digital data on a disc and/or reproducing the data therefrom

and nore particularly, to a wite protection nethod for protecting data
recorded by a user on a wite-once or rewitable nmediumfrom unwant ed
overwriting or erasing, and a recording nediumfor storing the wite
protection information. 15 2. Description of the Related Art. A DVD-R
(Digital Versatile Disc-Recordable) standard and Wite Once Read

V\ORM
Many) standard WRITEFRQTESC HON WQ@-@NP&@Q&D'&‘@ DRI H@R rRaM

(Digital Versatile Ds -,?‘Qﬂlp(?] %EE t a DVD- RW
(Digital Versatile Di sc%- ew | ggﬁgfés%t an a??%@e'ﬁg% ér Ist or a
rewitable disc. According to the DVD-RAM standards published in July of
1997, DVD 25 Specif] i itable Disc, Part 1 Physi cal

Speci fi caPi o%@gé&mﬁblagﬁNM%M adopts a cartridge containing a
disc, and discs from Type 2 and Type 3 cartridges can be used, after
renoval fromthe cartridge, as bare discs. 30/11/2006 2 Three types of

cartridges fdr a DBiddBAMventiodefi ned as follows. In the Type 1 cartridge,
a single sided disc or double sided disc is installed in

The present invention relates to optical recordihg and/or reproduction

10 for recording digital data on a disc and/or reproducing the data therefrom,

and more - particularly, to a write protection method for protecting data

recorded by a user on a write-once or rewritable medium from unwanted

overwriting or erasing, and a recording medium for storing the write
protection information. '

15
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 1897, 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 ‘uséd, after removal from the cartridge, as bare

discs.



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 /%ﬁh
di sc can be s taken out of the case. However, when the disc is ta en ?
the case once, a sensor hole capable of sensing the renmoval 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 determ ned whether or
not the disc has been taken out of the gase. Also, in the Type 3

cartridge, a SenSOThrb@'tﬂpéQo‘ﬁ%ﬁﬁtﬁb@e@fer@WWM@hr@*ﬁﬁﬁéﬂ & folelvsa, indi sc
has been taken qut of the case is open at the earl St?ﬁ% so the disc can

be taken out tBe Wpeplicartridge: asinglasided disewr dable Bldted 8¢ isainstallednia

S toh Por athB ez A e indiaEq it ST AN BE sk ROUEE e ense AL G
page writing Typeeaitidge vdsinglehsided dise-is Mutalidd S0d ¢he mstdu@aaﬂs@aﬁw bees

| npossi bl e when the wite-inhibit hole is open. That is, when a user
i ntends td§ prigkouiriithesase: é-!pwqrh\@h%mewﬁsm takparaUt of BiEsa9e ONGRYy or

erasing, LN LELheFPRAE! Shalic ' -ddMAIY Ihd Rifiold) & HePERE B! Altndrarijanaed

into 20 an open state, ng apparat us cann recor to the
disc of the ohe.nged; pdociamgpeualstate CJerethatithve gensor hiolé lvannaskke chaugemmtbhe

Type 2 or Type 3 rtridge bare di,ssc,can be used w t hout C se as
descri bed ab@viosehstats adep. | Huikyitgan %d%fsﬂnw@du‘yeﬁthﬁﬁoan%ﬁhﬁ "fisS
recordi ng/ reBé@HLtﬁkékﬁJ &Rﬂﬁrtﬁb‘&séuchlﬁ iRt thé‘pﬁ E, %@&&W@t
adopt a cartridge. However, the above "specif t| ons not fi ne any

write-praoe ec_capﬁdﬂsaf delm*mmimgnﬂhethemm net-a, |d16u bas beeh taken autladdhe casde case
8{ Sf:hiengflgf |r igggp?p 3? I%/e2a9 yGStage Fgcr) thé i cI can \Mc]eepak%nugu of grf E)Str mter{ﬁw ng a

case without restrictions.

Also, the cartridge has a write-inhibit hole (alternatively called

15 "recognition switch for write protection”) and according to the standard at

page PH-69 page writing is possible when the write-inhibit hole is closed and

is impossible when the write-inhibit hole is open. That is, when a user

intends to protect data written by the user from unwanted overwriting or

, erasing, the corresponding write-inhibit hole in a closed state is changed into

20 an open state, such that a recording apparatus cannot record to the disc of
the corresponding cartridge.

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 recordingfreproducing 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.



case that protects fromwiting, inserts the disc intoto a thin

recordi ng/ reproduci ng apparatus that cannot accept a cartridge, :?@?1\%15&)6
protection by the wite-inhibit hole is no |onger effective. 5 AISo, ‘there
are many DVD rel ated specifications such as DVD-ROM specification (DVD
specification for Read Only Menory), DVD-R specification (DVD
specification for Recordable Disc). Also, many specifications for
rewitable DVD, which are not established yet, can be io considered, e.g.,

DVD speci fi cation it exampld, aenand igadabe rémeving™ai B¢ iiAstaliéd Yinsam | ar
to the DVD-R specification, and DVD specification for disc with enhanced
density. Sucl¥agesdhpbspegteetsedramcavitings' ingarts tthe pdise intef tovm athin

Crtrbut cs. d8gordngnebiodicill bpSfaTRY (Rg: SBBRGY BREeAE AMBOEDNT kD!
preventing ampratebtibn dythe mmibiﬂhmiighenodgéraeﬁ&itmg attributes of a file

that stores the data. However, when a disc Is nanaged at a | evel |ower
than that Sof a file system for managing file, for exanple, when the

recor ding and 1 epGHLANAL ) BUbeRILEIRSIRIdIRdns B8Ln WsADYPERDIME

system when the discd is initialrzed, ere I "'e System rmay not
be referred, specificatidre ¢BY® t bpécifiddtionbufors Réad eddmlyf i Memoay)notDVB-R

consi dered, such_a neth s not,a perfect protection.. thod. A net hod of
ot ect ! ng' dSPSIGRatDT, VDV EPRAEAIRSIY (hIRCOINARG oIS Dt | ndlén. dFERY ng has
not yet bee“sb%ifi@%}&%dforzﬁuﬁﬁ?ﬂﬁeD?ﬁﬁ;%Rﬁ:h%l@v%malﬁisﬁ%é et2BaRpg!sed in

a bare state as we as w e case on. However, I1nt ase of DVD-R or
DVD- RW a0 di sensidergd, eqps eDVEhspscifioation dor; reywitablatardweadable disc,pvlickdés the -

bare disc from UMBPISHKRIR Lidthcion SRASVHApdatRE3 55 okl WRke"
enhanced density. Such a series of specifications' with the prefix of DVD are
calied "DVD family".

15 Also, a computer operating system adopts various attributes, e.g.,
read-only and write protection, which is capable of preventing an arbitrary
change in written data using aftributes of a file that stores the data.
However, when a disc is managed at a level lower than that of a file system
for managing file, for example, when the recording and reproduction are

20 direqtly 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 stéte as well
as with the case on. However, in the case of DVD-R or DVD-RW, a disc in 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



30/ 11/ 2006 4. taken out of a case is used, it is not possible to utilize
the wite-inhibit hole, so the wite protection nust be provid @19Qa306
disc itself. In the DVD-R specification, a 3.95@ specification (Version
1.0) and 5 a 4.7GB specification (final draft, Version 1.9) do not nention
a wite protection nmethod for a bare disc. Meanwhil e, DVD-RW
specifications are being prepared based on the DVD R specification, and
particularly, Version 1.9 defines the usie of a bare disc w thout a case.

However, if adakér bt of spesdd iscasednit dehohpassible use ulifizer thies avrita-ishibitse
(for exanple, extension of io application), there will be no wite

prot ecti on nétdesa hegawitgnspiestion must berruoviged ondhadisa itketfe onvent i onal
wite protection nethod, which has been applied to a DVD-RAM using the
wite-inhibit hole, is used. If the DVD-RWspecification allows the use of
a case, witing cdn the DVB-Bspedficatibnis 395&BwpeeficationbiMersiohel.@sand t he
DVD- RAM  However_ |.f a user, f ts to .change the wite-inhjbit hole into
e ton A B B 75381 EPRHICATIORa Il SalacY TGty T6UoRa 1O ARETBION SN
occur. SUMVA : Jhe ISRy ki wite
protection r’r@?%%t'{'g‘&%tﬁwggﬁ %ar%?jsl%& rmg%:or |rr?g and%vrv(gl})ggf% Hgﬁ%gaﬁe
appar at us, wheing prepatred based dadherD¥D-R epecifieblian, cardl particelarlydVerside

o 15 pr ot dc] GRS G ke Pba. e B PIBOUS Greecr HOWRer R fubFeq -
conpri sing:  gpesificatibriéfirfesPihal & bPR dié § EBEAsY(f6F BxAfpR.) exdhdid@s eF di ng

medi um and prohibiting witing of data on the recording medi um according
to the wif t eapplicatios),dbereowill bg op vite protection method to be applied to a bare

disc since the conventional write protection method, which has been applied
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.



30/ 11/ 2006 5. Preferably, the wite protection nethod further conprises
determ ning whether the wite protection information is hard eréf’ll/ZOOG
protection information, and prohibiting witing of data on the entire
recording nediumif the wite s protection information is the hard wite
protection information, and otherwwse allowng the witing of the data in
only the user data area. Alternatively, the wite protection nethod further
conprises determ ning whether the witesprotection information is soft
wite protection information, 10 and prohibiting witing of data on the

entire recordi ng nedi um except for a designated part of the recordin
medi um i f t hérafaraklypribe ewrite npicieeliamatmeiods futhes sempriaes « defereyniod i on

i nf or mati on, rWM: ' A : - ser
data area. 1@%%%%%%\5%?@%&%‘%@“\% fc{rﬁﬁglr%ot'ée@? ﬁioﬁlhﬁée'p Eo(;[% ur?itrﬁ@ﬁ €!'c}(;‘brrngri ses
det ermi ni ng andeprohibitirye waiting cofpd attaeon ithe antifeo resdrding medium ihithepeaité i c
region of the user data area, and prohjbiting.the witjng of ta.in the
speci fic Aar eRrefectioniniermation.s thehagd write W@tﬁﬁﬁl%'n&w%m éﬁdi‘ﬁﬁ"ﬁWi on is
for the spechiibgindlthid wiith ojShEaM Ffort LUK ddig afigd ti ng of the data in
the entire user data area: ternatively, the wite protection nmethod
further conprises determning whether the recording nediumis installed in

R s S S i
i nformation ghetft® theGAitdl protemBhURTmMatDA GK 28ft Writtaplotéttiont ipRsmiiieR, not

match the wite protection state of the case, inform ng_a user of the
di ff erente. andfpsehibiting wiitingvof dateppottbetendire recardingf mediven exeapl fosax

B; 8? :aglt It ioﬂgi h?%gp@%bfﬁg@op tfhetrré%opaallrtlga moer?jilﬁlﬂ"aff {h%‘i«?ﬁt%id}gte%ﬁgh Lfﬁ?o%a{ig'ﬁ g ite
the soft write protection information, and otherwise allowing the writing of the

data in the user data area.

15  Alternatively, the write protection method further comprises determining
whether the write protection information is for a specific region of the user
data area, and 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.

20
Alternatively, the write protection method further comprises determining
whether the recording medium is installed in a case; if the recording medium
is installed inthe 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 recdrding medium if the write protection information



30/ 11/ 2006 6.0of the recording mediumchecked in earlier steps or the wite
protection state of the case checked in earlier steps is set t%@ﬂfﬂid@e
protection state. Alternatively, the wite protection nethod fur

conprises checking a wite s protection state set in the recording nedi um
using the wite protection information, and updating the wite protection
I nformation stored in the recording nediumto the wite protection state
or a wite protection release state accerding to the wite protection

i nformation sgfttheyregoktfing -mediufi eheslal h ehhier téys wisthet apite Prptactien t he
following: if the user sets the wite protection state updating the wite

protection isielerafdbe 6ase sheskediniqasiignsiersisi i fatha Wr'feaW@tch'oﬂfSt@tﬁe user
sets the wite protection release state, determ ning whether the recording
mediumis set to a hard wite protection state: and if the recordi ng nmedi um
is set to theAlemnativaly,tthe pvrite grdteetion hadthod furtlerndorgprises cheoking atrite

rel easing of the wite otection is inpossible, and otherw se dating
the writeSpr dretection st staleoSeh i he Eﬁ‘-i%‘g'ﬁﬁ/r mesl%?o&l%es.ﬁ?ﬁ Wele f4e %9!'95

Preferably, ||li'|%nWéﬁ<§r’? Bﬁ&tﬁﬁ&ét R Ristef gfétéaroncweﬁhéﬁo% dgb UM ithe the
wite protection in ormati on o the recordi ng medi um set the user, and
the wite pr mewdmgnmetimm tofthe mlteemetecbormstatemrm wntenfpmmhech@ réleasser of
rotectio |nforrrat|on is stored

the 25 difference. bl t he ite-

in at |east 5‘?336‘9‘3%’ ’1%&8&%@?@50%05' 8%""‘?&“ SeLRY.a ¥fek-he recor ding
medi um 30/11/2006 7 Advantageously, the wite protection information is
stored in disc identification zones of at |east one of the Lead-in area
and t he leadPseferahlydhe previous step comprises the following:

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 protecﬁdn 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.



of the recording nmedium and the wite protection information is stored in

a plurality of physically separate |ocations of each of the at d@ﬁfi{%’lﬁ)s
disc s identification zone. Preferably, the wite protection infornmation
is stored in at |least one of a defect nmanagenent area of the Lead-in area
and the defect managenent area of the Lead-out area of the recording
medium 10 Preferably, the recording nediumis a recordable and

reproduci bl e recording nediumsatisfying a DVvD-RAM DVD-RW or DVD-R

speci fi cati orpdvantitusBe aHe! write\BrRiledtith infsitiationd Medi sBréd airdi sdisc
satisfying DVD-RWor 15 °DVD-R specification, the wite protection
i nf or mat i on iidentification genegof akleasiene ofthed esd-iararepmndrbe deadrmpt@eagenent

Data) field i tnfo Lon. . . | | h
recording i n%&ﬁﬁ%{ %%ﬁarngr@%dh’ﬁ't é‘fiaimesgmfés ngtg{)tfc}rﬁgﬁf%&n{otn\é@%ﬁg%@- |ﬁ1n§ar ea,
the Lead- out phiraityast phirsicallys eepatate Icdations 267 éavininf dhe atsiepst vhendisbe
recording nmediumis _ a disc satisfying a DVD-R specification, the wite
protecti of ofdamiiicaligzzere.i nf ormed of whether finalization has been
performed. 25 The invention also discloses a wite protection nethod for an
optical disc recording and/or reproducing apparatus which records and/or
reproduces atferabiy,f themwaite qrotedtiog inforinatiopdsi stomukeih iab leastasme af a

tridge, ' th di dj i ncl ud - t t t
he. dat 8. andOIest rartads et e o Benksbin AIA 3¢ 06 GHeGBARBSTEND: cvont
witing of nEﬁadﬁgf\gq_f%g?%mﬂti]&{trégggtheBretcB?diﬁgﬁggdmrﬂg medi um and the case has

a wite inhi
10

Preferably, the recording medium is a recordable and reproducible recording
medium satisfying a DVD-RAM, DVD-RW or DVD-R specification.

Advantageously, when the recording medium is a disc satisfying DVD-RW or
15 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, 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
réco.rding and/or. reproducing apparatus which records and/or reproduces
 data onffrom a recording medium‘ positibned 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



protecti.on, the nethod conprising: determ ning whether a wite protection
state of the wite protection 5 information matches the wite tri
state of the wite inhibit hole; and preventing witing of thegﬁgafgéggﬂ%%
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 recording io0o nmedium Preferably, the
wite protection nethod further conpriseg informng a user if the wite

protection stpé escédird madiurhe aRt Oth8Cddsehadf o1 WRitd omhd Hoke fori Weite
inhibit hole do not natch. 15 Preferably, the wite protection nmethod
further conpirelestionttbe methad compsising: the wite protection information is
set to a wite protection state; determ ning whether the wite protection
information is set for a hard wite protection state indicating that the
write protecdemintitin e wirthéota beritee Jiroteetlor Ostate aof eivel tvaltb e psétetiioni f t he
wite protection information is set to the wite protection state;

prevent i n§ winfeimfics matehesdie yite peptectien state phtheswednhigit holedialn@ i f t he
wite protection information is set for the hard wite protection and
preventing witing of the new data only in the user data area if the wite
protection. i pfeventihg onrifirg wdtthe enew adath han lilke decordirg pnediamt if dhe write

enabling 25 witing of the new data .on. any, |ocation, of .the recording medi um
T Che 1t ePIOPEHeEL AR BHLE SV NS, ndaigR s Yte BRSECEh on
state. Prefegap Yo btehmg%lrtgpee%rﬁing%b%mrrq OF %6 I UStaSbRtRE réfordiny SC.
certification ag and a group cértification flag of the recordi ng “nmedi um
t he met hoo fuonedhsm. 30 conprising: 30/11/2006 9

Preferably, the write protection method further comprises informing a user if
the write protection states of the write protection information and the write
inhibit hole do not maich.

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 toa 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 protecfion: and enabling

25 - writing of the new data on any iocation 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 flag
and a group certification flag of the recording medium, the method further

30 comprising:



determ ning whether the wite protection information of the disc
certification flag is set to a wite protection state; determ

the wite protection information of the disc certification 5 flrﬁag'g}g}?e@@é
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 datga on the entire recordi ng nedi um
if the wite io protection information of the disc certification flag is
set for the hard wite protection and preventing witing of the new data
only in the ulsiernaiging whetherfthe wiile protestion infeonation phihsr discicertifisatione di sc

certificationgfl.ag. i . f .hard wite protection: and 15
determ ni ng \TA}}?@I['%%F& f%@%ﬂﬁ’@%%?ﬁ@%n i nformati on of the group
certificati ordetétmilingswhether ahé Reitavprétecior irfeirhaiior bhtie diso deetifitationg
witing .of the new data on any |location of the_ recordi n% mediumif _ the
write protectilagrisiset ivmahatshwite prategliopgiatecindigating thaithe vaieipsotestionet to
the 20 wit (o] t] t d.pr Nt Lid n in
the wite pr%ttée)‘%t [égﬁgﬂr‘%ggo?é #%%BQF%U%%@H%Z\%? ?édnﬁftﬁ%ghlnre {Eﬁé‘[e\%ﬁﬁ?ﬁe
protection _iimbmatdn ohthef dist eedificatiorefag isfset 3b thewliteaprotectioatstate: t he wite
protection state. The invention also discloses a wite protection nethod
for an optical disc 25 recording and/ or reproduci ng apparatus which records

and/.or repr og tipﬁ%rt‘?tf]ry‘éﬁtherﬁ_ S8 VPNt Ird8ReR) heamafifithe drg@se of

acartridge, ere ecordl ng nedl umi1 nc udes a“user data area to
st or e t heo dapsoteciibrwinfoesmatiorooéthe disc eértificatidrofiag rislisehforvtheoharthwtriter t o

prevent witing of new,data on the r r di_ng,nedi nd th ase has a
b te i i bi Pralesien g 7% Botig wringl a6 D o dfe ol noecsiep At Afpa T
30/11/ 2006  {fe write protection information of the disc certification fiag is not set for the

hard write protection: and

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 groﬂp 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 ceriification flag if the write protection
information of the group certification flag is set to the write protection state.

The in\}entiqn 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:



determ ni ng whether a user inputs new wite protection information to

optical disc recording and/or reproducing apparatus; s determ @@glmmg
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 ro protection information is set to the wite protection state;
determ ni ng whether the new wite protectéon information is set to a wite
protection release state if the new wite protection information is not set
to the wite protection state; 15 determ ning whether the wite protection
i nf or mati on Sletewaining whetheeaasgr inputsregwunitespretaction infornatiprntg patical

protection Stﬁcerécgfd'a'ﬁ?éﬂhgﬂgﬁgﬁfiw@ﬁgﬂ\ﬂtﬁ??tggr otection state can not be

restored to a rewtl protection information stored
on the recording nediumis set to the hard 20 protection state; and

changing the wite protection information stqQred on the recor%}iﬂ_n nediumto
the rew i fabidetemipag; whether jhe Nevwpwite Proteation iNfpHagtARh!S sethio %éé‘f”t?o t he

hard wite P;@E@ﬁéﬁggté;tate,_and inform ng the user that the wite
protection state o the wite protection information cannot be rel eased

if the wite protection information is set to the hard wite protection
state. The invention also djsclos a wite protection nethod for an

opt 1 cal |af sc SOBIE: S dnaIeGHon SpBHALYh Gn4Bp PR TREIER fo 43R ¥R cor ded
on a 30 recgrsiablich apsteOsf HRP R Wrlth Cprotsction! RforfRstionnr! the! HEW Urite

Lead-in area, a 30/11/2006 11 Lead-out area and a user area protected from
unwant ed 1ov epratectionyinformation 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;

15
determining whether the write protection information stored on the recording

medium is set to a hard write protection state indicating that the write
protection state can not be restored to a rewritable state, if the write
protection information stored on the recording medium is set to the hard

20 protection state; and

changing the write protection information stored on the recording medium to
the rewritable state if the write protection information is not set to the hard
write protection state, and informing the user that the write protection state of
25 the write protection information cannot be released if the write protection

information is set to the hard write protection state.

The invention also discloses a write protection method for an optical disc
i_re'cording and/or reproducing apparatus, wherein data recorded on a

30 recordable and/or reproducible recording medium including a Lead-in area, a



or erasi.ng based upon redundantly stored wite protection information data,
the nmethod conprising: reading at | east two redundantly stored V%C?}fl 2006
protection information data fromthe recordabl e and/ or reproduci é
recordi ng nmedium and determ ning whet her the recordabl e and/or

reproduci ble recording nediumis set to a wite protection state or a
non-wite protection state based upon whether the at | east two redundantly
stored wite protection informati on dataj; 1o match. Advantageously, when

the recordabl lf‘eailﬁsptoraréspra%wé bl;gef e41de di etésﬁs.a f#Bn LswaRfed Svérwitinge

protection state IT the at l'east two redundantly stored wite proteCtion
i nf or mat i on dart erasigdigseddaparn edundantly stqredtve'ﬁelmqtephommfatmataon datajata is

not readtovrlf e wite protection stat termn Pr ef bly.
the recor dabl %‘FBB CPEY'StRGC i blrgaﬁ%'@«go? ﬁ@seingﬁ‘? urr?ldHB t?ya stefed Wiits

speci ficati Orprof’é&tuaﬁe infBMRAGArO NdalaS OfréfhS @h€'S eScordiblet ndér eebredudimméhod
for an optical disc recording and/or reproduci ng apparatus, wherein data

recorded dén dECergiTg medium; or reproducible recording medi um i ncl udi ng a
Lead-in area, a Lead-out area and a user area protected from unwanted
overwiting or erasing based upon redundantly stored wite protection

i nf ormati on dritérmihing wiethert thedeeonizibles andlor kemdingbletrecorting fvartium is
redundantly stored wjite protection informatjon date fromthe recordable

and/ or repr o@et;.twaevwnéwr@neﬁ@on@éﬁten?r aghen-wiitel protecipn statghased HPER
whet her the et t | e 2 ‘?%gt r%B[llqM \Rﬁ tshéoeﬁﬁ{?dbr‘agectlgﬁtha?ﬁfaﬁoﬁ 30 a

non-wite pro pbased upon ast two redundantly
stored wipt e npatoh.ection i nformati on data represent

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 opfical disc
recording and/or reproducing apparatus, wherein data recorded on a
recordable and/or reproducible recording medium including a l.ead-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



errors. 5 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 %7@?/%@
obj ects and advantages of the present invention will beconme nore apparent
by describing in detail preferred enbodi nents 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 D sc Random Access Menory),
having a wite-inhibit hole; FIG 2 shows the structure of a general '
DVD- RAM  FI Gyletérfifing wBetHit®Withehfesbrdigblst andlorr € eépraddeibkect nmeagtingnt
area (DVA) of a general DVD-RAM 20 FIGs. 4A and 4B show exanples of the
dat a struct umeedHm iseseivi® gf han-wite pralection stale Haseg Wpen éﬂﬁﬁqg%éiq ah

fur thor. examiiad Bfb PRARErt BeFaF lnie, BHERAORynIORton 9o, foprasgre ™

storing witempretection informati on, according to 25 the present
I nvention; FIG 6 is a flowhart illustrating a wite protection nethod
according®to a preferred enbodi ment of the present invention;: FIG 7 is a

acoording o' R ey hade teFBldatle Sndt g ie POIAS Thediim s B or

struct ure of DM spésificatbent i fi cati on zone for storing

BRIEF DESCRIPTION OF THE DRAWINGS

10
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;



the wite protection i nf or mati on accor di ng to the present invehtion FIG 9

shows the data structure of the wite protection information st i
disc identification zone of FIG 8; 5 FIG 10 shows the structur@f(;?lé%&)ltdﬁ :

satisfying general DVD-R and DVD RWspecifications; FIG 11 shows the
structure of the Lead-in area showmn 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 RVD (Recordi ng Managenenis data) field of an RVA (Recordi ng

Management Area) gqeorglsRews dhé Reubdre df Wdeﬁ%&{ﬁfmﬁﬁﬁh&bﬁéwmésmgm 14
shows the contents of the conventional RVD field O shown in

FI G 15 showdhe mite prateatien mﬁom:onmcbrcbmgitcotheopregenirlnn@ttqme wr| te
protection infor IO cor t.o the.present. inyention.. . 16 is a
flowchart illustr |¢5n§ gﬁ begqq}fie%[ch) € fﬂ@d%ﬁ%&fﬁ%&‘m&ﬁ@"%

embodi nent  ofstérag iRtiRs aiRE |démmht|&ﬂzoﬁ&om PTION OF THE PREFERRED

EMBODI MENTS Referring to FIG 1, where the wite-inhibit hole of a
cartridge$ accordififg- {18 shawlis stmmesturecef ajdise safisfyingsgrigial P¥O-Reand

nuneral 1 %g,ﬁ t inhibit hole and a reference nuneral 2
represents a m%e%fﬁ%ﬁﬁ%ed to determ ne whether a disc has been taken
out of a caseII IF(Ij(EJ B ghowthﬁeetroetefé mﬂhbﬂ.—saaihntareatshbwnhmle t&t es that
witing is allowe an an o write-iphibit hole 1 indicates. t

writing is prohi bH@d12 R\m‘%ﬁﬁuq thee Rfﬂteeb‘?wmbq?%tarﬁﬂ"é ghqwn dﬂaﬁ‘éd, in

t he correspoqcfl ng DVD 30 RAM r ecor di ng/ reproducing apparatus, witing of

data to a disc'is prohibited 30/11/2006
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 0 for storing the write
protection information according to the present invention; and
FIG. 16 is a flowchart iIluStrating 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 corr_esponding DVD- |

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



14 even if a wite command is input fromthe outside, so that information

witten on the disc can be protected fromunwanted overwiti ”Q-Tﬁﬁfl%zoos
shows the structure of a disc according to the DVD-RAM 5 speci fication.

The disc is conprised of three parts, i.e., a Lead-in area, a user data
area and a Lead-out area, in the aspect of function. Al so, the disc can be
classified into a rewitable area and an unwitable area. In particular,
the Lead-in area contains a read-only zogg in the innernost part, whichis

an unwr i tabl g,&passme éﬂﬁﬁﬁaﬁ@ﬁ?ﬂngﬁm@gzhﬁhé&onﬁﬁge? §8Wthétabib?brﬁ?étﬁ>nzone

io follow ng the read only zone, ot h recording and playback are
possi bl e. ‘Meawritién en thé discecsah hripradectead odn thwanteer owtaweting.ea conpri se
only the rewitable data zone. The read-only zone of the Lead-in area
contains information about physical specifications of the disc. The

rewitable plat a zo 2fsHows Hea&tiubturé esf Q“&'isbﬁ?cde?diﬁg%t thef WE—Q’U{\IW n
four defect is management areas DVA 1, DVA 2, DMA 3 and DVA 4 in which

i nformati én spesificaipBc h'Blﬁ diSleiSLQOle’i&eldeﬂf ']ffiieﬁipﬁﬁst b6t, &g#edfiﬁrafageaby a
i ¢ . . ) . _
For Cteating. el grahaid et drdh 8 AsBrLLiingfrt AKG, bigbistone

recor di ng/ r epiapchis tlgsifipd aitotd ewrialiiéairda ahdtdn uAaRARblearezo NRgRirtigagach
zone, and a disc identification zone, 20 In the DVD RAM specification

version 1.0, hebepdripgsea contains %fe%@nIY(ﬂOQG in dagyinnermagst Rt Meh ihant he
data st ruct urDrfeiecehobSeed R SnE SRR T, R, ridua0E, dfsoote 0o
PH- 155 t hooudgliowihd SBeofeadhenBVEbieiMn whiati biotiatrecordingaahd cplagbagk aged in
o et PRSUBIS A B LA s oG dednSmpEke o
(DDS) area. only the rewritable data zone. The read-only zone of the Lead-in area
contains information about physical specifications of the disc. The rewritable
data 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.



30/11/2006 15 A total of four defect nmanagenent areas DVA 1, DMA 2,

and DVA 4 are present in the Lead-in area and the Lead-out area %ﬁ cﬁos(%
wherein DVA 1 and DVA 2 exist in the Lead-in area and DVA 3 and £
exist in the Lead-out area, and identical information relating to disc s
defects and initialization of the disc is stored in each area. Witing such
identical information in different areas, i.e., in tw areas DVA 1 and DVA
2 of the Lead-in area and in two areas PWMA 3 and DVA 4 in the Lead-out
area, is done to psevedthl t hef Predy erﬂé?écld%ané&éiﬁéﬂtnﬂeﬁ@@lﬂw ¢, GgAtD disc
defects. 10 In the byte position 3, i.e., BP3 the disc definition
structure (DOSMA 3@“6@'3&45&{6 prasgnt shthe! leadsin %ﬂ&@\ﬁmdl thefhead-gwt areamfesent

and the disc rt Pr

i cati ng- ¢ i OREy et tfa o B8 EMR Spfin e T84 Bied BRI 23pd,
flag indicat Imm@tmrn tthl@ Léadcbmcarea 8R4 tiddritiedl P¥ortnativarrel#ting ® disksc
manuf acturer certification' flag_ 1ndi cating whet her the correspondi ng di sc

i's certified dffe@s At infialEatien @f dhe disgds sleigdiiRreachediegh WVIHRSFUER t he
byte posi tion éﬁi@a'! @fﬁ@ﬁé’:@@@_(@g@m%‘re%&% %HWoearQhﬁ)MKW ghapmanat he

byte positions 'byt’e has a  group certi |ca I on
flag as showwfithe Rléad-ifBarea and Ird&ﬂblarehsdmm\l B et DMVA ﬂhﬁthdeLEadmﬂl t i ons

BP16- BP39 have initjalization infor t|on ébo t 24 recor%}a}bl e atre :
a group, def &R 1B HONRLOHIBVGH %[Eé‘&l? pm.ak dala begeming Hnysaple g to Sceach
group certifigepddign flag has "in Process” information 25 i ndi cating the
initialization state of the corresponding group and a "User certification”
fl ag i ndileati ng whether the disc is certified by a user. Here, the

- In the byte position 3, i.e., BP3, of the disc definition structure (DDS},
a disc ceriification 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” fiag 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, ie., 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 Qser. 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



group refers to specific recordable areas of the disc. FIGs. 4A and 4B are

exanples of the data structures of a disc 30 certification fla
group certification flag of the disc definition structure 30/11%@%1?5806
(DDS) area of the defect managenent area (DVA) that stores wite
protection information according to the present invention. In the data
structure of the disc certification flag shown in FIG 4A, "Disc wite.
protection” information is stored in bitg b4 and b3 of a reserved disc 5

certificati ongpgyy "Reserved”. thé Cngfé&Stmé geﬁ?rﬁaéréaibmtﬂhra?sfﬁreé he

disc certificati'on flag shown in Fl 3A, an defined as fol D sc
wite prot ectwrdiﬂ protastion formatibn abcerdings tanthe prasest nventionedn thematdi sc i s

t t t nt hal | b tt t, f d t est
area. and DuEHERe: 96 ey Gist Berebtion i csram oF FIET By Biaeh e ot be
written to ThesRchby' iflbahdiiortis baorelid i b 8hBSE3 dRleupssdéer disc

Reserved 20 I'n the sane nmanner, the data structure of the group

certifi cabi oertifiggtiemdlag "Resarvedl”, 4 eandrast to dheugatar strectyieo oé dhe olisc

Reserved- cAsaioRed Phof T FIG AT AT KoMl RO oup certi f1 aati on
flag shown in FIG 3B, and is deflned as follows. 25 G oup wite protection

b4, b3 = 00b: Grotljp is not wite protected
: isc write protection

10 b4, b3 = 00b: Disc is not write protected
10b: Disc is write protected
Entire disc shall not be written to except'
for drive test area, and DMA area
11b: Disc is write protected
15 : Entire disc¢ shall not be written to
These bits shall not be modified to other
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 t:ertiﬁcation fiag 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



10b: Goup is.wite protected. User data shall not be witten to this

bl ock 30 Ot hers: Reserved 30/11/2006 17 The states of the b'tsﬁﬂ/f£92%6
of the disc certification flag, and those of the bit b4 and b3 of

group certification flag are shown in Table 1. 5 Table 1 Disc Certification -
Flag G oup Certification Flag States b4 b3 b4 b3 0 0 0 O No wite
protection 0 0 1 0O Gven group is wite protected 1 O Don't Care Soft
wite protected on entire disc 1 1 Hardimwite protected on entire disc In
t he above Table 1, soft vvrite protection means that wite protection io
can be rel eased, that IS, wite protection state can be changed to

a rewitable stat é‘etﬁ}a%tqflﬂﬂ@bﬁﬁ@‘f(ﬁﬂﬂrhé%?fcfhﬁlqﬁf egrtifigationglagyand Ahage “har d
wite prote t Lead- out
area as wel | %tfg{? gﬁgﬁdL@ fffe I n dgrsg‘gwé@%ﬂrﬂpﬂ%ig é‘gﬁ]bﬁ{g @gﬁ on state
can not be restored to the rewitable state. 15 In the hard wite
protection f3,|’ Eh‘g group, nmeking a part of the disc hard wite-protected
does not pro Alle hdvant ages to a user in use, rather than in a technical
aspect, and particularly there is a problem of processing

Disc Certification Flag | Group Certification Flag States
b4 " b3 b4 b3
0 0 No write protection
0 0 1 0 Given grodp is write
protected
1 0 Don’t Care Soft write protected on
_ entire disc
1 1 ' ‘ Hard write protected on
| | entire disc

In the a_bove Table 1, soft write protection means that write protection
10 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.
15 | 4
| 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
* 20 - unfavourable to set the hard write protection for the group.



In the corresponding group when the entire disc is reinitialized. Thus, it
Is 20 unfavourable to set the hard wite protection for the gr %11/2006
30/11/2006 18 As shown in the data structure of FIGS. 4A and 4B, t]ﬁe wite
protection information of the disc is witten in the disc definition
structure (DDS) of the defect managenent area (DMA), and identical wite
protection information is witten four tinmes to the sane disc, so that
robustness of the 5 wite protection information on the disc is enhanced.

Wen a bare disc tAathéwn i tHeedMbairetae iof PSSt 84 fapd WUB; ithéowaitecase,
the wite-inhibit hole of whichis in arewitable state, or if a bare disc
that is not rptestipndntasmation ofithediseds iwfitten in thee dischdefition: sfraiuset hol e

of 1o which igH [ r ' | dhe 0kt :

i nformation s@ Qrgga&otn éq?%&ﬁéﬁgééarﬁ%&lfé%&q&@ﬁeﬂ@ *E? g{'éokp \{“ée p\%r&letcte“-)ﬁ"nhi bi t
hol e of the dafeemation ssiokittenfagetimes teithéesanmndisef st Hieatdiobastness vf thase i s
wite protected, it is preferable to gperate to be suitable for the wite
protecti o stite pratection nfosmatipn.en the discisenhanseds position it is
preferable that the content of data is checked again w thout overwiting
rat her than the inportant data being damaged through overwiting. FIGs. 5A
and 5B are furtheWkerarpbare disct that datveritet proteaied d3s dfsarted f@Ouss #do a

tificati fl d, the. tificati f. [ |y, ,of th
i sc. | def i ni GRS B WAePBIsg ol waicth e Pha FRertalit S GuE RSt oy
that stores y{disisVhotl @rift) pidtEteaNs | indateMmintana 2asa! He driteinhitsit PORS @Rt

invention. In the case where the wite protection Information is in the
di sc 25 1eer whidhcist inom wiriteugretaclion states|tae vwiite iohibiliopnisfasmeation steredi@n used

e e Ol MBE ARt R b SRS WA A B B ! 1o
fol | ows. _
In such a case, if either one of the disc or the case is write protected,
it is preferable to operate to be suitable for the write protection state. This is
15 because in the user's position it is preferable that the content of data is
checked again without overwriting rather than the important data being

damaged through overwriting.

FiGs. 5A and 5B are further examples of the data structures of the
20  disc certification flag and the group certification flag, respectively, of the disc
-definition structure (DDS) area of the defect management area (DMA) that

stores the write protection information according to the present invention.

In the case where the write protection information is in the disc
25 certification flag shown in FIG. 5A, only one bit b4 can be used regardless of
whether the write protection information is for the hard write protection or for

the soft write protection, which is defined as follows.

Disc write protection -

© 30



Disc wite protection 30 30/11/2006 19 b4 = Cb: Disc is not wite

protected 1b: Disc is wite protected Entire disc shall not be )’119@6(96
except for drive test area, and DVA area 5 The group test flag showin in
FIG 5B can store the wite protection information using only one bit b4,
which is defined as follows. Goup wite protection 10 b4 = Ob: Goup is
not wite protected 1b: Goup is wite protected User data shall not be
witten to this block is In this case, pieferably bit b4 of the disc

certification flag and yghe bt IpHsefs ﬁ&iev&ftQPPotééfeHi fication flag are
used. However, instead of using the bit b4 of the disc certification flag

or group certification flag€1banyDiskiseriteprotsicted can be used. 20 Al so, the
bit b4 of the group certificatiogflag, t | S G ' .ection”
flag, may not be used. This is eg{‘i‘t‘?al?é’ %ﬁ';‘%ib&‘ﬁ'ﬁ&ﬁ}%k&%&@r gh&g
specific group is not wite prot gitefea aitl DMA &iex case the bit b4 of the

group certification flag is "Reserved" as in the conventional
speci ficafions. 25 The present invention can be applied to a case w thout a

write-inhibit hokgg @%ﬁﬁist?%f;ﬁ{%h%n% ERS 81 SanCaBP e bfite iﬁ?&{ekﬁon

protected in this cas Wite protection rntornmation stored on
the disc. - information using only one bit b4, which is defined as follows.

Group write protection

10
bd= O0b: Group is not write protected

ib:  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 ceriification 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



FIG 6 is a flowhart illustrating a wite-protection nmethod according to
30 a preferred enbodi nent of the present invention. First, it i%(ﬁ‘f%b"%OG
whet her 30/11/2006 20 a disc is installed in a case (step S101), and if
the disc is installed in the case, the state of the wite-inhibit hole of
the case is checked (step $S102). That is, when the wite-inhibit hole is
closed, it neans that cartridge is not wite protected. Wen the
wite-inhibit hole is open, it nmeans thatgthe s cartridge is wite

protected. |fzidisd Ssdpsaned NAdal Basd §Btepl B10Maknd hetd aisciis iRStalledshal | ed
in the case, or after the state of the wite-inhibit hole is checked in
step 5102, a thercase, ghetsiatei ohthe agitefinhibié hiile ©f ithe ceasek isdcheckas tstep) .

the. ar oup. cert] 8 SATE Wiy e Bt Aar Bmoansifit SBndd o
write protectis ot whit®protécted. alvhenehéiwiite-infabic heRr ik tpesl| ittrheais thet the
write-inhibit hole of the case (step S104). That is, is when wite

protectiofd i rfediggeiowritespigtectedn on the disc and the wite-inhibit hol e of
the case is open, it is determ ned whether the wite protection flag of
the disc certification flag is set to a "wite protection” state (step
5105). QO herw self i isisisternsinedfinrstep 01 thedt thoalise iis @oprimdtalied dm the

i nformation of the i s¢ does not match.the state of the wite-inhibit hole
o Che chon Capenor sheRdisustate B e WHETRNIBE Bokt & ShedkBagharep ol of.
certificatio L-Shspt [ ar WO N erpdl 05, or
if one of eit r@éa@ﬁg}%&égcﬂﬁ o’?rﬂ:{écg@g lei %l ca?egtﬁggm%)i eq-glrggt%é'c?’irﬁ state
even t houagh potactidre flags wéthin dhe cisoeificstian dag afnd the dgiaup eedifichtiorcase do
not match ing,the Stﬁ% 5%06, it is checked whether the disc is set to a
"hard wite PrOPRENSH®state (step S107). If the

It is determined whether the write protection information of the disc

matches the state of the write-inhibit 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 S$106).

If the write protection fiag of the disc certification flag is set as a write

| protection state in the step 810'5, or if one of either the disc or the case

| indicates the write protection state even fhough both the write-protection

25 states of the disc and the case do not match in the step S106, it is checked
o whether the disc is set to a "hard write protection” state (step S$107). 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 $108). Otherwise, data writing in the user data 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 Otﬁ?fliZ%OG
the user data area is prohibited (step 5108). O herwi se, data witing'in
the user data area 30/11/2006 21 other than the drive.test area and the
def ect managenent area (DMA) is prohibited (step 5109). If it is
determned in the step S105 that the wite protection flag of the s disc
certification flag is not set to the "wjting protection” state, it is
checked ~whetdiger 3 tHE tife REQHEL 0 tﬁba?lefgctt@ﬁng?&%nﬁ%ééfCDMA) 98 flag
IS set tothe "wite protection”: state (step S110). It the wite

prot ecti on flpaghibited (eteniSAOR). certification flag is set to a "wite
protection" state, witing data in the corresponding group is prohibited
(step S111). O herwise, data witingis io allowed in the rewitable area

(step S112). The yfit tsedéhtémaméhi iﬁrth@%iéwswshﬁhfﬁtltthétmﬂeipapﬂé_b%n flag Wf tigs ponds

to the case of using the disc certification flag containing the hard wite
protection fdisggcestificationfiag & natrsetdndhe Rwriting ppotectianrstaig; itda aheaked hown

in FIG 4B. 1 en,the.di sc rtifkication fl f.Fl A oup
cort1 11 cat | onthatlg] 1o Wil BrogiSlon i B Y gloif efneatdn My ¥ 7sh 15 o
iIlustrated wyite ptsdtientesth (stép S1G0Rr & thetwrite prolection fldf it thégrelipc
certification flag is set to the "wite protection"” state in the step

5105, writi ng§eddication flegeisuset taapa"vaiteapiotectipnonstate, ewriting dafa w1de 20

FIG 7 is a ggga.[l Eat. sef - [ - di sc
to the wi teup))&o ec c{n%gtt‘t@:% éékk&g?ﬁ%ﬁ%tgﬁg%ﬁne \?/truji“%}g”%'o ect‘&@@it‘%te of
the di sgot oallowedin thelrewritdbit area\(step Bdd2pf updating the wite protection
information will now be described with reference to the flowhart of FIG

7.
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 fltag 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



25 In FI.G 7, when a disc or a cartridge is inserted into a

recordi ng/ reproduci ng apparatus, the wite protection informaticgb}f 2006
checked (step 5201). Then, it is determ ned whether the wite protec i on

i nformati on has been input by a user (step 5202) and when the wite
protection 30 information is input by the user, it is determ ned whether

I nformati on set by 30/11/2006 22 the user is for wite protection (step
S203). If the information set by the wuser is wite protection information,

t he corresporthengenis tfor Writé @roteetion |(SilepofS203ye Ifitss information eet by thei t e
protection state (step 5204). s \Wen the information set by the user is not

write protectUsghis WHioPFaiestion inferaadign sthezoriespradipavitainiaiectipe flagoft he

i nformation r ease information (step
5205). If thzﬁ%d rﬂ_;,%?ﬂd’ﬁ% W'lltatfy% e}}:ﬁoﬁ&ﬁ%@ﬁé&ﬁ%i@ te protection rel ease
information, it is determ ned whether the current disc is in a hard wite

protection state e 206 If the io current disc is in_the hard wite
protectiof state, WE‘%’Q g’@r %‘@”’"ﬁ?'%’r‘ néet &y ttﬁ%t usel 18 e NEE Ve iRERtECHAR Ot be

rel eased (st gFonsdtion id :EtePtS;_b(fs qﬁ’s%@bﬂﬁﬁ 4 Whehy thé%ﬁénh%ﬁ&n‘s@?b & 1S
not in the harg wite protection state, the corresponding wite profection
flag of the cmsems writee protectiore release unfbrmaﬁnra(s&epﬁmﬁ)szmahe imfsrmabmn when
the setting g b W teg tection or the el easg of .th k ro&ectlon
of “the di oo Pt buipf aieh © 16 S Profistion ZgleBss artogsaton, it st

conpl et ed, apghetits tHE THirreht I'dMﬁté?ﬁﬁ‘e tidn étﬁt t& 8D IftheSt ep
S209 that the gt ate of {he g{é;éf{i%lrilﬁﬂla oc t he (ﬁ@eﬁmtgﬁgs the wite

protecti b i ARGeRadiseds i thechaidniwritecprgteation| statel) ¢he uaerisdhfarmed of that

User i i i oMk PERtEcti oot FoaSe [ilhp SH46). ER S ifidindhed I steslls o 1<

conpl eted. 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 5204, S207 or
S208 is completed, and the disc is installed in a case, it is determined in step
5209 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~pretection information, illustrated in

FIG. 7, can be performed when a bare disc is inseried 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 fo 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 . |



The net hod. of updating the wite-protection information, illustrated in
FIG 7, can be perforned when a bare disc is inserted or a disc 36‘/?1‘7%06
is 25 inserted, and can be perfornmed after the wite-protection 1's
controlled using the wite protection information as illustrated with
reference to FIG 6. In the preferred enbodi nent of the present invention,
the wite protection information of the disc is witten in the defect
managenent area of 30 the disc. Howevergzi3the disc identification zone of

FIG 2 can befuird defisdtemandgérhdhl@Pba I3 thé didee Tied dik identiigation zopgea of
the disc. The disc identification zone is present both in_the |ead-in area
and the Lead-®utreseriaboth; ethenleaddn crea anshihp kead-out afeas ke, theydeectThys,
writing ident}j ' | ‘ e bk . 1 hye: di 4 | fi.cation
ones Tocat ednpiegeeft BB 8F ek | IS, il idshibPinfornroltito dr
robust ness asneie thingsds the dise iddetificationaoeee lveatedhiretheoleddiin drescandi nce

the disc identifjcation zone is not presently used for a specific yr pose,

there is dn d®a %@ut AL FRN RNSUTS JORUSINESA! PO SERNE Aol et defest

conflict Wt%éﬁ%é,ﬂéﬂéfgéio@mé/\gig&ten in the defect managenent area of the
[

disc. In particultar, information of the defect infornmation area relates to
only the DVD-RAM it is difficult to maintain consistency between discs

for optical recording/ repraductiop. Meanwhile, sin t he, di sc .
dent | {1 cat o sosuneeethe e ideincfion 288 s areaeif &9 for et spegific

| dentificati Eﬂrﬁéﬁ_ R thafe IPhAladvantdde SRAStha! G186 MidehtifitafiBeZene dbé&s not
satisfying the simlar specifications. An exanple of storing the wite
prot ecti af i aeoiighwitbrthesinfagmation dveléen iini dine idefecitmanagementiarga pé the

structure of M8 BaTeehArionRte ol dee? PPl pl e dedrly
i nformati on fHy DYDARAM,At Bdifficalito Mead@ir e6nsistehey between discs for optical
recording/ reproduction. Meanwhile, since the disc identification zone is not
restricied to a specific disc, the disc identification zone can maintain
15 consistency with another disc satisfying the similar specifications.

An exafnp!e of storing the write 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 .protéction 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.

5 |

. 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 b!ocks 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



protection are concurrently witten to the disc identification zone, and
two or nore normal flags of the four flags are read. |If the co f
the read flags matches each other, it Jis regarded that the Wi&@ﬁif/@oos
protection is set for the disc. 25 . For exanple, the four flags are
witten in only the disc identification zone of the Lead-in area, and disc
I dentification information of | block length (=1 byte) is successively
witten four times in the four blocks frmmthe start of the disc

i dentificati efertifioatiod ihfoembtied-dfn1aplesk wmdtialib summbrized 4y tsbowef inli sc 30
identificatign information contain a wite protection flag. The disc

30/ 11/ 2006 J&bjeyéntification information of I block length i s sumarized
as shown in Table 2. Table 2 5 BP Contents Nunber of bytes 0 Wite
protection | byte information 1 to 32767 Reserved 32767 bytes The wite
protection flTapleo2 the disc identification information corresponds to the
nost significant bit (MSB) of the first byte as shown in 1o FIG 9. Wen
the flag Yindicated by "WP") value is |b (binary), it means that the entire
area of disc is wite protected except for the disc identification zone

and the drive test zone. Also, when the flag value is Ob, it at
the entire Erea' of dBpc is rewfitabl eConfents i s, "W ofurhtvés ofbyites deff ned
as foll ows}|—15 - -
. 0 Wirite protection ' 1 byte
| information
1 to 32767 Reserved 32767 bytes

The write protection flag of the disc identification information
corresponds to the most significant bit (MSB) of the first byte as shown in
10 FIG. 9. 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.
15
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

20 _ ~ The reason why only two normal flags are read from the four written
 write protection flags is as follows. In the case where 6nly 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.



WP =1b: Entire area of disc is wite protected except for Drive test zone
and Disc identification zone. = Cb: Entire area of disc is not vgdn}f /2006
i nhibited 20 The reason why only two nornmal flags are read fromthe }our
witten wite protection flags is as follows. In the case where only one
wite protection flag is witten, an error can be generated in the area in
which the corresponding flag is witten, so that the area cannot be used.
Al'so, in the case where only reading angs not witing is allowed, there is
a possibility of 25 abnornmal operation such that no information can be
witten to the disc permanently by erroneously reading the correspondi ng
flag. 30/11/2006 Mseanwhilemwhean wiitiog wiitet pnoteotion tisfopmatier tim @npiungldy odt i on

[ I it f | ti .t I. bl in that the ti i red
0, EL oL ol L RS oY, I, el 6216 Ao kR 8L
required for qaneepbRding FbrRERSI§ERSohGEM TR id, IRE tiiorgRired f6i 4 Geries

i ncl uding reading various information fromthe disc and recognizing the
i nformati 6n raéqgpracegsenrirame the oisedionofof t e disics dnelrdingnireadibgnvasPi®r , can

nf or mat on. EEaf TERL ind, s Raf YBRebiiaie: kool e BBl FRE MG o
because i nf oicontrolosf the disedy & esidrocohtroliér tambetbetdmetonget.s of several

hundreds m | liseconds is barely worth consideration. Thus, witing is
performed in four |ocations in consideration of the rebustness of

I nformati on, and o1 i C I Lo} | | during
t he recording. Thgqog\%s&?ﬁiiﬁ] P-\F/\ébc%??o&?%#@%ﬁ%?%%ﬁﬁ?ﬁcgéﬁ @f‘ﬁﬂ*ﬁfﬁ&r |y
correct edo f | ageradion anbafbr dinel updating ist penformede Tkatd$, bedause, infoaation s
. f the di . 1 h . h g I
ItO Lgﬁ gg;l ioch_tag Fqg%, ltl%fe\?v(_r,iglgs glfﬁ\%gmsgbg%\ng s(e)\lfjéra[ ﬁgg&rggstmi iseE:gn_ 5 |nsI Qgreiy ags.
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

125 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



The wite protection nethod suggested above is not limted to only the 20

DVD- RAM and can be applied to a disc that has specifications pf%@)’fﬁl/'%os
the sane as DVD-R'RWand simlar to the DVD specifications, whic now
be described. FIG 10 shows the structure of a disc according to general
DVD-R and 25 DVD-RWspecifications. The disc is roughly divided into two
parts with respect to functionality, including an R
(Recording)-information area and an infegsgnation area. The R-information

area is divi ernéshtidl Al bORIEErzonEalanlr ake iforviaiion brda RAdividedtinfgapover
and an RVA (Recording Managenent Ar ea) I ncl udi ng general information

relating to rleagrigiaiga, data recolabler derdn vdichhdatat is reeordablerky agisebaadof a
o sc, record nq ke ook B 19%hdL6RAgs 2D AORS SORLECkABARERIY

zone, and the intornati on area I VI
recordabl e arspecifigatdnsch data is recordable by a user and a Lead-out area
that is not defined yet in the DVD-R and DVD-RW specifications. 5 Here, as

shown in BIG 11, the Lead-in area conprises an Initial zone (contents:

00h) for which a spegi éérgléwg%’ﬁh' $1 AL 1980LAS ea %oﬁﬁfr{%é@%ﬁq]nﬁ%fifonéone

(channel bit pattern: used 'to control an e I'zer tTor a radi
frequency si gemitents: QOkly for avhi¢h astpeaifid mﬂposmllsbmﬂitfdﬂf nedneseferemsceodce 00h)

d io a control, data ne .cont t he content shown .in )
BrG 15, Loneebhd i P Ratriea - B (ed Rl an.aoialen: fzr@r ot "
types and Veféh@@ﬁcwél?ﬁaﬁnﬁémé 'fﬁé’ltdrﬁf%*eco%%f@r%@neggﬁ‘d 2l ORNsHY Ssion

rate, disc structure (single '), recording density ta |s regi on
al | ocati of, amenimbdataszonecantaivingrthagontents shownin FiGut2.el ated to

In FIG. 12, physical format information of the control data zone is
about types and versions of the specifications, disc size, maximum
transmission rate, disc structure (single/dual), recording density and data

15 region allocation, and the disc manufacturing information is unrelated to

compatibility.

FIG. 13 shows the content of an RMD (Recording Management Data)

field of the RMA according to the DVD-R and DVD-RW specifications. The

20 RMA 6omprises a RMA Lead-in area including a system reserved field

(contents: 00h) and a unique ID field, and RMD fields. As shown in FIG. 13,

one RMD field consists of 16 sectors, in which the first sector is ailocated as

a linking-loss area, general information of the disc is stored in RMD Yield 0,

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 ﬁefd _14 are reserved.



compatibility. FIG 13 shows the content of an RVD (Recordi ng Managenent
Data) - field of the RVA according to the DVD-R and DVD-RW speci f3§afh 06
The 20 RVA conprises a RVA Lead-in area including a systemreserve ield
(contents: 00h) and a unique IDfield, and RVMD fields. As shown in FIG 13,
one RVD field consists of 16 sectors, in which the first sector is
allocated as a linking-1oss area, general information of the disc is
stored in RVD Yield 0, Optimm Power Control (OPC) related information is
stored in RVD field 1, 25 user specific data (contents: 0O0h) is stored in
RWD field 2, and border zone infornmation is stored in RVD fie 3. Al so,

in the case of a DWD-Weyjease qelcfemritableo andk srRsaplg CQMQJRWOQ'%rmeon

1.9, Rzone ( ffl‘(iﬁi u 8
stored in Rl\/%élye %nghr ouh'ﬁh% ﬁqii!}eﬁqgjé{@%\trj\h%\%gr'ﬁ e r'gg(# I ngdr S
per f or ned, arﬂMR!\/EelﬂlalahleNH)lﬂelﬂl\Dan&RMDeﬂeiﬁ 12 aeaﬂoeﬂed\te&toréﬁieféﬂm%

27 In the case of rewitabl DVDRW sc th spec ations
of whi ch & e rnapa%meagé HETlaR dPRETRGAN FaKIag BRI, o8I d 4,

and RVD 11 e heroftherRefid &@h éad%&agkrﬁaﬁtcﬁ%éf t5h %8 i GfftsiderafiiRgeent

& certrfrcatron orrratron taking relirability, certification
before the diAlsoj BM&ﬁdlda‘tﬁjamrdaRA@@rﬁeldtM)arajm‘seoted n use into consideration.
Also, RV field 13 and RVD field 14 are reserved. FIG 14 shows the
contents of the general information of a disc stored ioin the RVD field O

of FIG 13. In FIi <F|Gl44§ndmfstﬂ@&johiém§om rBanorﬁialbﬁsof'dﬂrQé%ﬁirean
about RVD format (recorded only with 0001 , byte position BP2 stores

i nformatilén dabdbhe RME fiekk 0safalies 1%1nd!'ltﬁlﬁe %simftecposﬂmls BBO apdrBRE. The
byte positi O ForEE % n%]’ﬁ%‘f%rﬁ Bb6dt 'ﬁwefoHﬂbf‘Treec%réé:d only with 0001 h), byte

position BP2 stores information about the disc status, and byte position BP3
is reserved. The byte positions BP4 through BP21 store unique disc
identifier information that stores the recording date and time of the data as

- 15 ASCI! code. Pre-pit information is copied over the byte 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-once recording mode

25
02b: indicates that disc is in incremental recording mode

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

30



identifier information that stores the recording date and tinme of the data

as 15 ASCII code. Pre-pit information is copied over the byte p?”#o?g?})%
BP22 through BP85, and the remai ning byte positions BP86 through B

are reserved. Here, in the DVD-R disc the disc status information stored
in the byte position BP2 is defined as follows. 20 (BP2) Di sc status 0OO0b:
I ndicates that disc is enpty 01 b: Indicates that disc is in D sc-at-once
recordi ng node 25 02b: Indicates that digsc is in increnental recording
node 03b: | ndi cat edtHeigttReesed S finalized where increnental recording is
used 30 30/11/2006 28 OQthers: Reserved FIG 15 is an exanple of a table
showi ng the state where the wite protection information is stored on the

bt esent 1 nvent | on e e S¥aels B e R ShERIGCfHR. SERLLAERE ME Wil o
field O of Flgrotetion Thidkmation iy stieéd winnthet diec farlopting Nibe DVIDR the DYEer ved

byte position. BP3 of RMVD field O, information that the current disc is
wite profecttf sarcifieations peeerging tedheopeesgnt yaventiopsysing stheygeperal

protection flag 00t bf‘gidfs%tﬁﬁretd{}ﬁtRlﬂmg?)ﬁTCﬁfG%h.te protected 1s Olb:

Indicates that disc 1S wite protecte

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
10 transmitted to a drive.

(BP3) Disc write protection flag

00b: Indicates that disc is not write protected

15
01b: Indicates that disc is write protected (hard)
02b: Indicates that disc is write protected (soft)
20 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, 01 b indicates that the
entiré disc is write protected (hard write protection), and 02b indicates that

_ 25 the entire disc ekbept 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—protectiondan

30 be set for only the written data corresponding to the RMD.



02b: Indicates that disc is wite protected (soft) 20 Entire disc shall not
be witten to except for PCA, etc. In the wite protection |nfor3'@ylgl72006
according to the present invention, O00b indicates that the disc 1's no
wite protected, 01 b indicates that the entire disc is wite protected
(hard wite protection), and 02b indicates that 25 the entire disc except
for a part of the disc (e.g., the PCA) is wite protected (soft wite
protection). In the present enbodi ment, the wite-protection information
indicates that the entire disc is wite protected or is not wite
protected. However, the RVD field of FIG 13 is witten connected to the
previous data whenkuieexamepledeven thoughi wiiterprotastion dnformatian ist stopacbinetdei on

30/ 11/ 2006 s PR AP oMUY’ il 6 % it PRRBPAGT P odteh, G b

stored in thedisbyha b@ﬁw”lteﬁmsﬁr@tl'@‘ LEMiI aridafd théreentdidut ape®isheivnon
I nformation on _a bare Isc can be witten using the Lead-in area_and the

Lead- out dred! anmhln ﬁd@tw do the RMDa%F@iat i Blso; the h@tW!a@@ﬁPZw&BMDhe
byte positi o P8 GhrdsMR J.é&‘%&t&’s ﬁﬁ&ﬁﬁ%lotnh%oqh%lcwﬁfeaw&%ét{&%%f@ 288 SO
can I on BP2

that wite pI’OtECtIOI’lIn ormati on store € posi

of RVD. Sincecantize storedirpthetinte position B 2wt RBID.cannot  be updat ed in the
once- ro witable DVD-R in consideration of the consistency with the DVD
famly, wite protection information can be indicated through finalization

that means the Widihid\thediritd SrofeioheRidrfiaioh baAhBebETHdRRAANME Gicea: That

is, that the finalization is corrp ete | cates t
wri t e- pr abecwaitablex BYDrRs én considesation ohéhe chasistency nwithuthe eD¥Dotagaity, on. i s

Al'so, as in RNW‘I e%%te%{lon orman orht can Ba in |cat%e’d t%g%f ﬁ%aﬁcr? r%ﬁlat 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 diéc 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 hforR
30



DVA 4 of. the DVD-RAM the sanme content is recorded nultiple tirres to cope
Wi th errors, thereby ensuring robustness. In the DVD- R RW such F?Q’W@
is ensured by grouping RVDs of the RVA and providing the 20 R ongl ng
to one group with the sane content. A disc nust include fornmat mformation
I nform ng whether the current disc is a DVD-R or a DVD-RW such that a
DVD-R disc and a DVD-RWdisc is conpatible in the sanme drive. As shown in
FIG 15, the RVD format can 25 be definegpusing the byte positions BPO and
BP1 of RVD field (yeipH ek Rws. (BP 0,1) RVD format 0001 h for R 30

30/ 11/2006 30 0002h for RWO0003h for RRRWconpatible node s FIG 16 is a

flowchart illustrating a wite protection nethod according to another
enbodi ment of the sideration of application
extension to a DVM?‘%EBAW@#%@%@%&&H rst, it is determ ned whet her
a disc isinstalled in a case (step S301). io | f the disc is installed in

the case, the state of a wite-inhibit hole of the case is checked (step
302). Thats is, if Rifke Tristatiowehast iilustiating @ writssratedtion fetiodiapeerding

cart i dge 15 0L Wit CaARALRRLAL o2k | 5rebR WiehBphNNhDicbnbbRatoR Qpen. it

nmeans that the cartri gels Wite protecte 3se s not
i nstal | ed i n dpplicataseextensiva o SIOVD-RW edrdaineten astaste of the wite-inhibit
hole is checked in step S302, the wite-protection flag of the disc is
checked (step S303). That is, a wite protection flag within RWD field O

i's checked. First, it is determined whether a disc is installed in a case (step S301).
10 [f 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 S§302, the write-protection
flag of the disc is checked (step $303). 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 fiag 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 s in a "write protection” state even though the write protection informatibn of



20 Then,.it is determ ned whether the wite protection information of the
di sc matches the state of- the wite-inhibit hole of the case (stsqp/§§9@006
That is, when the wite protection information is witten on the disc and
the wite- inhibit hole of the case is opened, it is determned that the
wite protection flag is in a "wite protection” state (step S305).

O herwise, the user is 25 inforned of that the wite protection information
of the disc does not natch the state ofzthe wite-inhibit hole of the case
(step S306) . thé didte dves ridt PAAER Ghé @eath |10 thé write-ishibie hbe fthetcaskh@t iswrite
protection" state in step S305, or after the step 306, that is, 1f either

the disc or tdeferriped varether the disc g betetopthe: dhard oyrite pratestie'cstatentgign t he

write protectd i nf0 ' o) / di §¢. d h the
state of the WI)E- an{lﬁg“gmsgﬁgl'h tiu% fl%gggﬁtg Bhttt-zﬁion de 'Er’%ﬁéleéc]&\&ﬁgﬁﬁér t he
disc is set tigcluding theuderdataraeads atité prohibited ¢stes tS308). SBlfienwidd, drilg di sc
isin the "hard wite protection" state, the entire disc including the
user dat aSar dbe usendataarsaok witerrotasted, (step 5309y HEQi Wthester SS0BNE user
data area is ' : S " S L Q: f R e At st he
wite prot ecttq‘%#r&? %Qtltegﬁ%rg? laéﬁé tﬁ‘-ﬁgﬁf’\iﬂ% tvgﬂgrgﬂoé%({lllohnﬁtaz{eh@gﬁ%g Eéé &oéc IS
not write-pwitepretdctest @epS33900). | n recordabl e and/or rewitabl e medi um
according to the present 1o invention, e.g., disc satisfying the DVD
specifications, e.g., DVD-RAM DVD- R and DVD-RW data of a bare disc that

s not contained if obrmle HhdRs. irtableRiddiui abesiuty tdlthe. pidignt of t her

the case or the disc 1s In e wite protection state, the witing of data
i s prohi bbt ethvantionhegysiisc satisffing tha DMD speeificatians, sigat BVBERAMIIDor a

Cor 11, R, ] ERL DGR S e B oot R EaR 1 o

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

i5 disc can be protected efficiently from unwanted overwriting or erasing.



32 What is clainmed is: 1. Awite protection nethod for an optical disc
recordi ng and/ or reproduci ng apparatus, wherein data recorded 211/2006
recor dabl e and/ or reproduci bl e recording mediumincluding a Lead-1n area,
a Lead-out area and a user data area is Jrotected fromunwanted overwiting
or erasing, the nethod conprising: (a) checking wite protection

i nformati owh%hgglgd ﬁn,t he recordi ng nmedium and (b) prohibiting witing of
data on the' redsrdls és medi um according the wite protection information;
wherein the wite protection information is stored in a plurality of
physically separate |ocations. 2. The wite protection nethod of claim1,
further compri shngite pflecti®t RERDA ol ' r i _
information is hard &/ri te prot ecﬁa%rq%%‘?gsﬁé?f%ﬁ;d %’ﬁdgp(r%rg%%'hﬁ%to)ﬁr?tﬁsg

wri ting of whraein dain redoeied oh iarmecordable radld/ogre poaiciti refordiftEmididn MicREiRS §¢LadaR
information is hard wite protection information, and otherw se all ow ng
the writinedR LeAgoyares and a user datatatea i pentectialtfmmameanteBoveliting\ erasing, the

protectio od of claim1l, further conprising: (c) determ ning whether
the wi tennﬁgg‘%cg%’mp{fﬂ"qnf ormation is soft wite protection infornation; and

(), Bront B b Bl et b A0 o Gl ek oo

desi gnated part of t ecor

information is (bhe Hibith kit [ j ' r W
a1 oving the witi g or F e et Qb ch R reckrihg iRl 2hordii nd e il
pr ot ect i onhfereatimd of claim 1, further conprising the steps of. (c)

determ ning whether the wite protection information is for a specific
regi on of the Wi Harviite petecticanidfogndtion (28®6&d in a plurality of physically separate

locations.

2. The write protection method of claim 1, further comprising: -

{c) determining whether the write protection information is hard write protection
information; and

(d) prohibiting writing of data on the entire recording medium if the write protection
information is hard write protection information, and otherwise allowing the wiiting of the data in

only the user data area.

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 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:

(c) determining whether the write protection information is for a specific region of the

user data area, and



33 (d) prohibiting the witing of data in the specific area of the user
data area if the wite protection information is for the specifig/8192006
and otherwise allowing the witing of the data in the entire user data
area. 5. The wite protection nmethod of 38laim1, further conprising: (c)
determ ni ng whether the recording nediumis installed in a case; (d) if the

di mediumis installed in the case, checking whether the case is set
[gco; :/vp igte pro@ct i %rﬁal%'%&tt%‘? wrifing of data jnrthg srecifi ?rﬁéofﬁhe)u-*@eﬂat@meﬁnﬁtt:rme! on
of the rec i e =TaUMETpep i e a does. not. ma the wite
prot ect i on&gftégt{%g of 't {F\Hﬁ '%gggl,%%r;en#déra&n&hagéﬁﬁ?&s Slfo_v"f"ﬂzhed‘i"ﬁ‘t‘f'%f’éﬁﬁg?ta&t_herhe
write protetitdeerdaidiesl of claim5, further conprising: (f) prohibiting the
witing of the data on the recording nediumif the wite protection

orotecti onstat Heor TR aed oM bR Riticonisg” &) Ts bt to the wite

protection state o e case

i . 7. W t Mol iml, further
protection state) 7.detthfinig hdinep iHa r@&?dlﬁﬂnwg gtgfled% ALdL

i sing: i : di ng
conprising: (c) checking a wite protection Set TR the recor _
nedi um usi ng t He) wr iifttee requrditgeaddiomisiinttzned tHeQse, atdkibdWhetng telcagh E Bg i te
protection information stored in the recording mediumto the wite _
prot ect i orf Ygitapretegtion statey #nde prot ection rel ease state according to the wite

tection information set by a user. 8. The wite protection nethod of
2{ gi ﬁwC?', Owher ei(‘% t hd "%et“&fze ?fase%/@adﬁfwﬁ?é@ of therpeqrging mediyne effeckest i therstepvie)i t e

i I i i i i to the wite
bt ot ect i oot Betch B Uit Morecin Wt LR Eneaimnas Gecy Bediieree ease ot at o,
gret?e(ra(r:ﬁ ni ng whet her the recording nmediumis set to a hard wite protection
state: anf (d25rh‘?‘f”;:? H@feP@@@IﬁgTOf@fﬁ?@iﬁufﬂﬂh@’g?an:ggu rteehg; gt \gll(;lt It gnpir gt ection
state, inform t user at rel easin , e pl t _
i npossi bl e, angpot h rPU{F@Et %Wﬂtﬂgrfg trfen%t%?'? the reropstingdegdium if thefwriterrotegtiont o t he
Write progRehdteR of the 861G hBlifm 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.

7. The write protection method of claim 1, further comprising:

(e 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 medium fo 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:
(d1)  if the user sets the write brotection state, updating the write 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 protection state, informing the user

that releasihg of the write protection is impossible, and otherwise updating the write protection

information to the write protection release state.

2 The write protection method of claim 7, further comptising:



9. The wite protection nmethod of claim7, further conprising: 30/11/2006
34 (a) if the wite protection |nformat|on of the recording nmedijgwi$¢b Ve
the user, and the wite protection state of the case do not natch,

inform ng the user of the difference. 104 The wite protection met hod of
claim1l, wherein the wite-protection information is stored in at |east

one of a Lead-in ,areg and a Lead-out area of the recording nedium 11. The
wite protecti o{‘]?) ﬁ*&a wgte PEYteAinR 'ﬂf°""06H'€? gfi the reppsding mediumirset kydbe ngr, and the

f th
Lead- i n ;?’23*525%‘%%"# it 4 A Mt BB e et and the
plurality sically separate |ocations are of the at |east one disc
identifica on he gpite p"itECt'O’THEt*\RF Pf‘éa"ﬁﬂo‘t"@ﬁlﬂ be writetbnasertion inforradtion [k, stovsidem ei n

format i at | east one of a defect
?rgﬁa\évcralrr:aﬁtage%étgﬁ%? PE{][F%Q"" U aglreé'a'° °23’e(5‘°é:f)@6‘9 medayenent area of the
Lead- out of the_recording nedium 13. The wite protection nethod of claim
1, wherein! the r“éé“’ﬁ?edq”ﬁ@‘: i aethad piclaim f.owereithe eritamebtectiepinfoduatibivis atoreddror di ng
medi um sat . sf. a VD- RWor DVD-R specification. 14. The wite
prot ect i ond'sr%re i at&?f’ z.‘ﬂ'?:es I\/L'?%ﬁt ANSAFI&RP e asesoanditryLarduttiared of tee @paseing
e stor ”g"ed@“‘%m%'“ AT paEal sbaRie R Hhih 5t Ba aBEren pendietdn 1 el d

is stored using reserve
of a recomizeieng i nformati on area of the disc, wherel n the recording

information area of the disc is distinct fromthe Lead-in area, the
rotection nmethod of

Lracout 3802 98k B R B S TR BB S T BB

claim 3, erein wh

th
speci fi caki g4t ohd? a%fe%ﬁnﬂa@érﬁ%‘% LRy oPﬂche i_g'fd rﬁj !ari;g ahcfth% AERLTRY. %%%P\Ar%'?a S

finalization has been perfor ECtTOR MBE
optical dihedeadeatbithewgeaaiddg mbdmmprodum _ng appa_r atus which records and/or
reproduces data on/froma recording medium positioned in a case of a

store

cartridgess WelSide Bljafectfo‘ﬁ%ﬂ%drw o, Wlperlemcfheur%gcﬁdu?g HRGim L Bc3haR and

the data and wote protecti _
reproducible recording medium satisfying a DVD-RAM, DVD-RW or DVD-R specification.

14. The write protection method of 13, wherein when the recording 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, the Lead-out area and

the user data area.

15. 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.

16. A write protection method for an opltical disc recording and/or reproducing apparatus which
records andfor 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 the recording medium, and the

case has a write inhibit hole for write protection, the method comprising;



information indicative of whether to prevent witing of new data on the
recording nedium and the case has a wite inhibit hole for wi3®/11/2006
protection, the nethod conprising; 30/11/2006 35 determ ning whether a
wite protection state of the wite protdéction information nmatches the
wite protection state of the wite inhibit hole; and preventing witing of

the new data ongdih\ai j lum.if the wite protection infornmation
or the wite inhi %ﬁl Iﬁol eeg.!eﬂgfﬂgig? }ecs Pt Pite ‘fﬁﬁ‘"ﬁ?@%ﬁi‘%r‘f‘@’f“ﬁ"é naghgethenhat

of prevent g ptdttiondtaté bitBe Wiite IABIt RAYW A@t @ on the recordi ng nedi um wherein
the wite protection information is stored in a plurality of physically

separate | ocatprevestingl Writiifhef theireer pdtotoncthe GBcofdid f2diMm £t Witd Sorotbdtibl her
conprising: informing a user if the wite protection states of the wite
pr ot ect i on"CRTFaSPHAR the Mriterichibit hele inficates thenwitd ptoteotidnestate torket thatat préventiry thd he

wite prot ] met h of . .claim 16, further conprising: determning
iy Bl o

whet her the Be VLT 91 R TeCPIPBY RSB i s set to a write protection

state; determypsh WMaelher et ratection information is set for a
hard write protection st@tgé) rétlgbﬁﬂdéqrﬁﬁ%"t'ﬁgfm dﬁ@ “faé'{}g?fd{hé%ﬁ%ﬁe@fa&?e can
not be redscaat@ed to a rewitable state, if the wite protection information

is set to the wite protection state; preventing witing of the new data on
the entireyrecatdi M| e W jt rotection information is set for
the hard wri tqug‘(’)vp% W%H%%Lf)i%\%mﬁﬁ@”&?i@ﬁ“W&m@f the new data only in

the wuser data areajidminds Vitife W j information is not set for the
hard wite protecti on:rmagd ”enébﬁ‘ﬁ'gg&x’%ﬁ"?ﬁ%‘% oﬂl?gqu(t‘e\ﬁr ?f?'g" 'B{Q"’éaﬁ'ﬁn fcat i on

of the retemditavghivietdieda ot mbide Write protection information is not set to
the wite protection state. 19. The wite protection nmethod of claim 16,

wherein thg W irkEymt Blbeetd | A t is stored in a disc certification
flag and a group cer?i f?ﬁdgﬁﬁeémﬁfofggagppﬂgrﬁhemF%‘&%’?'ﬂ?'ng medi um the net hod

further conprdsérmghing 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 to a rewritable state, if the write
protection information is set to the write protectibn 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 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.

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;

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



term ning whether the wite protection information of the disc
ggrtlflcatlgon flag is set to ap wite protection state; deterni rﬁmglwélth@ﬁ
the wite protection information of the disc certification flag'is set for
a hard wite protection state indicatin§ that the wite protection state
can not be restored to a 30/11/2006 36 rewitable state, if the wite

prot ect i on rdwiitaBlerddté, ANthe writd Gro@LiB Irﬁ&ﬁ't%{u)fnl of %e' & Qc aetrtz?g%lﬁr? lﬂ%gnts é;%t? tIOf,tll:lFeW}I[\tA’e

protection state: preventing witl

recordi ng metkctomstdie:t he wite protection |nformat|o_n of the disc .
certification flag is set for the hard wite protection and preventing
writing of thePfﬁW!mwtlnorﬂfghememdam anstbe entiad Pecard®d mddiutiethéfvriteCprPe@ioRCt 1 ON
information,of the disc certification flag is not set for the hard wite
prot ect i on""OHARIOR 8% BT AFRFeTEicatioa fiagies setfer te | hqr@wrﬁemr@wmmdmvemmgnm ﬂg}‘ t he
roup cert fl rotection state, and _enabling
\?\/I’I tPng offh‘tgﬁéw s oggg %kh(%nuggrndfkl %8%1? %'63 wrg? p?%@“‘?"éﬁ%‘i"?ﬁt'wfﬁﬂﬂ'iﬁﬁeﬁf catine .
wite r o q"stﬂoegbtlfdﬁr@r W hengroup certification flag is not set to
t he WI‘I'PE S\rgotectlon stﬁé]t%ie an%%gﬁoesagntlng witing of the new data in the

Write-protect edieproining ehethirathg witd prat@ibr hiokadtoR Bs tfhle @%ub Eerlidion #4 |§ ﬁet to .
protection information of the group certification fllag i s set t wite

pr ot ect i orfhewiie erotepilon steteyand e pr ot ecti on nethod for an optical disc
recordi ng and/ or reproduci ng apparatus which records and/or reproduces
data on/from aeP%Q{'Bé) &Ry ¢ tﬁ‘ﬁ‘i";ﬁ’@?l Qﬂ @We'dcﬂtlnn &f wsrecandingamedinr rifi g ayrite

t i,um i nc user data area to store the data
\émngr \(/avlr int eggort% b nﬁsgﬂn&on O?(S'}en%rf"l'po?fe ﬁﬂPEé’f“? Fendirsehtteh erite; Riotastist state aid ti ng

of new datpﬁevé}ﬁné Wﬁtlﬁg@ﬁ(ﬂ{eqie%a@ﬂltﬁé%nt@ﬁ@te&lgg grg@?é tﬁ? ﬁsoHE] %m ttﬁé:ﬂnglf@ggr hol e

for wite protection, the conprising

i nput s newriterprdtextion Bfolriation Bf thé\redpattiiedon fPag(?sPQét?@the 9.‘.@@&&9&%9& g and/or
reproduci ng apparatus; determning whether th e new write protection

ction st settln%the wite

informati g i sashte Jr&[ectfgp] W{ ﬁtog fof é@%p i3l SISFréE‘&PF wptaBdIPngerq I apragtusthicon

protection information
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 protection, the method comprising:
determining whether a user inputs new write protection information fo 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 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;
determining whether the write protection information stored on the recording medium is set
to hard write protection state indicating that the write protection state can not be restored fo a

rewritable state, if the write protection information stored on the recording medium Is sef to the hard

protectlon state; and



state of the new wite protection information if the new wite protection
information is set to the wite protection state; determnl ng V@ ber 20¢6
new wite protection information is set to a wite protection rel ease
state if the newwite protection inforrﬁtlo_n is not set to the wite
protection state; determ ning whether the wite protection |_nformtat![on
stored on the rg e wﬁfedﬁ IS, : rd wite protection state

i ndi cating that ﬁﬁ'g %WB?t e prr!(j)ktgaeﬂg? fnzoﬁ%gtiogg teope%éjﬁ' ﬂ?ﬁ)'fec%g'ﬁq @g‘ﬁ'ﬂﬂ’ @&n‘? fpwytable

rew it abl estatedt the wiife drétection infPmtioR L4t ls@No il HAF Btk Btk Ay '
recording nmediumis sﬁret to the hard protection st a?e; andﬁ?%%/ ?i}r@%@@g 37
changi ng t e uggrithat thervotteprdledion istatep ambitiooningsthe Led tathk et RREIEH Sifte BB@EUM t O
the rewitable state if the wite protection information is not set to t he
hard writ e"PF BiokRetigndfounatipracangeldeireieaspef the writdrotestion irtidvanbtion ieseiol thehard

: . . , . ;
rotectio . .nform ng the user that the wite protection state o
ltohe writgm%%ﬁo%gttm?%gat?’nfornnti on cannot be released if the wite

rotection inf A I 0t rd ije protection state;, wherein
F he wite prot gﬁé?%dng{i&nﬁ‘v@? ?Fﬁ%t?égﬁn rl'-Ptg'\‘nr's 8r'3cf¥\é|rr?1°t ) %IPE'@& ?ffr?‘éi "fagh?%?aﬁaé?l y
separate lbataisi ons. 21. A wite protection nethod for an optical disc

recordi ng and/ or reproduci ng appar at us, anrei n da]t adyecordﬁd gniﬁ o en
d/ : i r i,ng, nedi um.j nc ing a Lead- ,

[ epor dabl AN eSS a6 8 o TR BB B G

erasi ng bameintRe recsr@sieHRbbfarid SHaRs ré’ﬁrrddhabigzrj%hg@h'n?e’&iu%n%&&a‘?%s@'r l?etgg-gnat a,

the nmethod conprising: reading at least two re tTy store

pr ot ect | omreand bradaut @ea dat Auder a15a pldRctel AEA ARG ABRAiRg dr BREAGHEIeR Ubon
recordi ng medi um and det ermi ni ng whether the recordable and/or

r epr oduci BlAENqagoTterphyritaeptagtion inforywtion data thametred cpmpisigl | on state or a
non-wite protection state based upon whether the at |east two redundantly
stored wite pl8YBEatJrest e RUAYNY pigred ke Wrotestian difoimativs data them the

pr ot ect ORchRLAL MR Abrdiciil Pl§inh el 42! 1 1Y Of physically separate
determining whether the recordable and/or reproducible 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 match;
wherein the write protection information is stored in a plurality of physically separate

locations.

22. The write protection method of claim 21, wherein 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 data is not read to verify

the write protection state determination.

23, The write protection method of claim 21, wherein the recordable andfor reproducible

recording medium meets a DVD specification.

24, 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 method comprising:
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recording medium meets a DVD specification.




