30/ 11/ 2006 A STORAGE DEVI CE W TH WRI TE PROTECTI ON BACKGROUND OF | NVENTI ON
s 1. Field of Invention The present invention relates to optical3geeor/didgs
and/ or reproduction for recording digital data on a disc and/or _
reproducing the data therefrom 0 and nore particularly, to a wite
protection nmethod for protecting data recorded by a user on a wite-once or
rewitable nmediumfromunwanted overwiting or erasing, and a recording
medium for storing the wite protectioniinformation. is 2. Description of
the Related Art A DVD-R (Digital Versatile D sc-Recordable) standard and a
standard are standards for a wite-once disc,

WORM (Wite Once Read %A
and a DVD- RAM (D gi tﬁs\Td 6 REMIGE WH T WRIAE BROT I@QFBQN standard and a

20 DVD-RW (Digital Versatile Disc-Rewitable) standard are standards for a
rewitable disc. According to the DVD-RAM standards published in July of

1997, DVD SBACKGROWNDSOFINVENWIONbl e Disc, Part 1 Physi cal
SpeC|f|cat|ons Version 25 1.0, a DVD RAM adopts a cartridge containing a

di sc, and?®di scs from Type 2 and Type 3 cartridges can be used, after

r enoval fromqt he ﬂﬁﬁmnaﬁ bare discs. Three types of cartridges for a
DVD- RAM ar e defi ne as ol | In 30 the Type 1 cartridge, a single sided
di sc or double sided disc is installed in 30/11/2006 2 the cartridge and

e Lol e o e eBah e e o b SB36nd Sogp ephCon
for recording digital data on a disc and/or reproducing the data therefrom,

10 and more particularly, to a write protection method for prbtecting 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 (Digitai Versatile Disc-Recordable) standard and a WORM

(Write Once Read Many) standard are standards for a wfite~once disc, and a
DVD-RAM (Digital Versatile Disc Random Access Memory) standard and a

20 DVD-RW (Digital Versatile Disc-Rewritable) standard are standards for a

rewritable disc.

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

. Specifications for Rewritable Disc, Part 1 Physical Specifications Version

25 1.0, a DVD-RAM adopts a cartridge containing a disc, and discs from Type 2
and Type 3 cartridges can be used, after removal froni the cartridge, as bare

discs.

- Three types of cartridges for a DVD-RAM are defined as follows. In
'_'_30 '_the Type 1 cartridge, a single sided disc or double sided disc is installed in



can be taken out of ‘the case. However, when the disc is taken out of the
case once, a sensor hole capable of sensing the renoval -of the dE£11Ypoe
permanent|ly changed into an open state, so that the sensor hol e cannot be
changed into a closed state again. Thus, it can be determ ned whet her or
not the disc has been taken out of the case. Also, in the Type 3 cartridge,
a sensor hol e capabl e of determ ning whether or not a, disc has been taken
out of the case is open at the early stage, so the disc can be taken out of

or io put irnhe tdreridyrsandi tHeoinstalesl iy cam ot HeStaken ot oftid cdge. Nas a
wite-inhibit hgl_y;@éal ternatively called "recognition switch for wite

protection") 1@ 4 rc@rtnigae oasirgle rsidremh discals ingtalled madsthepingtallad disag i s

ect i on" . dracthepinge
Phe-wri tev i mREBIee ReerPolt'or ' oot PHoReUpRfer o e i toRBE S B oy

data wri ttenchgetdreea)sesehsarholeveapatsle csfesenmsing e aemovahof the dibe is
correspondi ng wite-inhibit hole in a closed state is changed into an open

state, suth ﬁgpaae?té\&‘é*ﬂ%ﬁ 'fobﬁf‘&ﬁ%‘ atehso ﬁhétzglﬁjsﬂﬁqfﬂ'é’i%lic%"@# bet he
o #1000 i, e 1, 30 B g B

Type 3 cartridge, a bare e casé as descri bed
above. This het the dike hasdeendakerbeutiskiie casa. tAlso, indbeMiped? capridgieica ng

tus sugh | apt ter .whi ch t adopt tridge.
onever .t oSl o EaBle SEARERNAE WIRAopt el Snglsg haPRPB KN roans
other than tégt of thetcase19iopeh e eBHy 3RS soahbhiisCeat bgftﬁé&g otifbf bt dge.

For exanple, when a user, after renoving a disc installe case that.
pr ot ect s1 r opwbinta thegsasenwithaus restactitnse into to a thin
recordi ng/ reproduci ng 30/11/2006 3 apparatus that cannot accept a
cartridge, the wite protection by the

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

“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
15 s impossible when the write-inhibit hole is open. That is, when a user
intends to protect data written by the user from unwénted overwriting or
erasing, the corresponding write-inhibit hole in a closed state is changed into
an open state, such that a recording apparatus cannot record to the disc of
the corresponding cartridge.
20
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
can be used in a thin recording/reproducing apparatus such as a laptop
computer which cannot adopt a cartridge. However,‘ the above
25  specifications do not define any write-protect means other than the write-
inhibit hole attached to the case of the cartridge.

For example, when a user, after removing a disc installed in a case

that protects from writing, inserts the disc into to a thin recordingli'eproducing



wite-inhibit hole i's no | onger effective. Al so, there are many DVD rel ated
speci fications such as DVD-ROM s specification (DVD specificatizg/{or Repg
Only Menory), DVD-R specification (DVD specification for Recordable Disc). -
Al so, many specifications for rewitable DVD, which are not established
yet, can be considered, e.g., DVD specification for rewitable and

readabl e disc, which is very simlar to the DVD-R specification, and DVD
specification for disc with i o enhanced density. Such a series of

speci fi cati ompparatus tthat pcardriot odccBpD ar eartrivje, abe 'VIBW® grofadtivh. bAlthe, a
conput er operati nl%uﬁ%gtfam adopts various attributes, e.g., read-only and
write protectTB&IMYRK BRlS I r@dgﬁgﬁreeffﬁd'ﬁ?eventi ng an arbitrary is change in
witten data using attributes of a file that stores the data. .However,
when a disc is managed at a level lower than that of a file system for
managi ng file, foAlsxdhpiccarenmanytDéDr etatedispeciicdtiorapsushuasiDVDaREOM

di tly f d,..not ,vi,a the file wh ' is initialized,

where. | b efbrtcton. QSUBerTRagicaiony cof oREAEAOTY METTADTcal/ b “©

attributes obpgdieioh (VD C3pEGhicrd I0F ! RectiiaiChis) ot AR T a8
thod. A a bare RAM

perfect protection ne \ nethod of protecting data’ of
f r om unwant egpecificationst fon gevritabla HVR, hdsichcareynot pelablished ydticean ben t he

case of a DV i S .used i.n a bare state wel. | 5 .as with
the case on. P?—%Sa: g]-grl,cl?ﬁ@ns(p%gg%gﬁorb%rﬁwﬁat&/ﬁngﬁa@g@g G ych s
cannot be useshy sifildhes tHehBVIERsgerifialbRChnd DIy apeciibator! o diss Wit ed’
overwiting or erasing has increased. However, when a bare disc taken out

of a cas¥ i senrfangedidensiy.nSuchgssarisscofispegifications' with the iprefix ohDVD: ateol e,
so the wi teca?f%ﬂt"%fﬁ?niw"St be provided on the disc itself. 30 30/11/2006
2 ;

Also, a computer operating system adopts various attributes, e.g.,

read-only and writeAprotection, which is capable of preventing an arbitrary

15 change in written data using atfributes 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
directly performed, not via the file system, when the disc is initialized, where

the entire file system may not be referred, or in the case that attributes of

20 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.

in the case of a DVD-RAM, a disc can be uséd in a bare state as well
25  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
taken out of a case is used, it is not possible to utilize the write—inhibit hole,
so the write pratection must be provided on the disc itself.
30



In the DVD-R specification, a 3.95GB specification (Version 1.0) and a

4. 7@B specification (final draft, Version 1.9) do not nention a?’U/if/ZOOG
protection nethod for a bare disc. Meanwhile, DVD-RWspecifications are

bei ng prepared based on the DVD-R specification, and particularly, Version
s 1.9 defines the use of a bare disc without a case. However, if a future
specification defines the use of a disc in a case (for exanple, extension
of application), there will be no witesprotection method to be applied to
a bare disc sincn tine DD ¥peoifiahtion, &€3.956Be Gpeoificatdhod/ersldincht bps been
applied to a DVD-RAM using the wite-inhibit hole, is used. 10 If the

DVD- RW speci BN€ & Aoi5R19 Gamn {final siraff, Ygesion 9 do §iot anemtion gr wiitent ed

using a wit DV rgets
to change th d\/t\/r@{ﬁ%c;e?II %ﬁﬂ%"e %reltﬁ ﬁeg%"é—b%ﬁp %ée@rg%t%nusnv\%nt ed
erasing or obang/rprepal@ddﬁasiﬁtm MDMBHR spddficatio &Y %rtﬁtﬂ'adlyN\XEéﬁioﬂ\l The
present inven n._di s¢l oses storage device, conprising: 20 .a recordable
and/ or reéWwi ‘llébaﬁf'?eesc UAG qafeﬂ A ‘ﬁﬁ‘l’ withey't 2 caser- | Howewer, iha fulbwe. out
area; and a ssiicib s o (e!dr A0 RYARGSE ([ BaMlIE kgl Lhe
recording medium wherein the recording rre um stores I'teé protection
i nf or mat i on applicatior)c tharaavillbeano BSite postediiah methddeta heapplleng tamdnarm from

ted AR i ng; .and erein the, r rredlu s a
VD, RAM (D1 16 PInGE a8 pRLaBa! wile\Reeiarien Betadk 1)) had BegBjapilisdos s
to a DVD-RAM using the write-inhibit hole, is used.

10
If the DVD-RW specification allows the use of a case, writing can be
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.
15

SUMMARY OF THE INVENTION
The present invention discloses a storage device, comprising:

20 a recordable and/or rewritable recording medium including a Lead-in area, a
Lead-out area; and a user data area;

a cartridge having a case which receives the recording medium, wherein the
recording medium stores write protection information to protect the data

25 recorded on the recording medium from unwanted overwriting or erasing;
and

wherein the recording medium is a DVD-RAM (Digital Versatile Disc -
Random Access Memory). : :
30 ’



The case of the storage device may have a recognition switch for wite
protection. The case of the storage device may not have a recogry'(j/'m]ézo(m
switch for wite 5 protection. Preferably, the recordi ng nedium of the
storage device stores wite protection information to protect the data
recorded on the recordi ng nedium fromunwanted overwiting or erasing with
the wite protection information ro being stored in physically separate

| ocations of the recording nedium Prefesably the recording nmedi um of the

storage devi Ckhd sage dif $he stardge deviod nidy Baw eftreedgnitidrPrsWitdhoor svrfié or ed
in the Lead-in area at a plurality of times. 15 Preferably, the wite
protection i MBEEHERA-on i s stored four tines. Preferably, the length of the
wite protection information is at | east one byte. 20 The invention also
di scl oses a storage device, conprising: recordable and/or rewitable

recor di ng nmedinencasecoiuthiensioragel device may aet have haadognitiomsedichdford waiteiser
data area; and 25._a cartridge having a case which receives the recording
medi um  wher &FEEEHRN: recor ding medi um redundantly stores write protection
information in the Lead-in area to protect the data recorded on the
recordi ng medium from unwanted overwiting or erasing, and wherein the
recor dabl e aRug¢ferably.evthé t edgioeding c onvediiung i dihemsitarage DdeviBBMstd@d8s 3@l / 2006

6 Pref bl t.he. wri tecti | nf ti ' t df tines.
pref or abl y, * PRISTISLFPTORtBRdoarplast Hheo tale: rgfrde i fhet fesomdibo pedivin: one
byte. s BRI gbnDhswBhiZH &DbriritihgEorDBAAIMYGRith the write protection information

10 - being stored in physically separate locations of the recording medium.

Preferably the recording medium of the storage device is a disc, and the
write protection information is stored in the Lead-in area at a plurality of
timés.

15
Preferably, the write protection information is stored four times.

Preferably, the length of the write protection information is at least one byte.
20 The invention also discloses a storage device, comprising:

recordable and/or rewritable recording medium including: a Lead-in area; a

Lead-out area; and a user data area; and

... 25 -a cartridge having a case which receives the recording medium, wherein the
| recording medium redundantly stores write protection information in the
- Lead-in area to protect the data recorded on the recording medium from
unwanted overwriting or erasing, and wherein the recordable and/or
rewritable recording medium is a DVD-RAM.
30



The above objects and advantages of the present invention will. beconme nore
apparent by describing in detail preferred enmbodinents thereof Wghi1/2006
reference to the attached drawings in which: 10 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 FIGs. 3A and 3B show the data structure of a defect
managenent 15 area (DMA) of a general DYD-RAM FIGs. 4A and 48 show

exanpl es of tPrefalably, Stthect write of ptdiectidAinidrneationVDsiAd féurtinséqri ng wite
protection information, according to the present invention; FIGs. 5A and
5B show further exanples of the data structure of the 20 DVA of a DVD RAM

for storing o fe‘galﬁ’lg %ﬁ{eh%ha%é&{i‘{ﬁégf& t?cﬁFﬁ’PdHﬂ%ﬂioh‘?s al [38s 6@&8?{('& hod

i nvention; ngawrlte proteC|on
accordi ng to a preferred enbodi ment of the present invention; FIG 7 is a

flowhart _ill ite protection 25
i nf or mati on ﬁ@EFﬁﬁggﬂpmnﬁFwB%%g] . FIG 8 shows the
structure of the disc identification zone for storing the wite protection-

information according to the present invention; FIG 9 shows the data
structure of Theeabwie ebjacts anti advantagesraf ithe presemtehhventimmevitﬂitacome

et e NGl acBaP R ST mrdiied ohBaitgis it U o,
the structur féf@feﬁc@‘io e tthehetd §RWIRGM Which! G 10; |
10
'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
15 area (DMA) of a general DVD-RAM;
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
20 DMA of a DVD-RAM, for storing write protection information, according to
- the present inventibn;
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
25  information according to the present invention; .
FIG. 8 shows the structure of the disc identification zone for storing
the write protection information according to the present invention; |
FIG. 9 shows the data structure of the write protection information
stored in the disc identification zone of FIG. 8; -



FIG 12 shows the structure of the control data zone shown in FIG s 11;
FIG 13 shows the contents of the RVD (Recording Managenent dat@/jlglztbo)@
an RVA (Recordi ng Managenent Area) according to the DVD- R and DVD RW
specifications; FIG 14 shows the contents of the conventional RVD field O
shown in to FIG13; FIG 15 shows the contents of the RVD field O for
storing the wite protection information according to the present
invention; and FIG 16 is a flowchart illustrating a wite protection

met hod accordi ng FIG. aoslews thesuicars obh diBe SR gé rﬁéfanDVDLR &had
DESCRI PTI ON CE THE PREFERRED EMBODI MENTS Referring to 1, where the
wri t e-i nhi bi tDYBrRVGsPeciiiGatioRs.dge  according to the DVD RAM speci fication

s shoun, v ef er enqa Ui Blyctne SubARE SPE Eody I hiek diiNPlF Bk, and a

reference nuneral represents a sen ed 0 determn ther a

di sc has been takdriGout2 stioves thes structure lof he Tontrbedsataosme showe-inrFIGDI t
hole 1 indicates that witing is allowed, and an open wite-inhibit hole 1
i ndi cat es? thqlt1'V\/r|t| ng i s prohibited. 25 Thus when the wite-inhibit hole

1 is opened, in tfi"fFGCOIrEf §ﬁ@ﬂ§‘%89c&?¥9ﬁts'?éf‘/'tﬁ§mﬁ' (F@éccfr&lﬂp %mpg{nent

apparatus, witin data to a disc I's prohibited" even command
i's input f r ostata)ei &b@pﬁadéiMAdRemtdmgnﬂ\dnmemenmrea) accordingt tocthei B¥Dean be

protected fr itin 30/ 11/2006 8 FIG 2 shows the
structure of @WME@X%&EH\QK rﬁgle DVD- RAM specification. The disc is
conprised of thref|@at4 showsehe canleddslof fheaé&?wenﬁonélm[ﬂﬁéié PERGWRH 2

Lead-out area, in the aspect of function. Al so, the disc
10~ FiG.13;

FIG. 156 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 illustrating a write protection method according
to another embodiment of the present invention.

15
DESCRIPTION OF THE PREFERRED EMBODIMENTS

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

_ according to the DVD-RAM specification is shown, reference numeral 1
20 'represents a write-inhibit hole and a reference numeral 2 represents a
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.
25 Thus, when the write-inhibit hole 1 is opened, in the corresponding DVD-
RAM recording/ reproducing apparatus, writing of data to a disc is prohibited
even if a write command is input from the outside, so that information written

on the disc can be protected from unwanted overwriting.



can be classified into a rewitable area and an unwitable area. In
particular, 5 the Lead-in area contains a read-only zone in the

part, whi ch is an unwitable enbossed data zone havi ng pits, 3'(?}”?1?9%06
rewitable data zone following the read only zone, in which both recording
and pl ayback are possible. Meanwhile, the Lead-out area and the user data
area conprise only the rewitable data zone. The read-only zone of the
Lead-in area io contains informati on abo@t physical specifications of the
disc. The rewitalbl@. 2d¢hbwszbastratturéef bedide i mceominganid tihe LBYD-BAM ar ea
contain four def ement_ar eas, DVMA 4 in

1. DMA 2, DVMA 3 an
B ot o SBEGRCatiash  Pe GSC . FREPESEY G hiamRarS, B.e@ kA, BFRA B use
by adi sc TUEPRAY Seq drRd £LEKLAFRIOE (TR Hpelh o AcHbRC Al dhbisd et

zone for testi ng recor repro uct on operations In a
recording/r epandheoc!agﬁlﬁqq)utmauewntabglmarea andiek unwaitable @rea.oimpatticutareach

d .RAM s f
10 L nels ) tesCeadiillea sl aTRBG-anil 7pRs irotie oL Part WY BT ot
t hereof are [Alrikdlle @reBddakdigsar E%E - hav bt §55an3'°a FBWrifDIS atat Juhglat a

structure in the defect managenent area ) described at pages PH 155
t hr ough PH 1fsdlowing ke mead Zopeciini whichobgthpeacording sandy playb@cknare

o oup. oer ¢ PRTBY Hieb ey BscEeatfbHs 8réd ol el el Arf oo Bbse fct L e
(DDS) area. dniyothel révritabler daef eohentFRgesRdony’ 26he DV the LBWH-R, afddh 3 and
DVA 4 are present in the Lead-in area and the Lead-out area of a_disc,

wher ei n 18vA eoniaisfiirration abowtphysical saacifieationsHf shridisen thexreviitakles 30
et et s 301 1505 B M Reali! Srigind the |G dlR; 4, ddtdlh ol dbrbtec
area. Wi ti npapagémedearteasd)MA 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
15 reproduction operations in a recording/reproducing apparatus, a guard track

zone for connecting each zone, and a disc identification zone.

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.

20 |
FiGs. 3A and 3B show the data structure in the defect management
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

25  definition structure (DDS) area.

A total of four defect management areas DMA 1, DMA 2, DMA 3 and

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

~ . wherein DMA 1 and DMA 2 exist in the Lead-in area and DMA 3 and DMA 4
30  exist in the Lead-out area, and identical information relating to disc defects



information in different areas, i.e., in tw areas DMA 1 and DVA 2 of the
Lead-in area and in two areas DVA 3 and DVA 4 in the Lead-out arygp/1192006
done to prevent the problem of data becom ng unusabl e due to disc defects.
5 1n the byte position 3, i.e., BP3, of the disc definition structure
(DDS), a disc certification flag as showmn in FIG 3A is present, and the
disc certification flag conprises "In Process" information indicating the
initialization state of the disc, a "User certification” flag indicating
whet her the iandlirst@alizatiareof ittie discbis storesskin eachl amed.DiWdtimpsuthcidentical

certification' _fla i.ndj.cat i whet her,  t he correspondin i s certified
by a disc" nadﬂ?oéi@?ﬂ?%rm d’fger\'ﬁ"?g'ﬁ?sp tCor RO ATERS| 58@1q¢f94 ﬁ)eﬁ‘gyéé’ fdB&i ti on
BP3 is infor meiddoR £#89Und ihetwc?ﬁﬁéa{seoﬂﬁﬁ% ariP DMA Y inl {he! lt%cf%hﬁa%%?' il ons
16 to 39, BP16-BP39, each byte has a group certificati ag as shown in
FIG 3B in ardqreetntnre\eenttthmprqjllemtofcdaia BDeeomingt unysabliet dumnto dibe GleRR2S. have

initialization informati on about 24 recordable areas, i.e., a group,
defined in the DVD RAM specification version 1.0. That is, each group

certification flagn fesbytelpditRiessie.l BPY, mhepaasanerthhGﬁMcﬂﬁet Ds),
initialization state of the correspondi ng group and a "User cert I fl catl on"

flag i ndi cat Bndisgheerifeation: flagsasi shawn tinf Fa. BA is M@entH@ﬂd thenedisgr oup

exanp! es ot CRUTEIGP S AEE BofufleBR® ., FiBo8as*C dnfoinmptid | iRFRUE 2l
group certif iritidlizatior kage Oftﬁehﬁsdl&CU@'@‘fctémﬁcatBnSﬂéglﬁidltﬁaﬂmg(\%@})eﬁﬂ@ of

t he def ect n‘gnagement area (DMA) that stores wite protection |nforrrat|on
accor di nd0 t odtSReiSpeeaifind 'P)‘lv%rﬂﬁedisn angdn a; Hiaisgafanutacturet (estifisatione fiagsc

certificatio E tion
is stored in Ic{a@ﬂgiﬁ@%@e eo"JFOﬁae sﬁé\gg'r Q 0Egdl sC r@%ﬁ@&f%%ﬁ# R%(S'ulfégt&reqa
and flag information written in the byte position BP3 is information about the

entire disc.

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

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

_ FiGs. 4A and 4B are examples of the data structures of a disc

25  certification flag and a group certification ﬂag of the disc definition structure
(DDS) area of the defect management area (DMA) that stores write
- protection information according- to the present invention. In the data
structure of the disc certification flag shown in FIG. 4A, "Disc write
protection” information is stored in bits b4 and b3 of a reserved disc



certification flag "Reserved", in contrast to the data structure of the
disc certification flag shown in FIG 3A and is defined as fol I3em61 1 Py 6
wite protection 5 b4, b3 = 00b: Disc is not wite protected 10b: D sc is
wite protected Entire disc shall not be witten to except for drive test
area, and DVA area 10 11b: Disc is wite protected Entire disc shall not be
witten to These bits shall not be nodified to other values O hers:
Reserved 15 In the same manner, the datg structure of the group

certificati OeifRatiSNOWhg | “'R‘@s@rve‘bB StiRr 6§ntré§t%pthwrdét§ Hreda b the

|nformat|on in bits b4 and reserved group certification flag

"Reser ved" ﬁlsccﬂﬁrtlﬂlmlpntﬂagtaﬁ@wamd:lﬁ Bé¢ and és defineichas fpliows. certification
flag shown in FIG 3B, and is defined as follows. 20 G oup wite protection
b4, b3 = 00b: Goup is not wite protected 10b: Goup is wite protected.

User data shall BPisgwiitedsrowdtichen to this block Qthers: Reserved The
states of the bits b4 and b3 of the disc certification flag, and those of

the bit b3 and b3 of the group certification flag are shown in Table 1. 30
30/ 11/ 2006
~ b4,b3= 00b: Disc is not write protected

10b: Disc is write protected
Entire disc shalil not be written to except
for drive test area, and DMA area
10 . 11b: Disc is write protected
Entire disc shall not be written to
These bits shall not be modified to other

values
Others: Reserved
15 .
In the same manner, the data structure of the group certification fiag shown
in FIG. 4B stores "Group write protection” information in bits b4 and b3 of a
reserved group certification flag "Reserved", in contrast to the data structure
of the group certification flag shown in FIG. 3B, and is defined as follows.
20 '
Group write protection
b4, b3 = 00b: Group is not write protected
_ _ 10b: Group is write protected. User data shall
25 ' : not be written to this block

Others: Reserved

- The states of the bits b4 and b3 of the disc certification flag, and those
of the bit b4 and b3 of the group certification flag are shown in Table 1.

30



11 Table 1 Disc Certification Flag G oup Certification Flag States b4 b3
b4 b3 0 0 0 O No wite protection 0 0 1 0 Gven group is wrlte3g)/Pg_g(2t(ﬁ§16
1 0 Don't Care Soft wite protected on entire disc 1 1 Hard wit

protected on entire disc In the above Table 1, soft wite protectlon means
that wite protection 5 can be released, that is, that the wite
protection state can be changed to a rewitable state by setting the
corresponding bit b4 to "0". Also, hard wite protection neans that wite
protection isTaeli ed to the Lead-out area as well as to the Lead-in area,
SO that the wite protection state can not be restored to the rewitable
state. 10 In the hard wite protectlon for the group, meking a part of the

disc hard WW e,
rather thafd PF%a% | ags

ly ther §E?t§sa pr obl %m of

processing |[In RFRE Cprreggonding q;‘pup wWhenpghe entire disc is
reinitializgd, Thus,{it is_ is unfavourlable to sef the hard wite

protection fior tthe gfoup.0 As shownQin tithe dal a st uctNe erité pfotésdiondA find

4B, the wri proteption—nfarration—gi—the disclis witten in the difsc

\, Ot C

definition $trudure (DB5) of] t hel def dct n'echagemth&‘fﬁé'laQ'PWA?Wf%d

I denti cal ite protjection 20 (i nformatijon is wit enfot]Jé1 to thg sane
di sc, so th@t_robustjness of tHe w.itelprotectionjinfornation on t he gisc
i s enhanced 1 0 Don’t Care Soft write protected on
entire disc
1 1 Hard write protected on
entire disc

in the above Table 1, soft write protection means that write protection
5 can be released, that is, that the write protection state can be changed to a
rewritable state by setting the correéponding 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.

10

In the hard write protection for the group, rrtaking 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

15 unfavourable to set the hard write protection for the group.

As shown in the data structure of FIGS. 4A and 4B, the write
protection information of the disc is written in the disc definition structuré
(DDS) of the defect management area (DMA), and identical write protection

20 infOrmation is written four times to the same disc, so that robustness of the
E write protection infbnn’ation on the disc is enhanced. '



30/11/2006 12 Wen.a bare disc that is wite protected is inserted for use
into a case, the wite-inhibit hole of which is in a rewitabl %(ﬁf‘&?Z(ﬂfG
if a bare disc that is not wite protected is inserted into a case
wite-inhibit hole of 5 which is in a wite protection state, the wite
inhibition information stored on the disc cannot match the state of the
wite-inhibit hole of the case. In such a case, if either one of the disc
or the case is wite protected, it is pfeferable to operate to be suitable
for the wite protection state. This is i0 because in the user's position
it is preferable that the content of data is checked again wthout

overwr i ting ratheWhaarg baee idigsothairis Vmieapn@eec;tgd xslanmﬁmﬂ fd’frmﬂghnto a

f
The "5 o oc Bery e BARLMR Y8 df WHiRS s, A TBulfati slalf; G & Sage e’ ° ©
respecti vel y thatf stnhl@t dtite protetiedi isi iBSertdd WabUa CasPDHle Wikdiribit hRleifect

managenent area (DVA) that stores the wite prot ection information
accor di ngt o Whigh 5 iBsa Nrite prelectiom state, theewiitesishihitioncinfarmalion istoedoomct i on

one bt b4 cdie Rec2R8! RatotPe b AR Y It Pavtcti o "

i nformation is for the hard wrlte protection or for the soft wite
protection, which is defined Lollovvs Disc wite protection 25 b4 = Ob:
Disc is not witelpPititaicage. l?'t ¢f are pEthe dise g5 the saseds writa pwtested, shal |

not be writtgis pRfEMBRPI0 bfératt to'Fe shitsle 15 e WA fiechbA3tall. J4id & 2006

10 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.

Fi1Gs. 5A and 5B are further examples of the data structures of the
15 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
20  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
25
b4 = O0b: Discis not write protected
1b:  Disc is write protected
Entire disc shal! not be written to except for drive
test area, and DVMA area :
30



13 The group test flag shown in FIG 5B can store the wite protection

I nformation using only one bit b4, which is defined as follows. '
protection 5 b4 = Cb: Goup is not wite protected 1b: G oup i?ﬁ?(?ﬂd@
protected User data shall not be witten to this block 10 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 cerisfication flag, any "Reserved"

bits can be used.ThesgRduOtest iRgbéto iRf F‘i@.esgﬁ:SH%t&‘értgéWrﬁé‘?‘r&@cﬁ“}; g,
that is, "Goup wite protection” flag, may not be used. This Is effective
in a disc ininproationuying ondpenrs bitb4gwgiqb1 is slefined asifollows. ot ect ed, and in
this case the bit b4 of the group certification flag is "Reserved" as in
t he conventional specifications. 20 The present invention can be applied to

a case without a Grbbﬁv&rﬂ@ﬁbdtéctid?ﬂ e, and infornmation on the disc can be
efficiently protected in this case wusing the wite protection information

stored ondthe disc. FIG 6 is a flowhart illustrating a wite-protection

met hod according to 3\}?4@ p()g:f erglf:%&egg%mgh@%c#eﬁe present invention.

First, it is checked ether  a a case (step S101),

and if the disc is installetbin Ghaup isagdte prbtectdcat e of the write-inhibit
hol e of the case is checked (step 5102). That is,_ when the wite-inhibit
hole is closed, it neans that ca/$9negfa shalinet beyyitien tpthisdledd. Wen the

wite-inhibit hole is open, it neans that the 30 cartridge is wite

protected. 30/11/2006 14 o
10 In this case, preferably bit b4 of the disc certification flag and the bit

b4 of the group certification flag are used. However, instead of using the bit
b4 of the disc certification flag or group certification flag, any "Reserved" bits

can be used.

15 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.

20 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

25 " a 'preferred embodiment of the present invention. First, it is checked whether
 adisc is installed in a case (step. S101), and if the disc is installed in the
‘case, the state of the write-inhibit hole of the case is checked (step $102).
That is, when the write-inhibit hole is closed, it means that cartridge is not
write protected. When the write-inhibit' hole is open, it means that the

30 . cartridge is write protected.



If it is determned.in step S101 that the disc is not installed in the

case, or ‘after the state of the wite-inhibit hole is checked i e
a wite protection flag of the disc is checked (step 5103). Thg(ﬁig,f/%rlte

s protection flags within the disc certification flag and the group
certification flag are checked. It is determ ned whether the wite
protection information of the disc matches the state of the wite-inhibit
hol e of the case (step 5104). That is, £ when wite protection
information is witten on the disc and the wite-inhibit hole of the case
Is open, it is determ ned whether the wite protection flag of the disc
certification fladf itdssietemmined "inrstep it Heatitha"dist ag eot snstalied @5 the

G h i se, = f Lhat. the wit tection inf ' f
Che' dl sc. doGeShopt BRI Fte OF the Sirerinit o R heiikech) 9prS B €ase
(step 15 S1Qaite protddiBn'Midd @f het ik i@.”cﬁé@@dotstéﬁ;%?l%g TRt 1i§) Galte On

flag is set as a wite protection state in the st or if one of
ei ther thé dipseteetion flags agthin ithelidise eertification ifiag andothecgraup sedifisatioren

t hough bot h e protection 20 states of the disc and the case do not
match in thehggg\sggﬁgg% 't is checked whether the disc is set to a "hard

wite protection" state (step 5107). If the disc is set to the "hard wite

protection"” state, data witi %to the entire disc _including the Lead-in
area and the Leadlidstdelemingd wdhethazthe Maite peetegtion, infapraation; of tamidise ed
(step 5108). ' Ll gt g r..t han
the drive t e@%ﬁh&%&a@%ﬁgg%@{eﬂg@ﬁﬂg r'#t1I Stgér ecge% %?%S&épﬁ;ﬁftﬁlst ed
(step 510P) . whénivrite proteiciomiimfecmation lie wsittep drilfie Hisataridnihevwritesinhitdt ect i on

state. it i SORATIEE com s pRhdt I dReUPined yrBhet e HIgestoNHBE LD
certificati ofel 4RE dertifi@itiohCfldd s 3t b/ £0QRite Iotection" 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
15 S106). '

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

protection state in the step $105, or if one of either the disc or the case

indicates the write protection state even though both the write-protection

20 states of the disc and the case do not match in the step S106, it is checked

whether the disc is set to a "hard write protection” state (step S107). If the

disc is set to the "hard write protection" state, data writing to the entire disc

.~ including the Lead-in area and the Lead-out area other than the user data

area is prohibited (step 8108). Otherwise, data writing in the user data area

25 other than the drive test area and the defect management area (DMA) is
prohibited (step $109).

If it is determined in the step S105 that the write protection flag of the
disc certification flag is not set to the “writing protection” state, it is checked
- 30 whether the write protection flag of the group certification flag is set to the



"wite protection": -state (step S110). If the wite protection flag of the

group certification flag is set to a "wite protection" state, wgtiNg¢aié
in the corresponding group is prohibited (step S111). O herw se, data
witingis allowed in the rewitable area (step S112). 5 The wite
protection nmethod illustrated in FIG 6 corresponds to the case of using
the disc certification flag containing the hard wite protection flag
shown in FIG 4A and the group certificgtion flag shown in FIG 4B. Wen

the disc cer tigite proteptidn agtab (E!eg\ SMORNE the \inféulii)r&%fibrﬁi | g thé a9 of
to FIG 5B are used, the steps S107 and S108 illustrated with Teference to

FIG 6 are gheupéerificaten flagdnsehto ai"wcite:pratewaréltstzta, w:'izhiggidﬁtaém tlue)dt he
"W on' in.fhe s 1,05, A ta in the user data
area s profoperaandhe dalp i dlombiBteee s ILh, PacRids. dath Wietidis ng o

met hod of setllowedan tRyaviradbie a@éé@ste?@ﬁb?. wite protection state or of
changing the wite protection state of the disc to a rewitable state. A

met hod of Supdating the wite protection information will now be described

with reference to- -l .0 R I 7 | C. or a

cartridge is i nseﬁgﬁwiﬁljﬁt%Rg@étfpgg'g]ﬁflongy@%tﬁéggdﬁiﬁ?gaepﬁggggﬁgqoa&t f?e_ ite

protection i oase whtising the dibe dettification dlagSeihtaininghthe, hald whted ptstectiored
tion has_been input by a use step

whet h th it t ' i nf ] r

§202) and whtAS SHEW 61 SReBnd dhe gravs GRiETGRIonSTat hewhyint _ﬁlt@-u%é{, Py
e det . o ¢ S

brotecti on ( oaPtBst EplfiERic flad Bf FAS. 5 At Gioub erffoatioh/fag of

prot ectitn ihiGhradhareoused, e stapseS1nhdnd $108iilustated adthireferbhegtoFIG.he

di ' t th ' tection state ep..52Q4) .. Wien the jnformation

et by the. et otaiame Shetdis o shiFRRiRTaeD A 991 10 e SWHS. 1 | o

determ ned vhietdtiont eateNhotHERL SA06, WithBed3@ hlirdWer data area is
prohibited in step S109.

15 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.

20 In FIG. 7, when a disc or a carlridge 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
information is input by the user, it is determined whether information set by

25 - the user is for write protection (step $203). If the information set by the user
is write protection information, the corresponding write protection flag of the
disc is set to the write protection state (step S204). -

When the information set by the user is not write protection
- 30 information in step $203, it is determined whether the information set by the



16 user is wite protection release information (step 5205). If the
information set by the user is the wite protection release infagriionodé
is determ ned whether the current disc is in a hard wite protection state
(step S206). If the current disc is in the hard wite protection state,
the user is 5 inforned of that wite protection cannot be rel eased (step
5207). If it is determned in step S206 that the disc is not in the hard
wite protection state, the correspondifyg wite protection flag of the

disc is set t@efhgs et rbectish 2lrelesé CihferRation 1&&335 sgposyIen fhepgetting
of the wite protection or the release of the wite protection of the disc
i s conpl et ed,nfolmation set by theaysebi94he 921 otectiongeicase anfolroation, Wrigl t he

disc isinstalled.in,a,case, it is t er.m.ned, i n, St. - S209 't he state
of "the w1 o BT R thepulnal BB UR e oMt brotecsp; late (e '

information Fpegd If the Barehedisc!ib ih tRe Hatd St profectibhiRateNthdidsehase is
of the case does not match the state of the disc, the user is inforned of

such dif § er éfesned tafgtheb yoite piptectior cannet peotalensed (ster §3073t el it Toie

met hod of up | |tV .0k i j r. ' e ed | FI G
7, can be pegggéljﬁﬂ%é ﬁ%ﬁé%&)&éﬂéﬁ@% oﬁgc ‘lsﬂoglﬂtqgié g&dadvﬂeﬁﬁge%ﬁlgﬂgaé;{g 'is 20
inserted, anthe@prréspodihgvite protevtiohfagvof ttise RIisy RCbéioM the contitable ed
using the wite protection information as illustrated with reference to
FIG 6. In tAa®fHEerS208)enbodi nent of the present invention, the wite
protection information of the disc is witten in the defect nanagenent area
of 25 the disc. However, the disc identification zone of FIG 2 can be
used instiead of tAbsodafrent theseatiiageot ther weitoproteetich o .thdhreledisecof the

identification zone is present both in th ead-ip area t ead- out
aren. |1 ke (WoiBralepton o 366 Hiss & pempistedntraiisctherned, 8Pt 8207 dent | ca
information §»gg Pic%'ﬁgfefed,'dfﬁﬁhé‘aiéd”i@ ifdtaffled FERThES GAls dilerfINgd it ofedt ed in
the Lead-in area an 0/ 11/ 2006
S209 that the state of the write-inhibit hole of the case matches the write
protection information stored in the disc. if the state of the write-inhibit hole
15 of the case does not match the state of the disc, the user is informed of such

difference (step $210), and then the procedure is completed.

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

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

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

In the preferred embodiment of the present invention, the write

protection information of the disc is written in the defect management area of

25 the disc. However, the disc identification zone of FIG. 2 can be used‘ instead
of the defect management area of the disc. The disc identification zone is
present both in the lead-in area and the Lead-out area, like the defect
‘managerment area of the disc. Thus, writing identical information two or

‘more times to the dis¢ identification zones located in the Lead-in area and



17 the Lead-out area can ensure robustness as strong as in the defect
managenment area of the disc. Since the disc identification Zonej(ﬁ/ﬂﬁt/ZOOS
presently used for a specific 5 purpose, there is an advantage that the
disc identification zone does not conflict with the information witten in
t he defect managenent area of the disc. In particular, information of the
defect information area relates to only the DVD-RAM it is difficult to
mai ntai n consi stency between discs for opjical recording/ reproduction.

Meanwhi | e, sithge L&Ri-BUBC atleNlcahi CaAS B 78H8sth8sd'd skBnf B8tihithé dQ 2

specific disc, the disc identification zone can malntalin~ consistency with
anot her di sc rsanagemenipreaef theandisar specifications. An exanpl e of storing
the wite protection information using the disc identification zone wll
be described with reference to FIGs. 8 and 9. 1s As shown in FIG 8, in the

structure of a di Bintcsley discGabhifieatio onlak notiRessntiy ided fird 8peEiRe
information for a bare disc, four flags for wite protection are
concur r enf| y PiPesSerihete ishanadvantage thati et disa idenidication 2o0ne dees mot e

normal fl ags four . gt on f.ther fl ags

20 mat ches eg@hﬂfg?ﬁvgp, ﬂll|et H@%&%Qf‘ﬁé@?ﬁ'&ﬂﬁ? &?ﬁlméﬁgé%mgm %6?? PE?@%t for

the disc. Faiscexinnparticultt)dnformatibh @ thedefout infoRnation arda rdiies dbshly
ad-in area, and disc identification

identificatign %nw the _he Al e¢ | )
i nformation 51e PVY-BAM, ibisgithicuit ta mamiajn cansistepex betneasp dises farentisal ti mes
in the f . St : | SG: .| e | ' f th
Lead- i n ar ea > hdPg] [eHMATIoR, Wbafinid, diffe the tish IHuicafic 26 JREL D] | "°
contai n # w rastrigiedt tecta @petifiagdisthethdi disc idbnificatiorntzone icahonmantatn of 1

| ock | h is. . Ln . Tabl e . Table 2 11/ 2
bl oc engt cc':r?sgtlérqa? Htﬁea%oﬁ?erséﬁsoc\:l\gat%s?ylng tt)hee snrn2iiar3$gec |gat?ons. 30/'11/2006

An example of storing the write protection information using the disc
identification zone will be described with reference to FiGs. 8 and 9.
15
As shown in FIG. 8, in the structure of a disc identification zone that
stores write protection information for a bare disc, four flags for write
protection are concurrently written to the disc identification zone, and two or
‘more normal flags of the four flags are read. If the contents of the read flags
20 matches each other, it is regarded that the write protection is set for the disc.

For example, the four flags are written in only the disc identification
zone of the Lead-in area, and disc identification information of 1 block length
| (=1 byte) is successively 'written four times in the four blocks from the start of
25 the disc identification zone of the Lead-in area, and all the first bytes of disc
_identiﬁcation information contain a write protection flag. The disc
identification information of 1 block length is summarized as shown in Table

2.

30 Table 2



I's BP Contents. Nunber of bytes O Wite protection | byte information 1 to
32767 Reserved 32767 bytes The wite protection flag of the di S%bl)/l K/é 06
identification information corresponds to the nost significant bit % I%
of the first byte as shown in 5 FIG 9. Wen the flag (indicated by 'W")
value is 1b (binary), it means that the entire area of disc is wite
protected except for the disc identification =zone and the drive test zone.
Al so, when the flag value is Ob, it neang that the entire area of disc is
rewitable. That is, "WP" of FIG 9 is defined as follows. 10 WP = 1 b:
Entire area of disc is wite protected except for Drive test zone and Disc

i dentificatijon zone. Bp Oo: Entifre are&opterlssc is not Ndmber bfbytest ed| 15
The reason \hy onlyv two nornel Iflags are read fromthe four witten rite

protection fllags is d follows.| I n \Wite peafectigher e onl y ond hytet e
protection fflag is witten, an error.@gﬁngfo energted in the area in phich
the <corresponding flag is wit|ten, d he arjea cannot be used. Al so,

in the -casg wherqterggysreadi nd and nResgwedi Ng 15 all oppPe7 brise 1S
possi bilityiof 20 abnormal qperation such that nolinformation can be |

witten to the disc permanehtly by erroneously reading the corresponfli ng
flag. Meanwhil e, en witin I te protection.infqr ign in_a plurality
of Ui ocations, ihife Mts PRIBHUER | fAd ok tbhe Clsemior R AR MSPTRRIN ng 1 he
25 corr esponghigspdida’ teBheomose s niﬂ_%ﬂﬁﬁg%t (i) bﬂh_etm%tm%aé ot for a

series of processes fromthe insértion a di‘'sc, 1nclu readi ng vari ous
30/ 11/ 2006 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.
10
WP =1b: Entire area of disc is write protected except for Drive
test zone and Disc identification zone.
= 0b: Entire area of disc is not write inhibited
15 The reason why only two normal flags are read from the four written

write protection flags is as follows. In the case where only one write
protection flag is written, an error can be generated in the area in which the
corresponding flag is written, so that the area cannot be used. Also, in the
case where only reading énd not writing is allowed, there is a possibility of
20 abnormal operation such that no information can be written to the disc

permanently by erroneously reading the corresponding flag.

Meanwhile, wheh writing write protection information in a plurality of

'locations, there is a problem in that the time required for reading the

~ 25 corresponding information gets longer. That is, the time required for a series
of processes from the insertidn of a disc, including reading various



19 information fromthe disc and recognizing the information required for
the control of the disc by a mcrocontroller, can be become longgy/11/2006
However, in the case of updating the wite protectlon i nformation, s
operation only for the updating is perforned. That is, because i nf ormat i on
Is not read, the witing time in units of several hundreds mlliseconds is
barely worth consideration. Thus, witing is perforned in four |ocations
in consideration of the robustness of ipnformation, and error correction

capabi lity iygof | B a%gunﬁls@“r?ﬁg fééc}',‘rﬁig ﬁ?@fd%ﬁgnfgﬁﬂgﬁoﬁ ?e%u%en%v‘f

errors are not lo generated, or nornma are rea
of them matclforﬁhetmontrblm‘rthetdm:WaMCmmhtroueronasbethmcome:ibEer sc is set
wi t hout reading the remaining flags, thereby increasing the operating
speed. The wite protection nmethod suggested above is not |limted to only

the 15 DVD-RAM ppderan ﬁetlﬁ)%ggo(f Qpa’atﬁigfﬂné O e eﬁaeﬁ'.ﬁ;o?mabeﬁs

physically the sane as sim specifications,
which wil§ aperatiendedy forbeel upgatihg Soperfamed h'Ehattls Lhnaaueeommemaium is

di : I d .20 f di
Foughly. di vi BEGTEEH: 41 WDt e i (RS PL SRl BlndBRe rolRarr s = RElYEi ng an

R (Recor di ngivoithf ebnsitiegitiof! eaTROS, Wltmgnfé)rﬁ@?drﬁ{boarlﬁafou_l:h%catlbﬁé Ofymat i on
area is divided into a PCA (Power Calibration Area) for calibrating power,

and an RVA (fersifeiphien of theapbnsinesarcd infoimatianiiang efearaocaection capabilitn

| at t ab h f
i e, rocor deraRe ifid abodtn, dubngh iRl R That IS FuftS B °
i nf or mat ioon gereaies, dr modﬁdlly coreected Elagdalrél rédccand dab of tiesamigteh @aghea in

which -data i s recordable by a user and a Lead-out area that is not
defined yet $tHe% h@eDWHIR RIQEEAHOD- RiAte st idisg jin Bt without reading the

remaining flags, thereby increasing the operating speed.

The write protection method suggested above is not limited to only the
15 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

20 DVD-RW specifications. The disc is roughly divided into two barts 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

-—Mahagement Area) including general information relating to recording, i.e.,

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

~ power control and border zone, and the information area is divided into a

Lead-in area, data recordable area in which-data is recordable by a user and

- a Lead-out area that is not defined yet in the DVD-R and DVD-RW
-specifications. |

30



30/ 11/ 2006 20 Here; as shown in FIG 11, the Lead-in area conprises an
Initial zone (contents: 00h) for which a specific purpose is n i
a reference code zone (channel bit pattern: 3T-6T-7T) used to ?Oonfir?%(ﬁﬁlbs
equalizer for a radio frequency signal in a drive, first and second buffer
zones (contents: s 00h) and a control data zone containing the contents
shown in FIG 12. In FIG 12, physical format information of the control
data zone is about types and versions of,the specifications, disc size,

r

[

mRXi mum {1 ansm SHAR £8LRowdiA FIG! | HhH! € oaaliR LRl Uakrhoriddt il ptiglensi ty
and data io region allocation, and the di sc manufac urlng Information is
unr el at ed t o zoner{pantehtd: i0Dh) fér vhich 2 senific plrposeris rat definealy aRBfRRréReeor di ng

Va t Dat fi f th ' t he DVD- R and DVD,RW
poctT1 cat | ofoobAgue G8aRRl RIOABIFTECS| FTRCA LRsle FomYalA SRHAEPRIPR syst em

reserved fi e'rﬁdi@i‘?&tﬁ%@ﬁ% ilngﬂﬁrﬁeyﬁiﬁuﬂ}d %}Ed}ﬁ‘d ?uﬁéf‘%ﬁéﬁgéérﬁéﬁ&t As

shown in FIG 13, o0 consists o sectors, | ich the first

sect or i s5al [09bhand axonte! datazong ¢ardsiningethe apntentaishowhdn k@i 42 of t he
disc is stored in RWD Yield 0, Optinum Power Control (OPC) related
information is stored in RVMD field 1, 20 user specific data (contents: 00h)

is stored in RVD fd ¢I@. 22, gngskal deimatafformatibar dftHe0 BomtfolSéRactbre iRMD
field 3. Also, in the case of a DVD-R disc according to the specifications

of version 1abouRAvpes (ard oversiapszefieihe ispesificationn diRgl (&R g MadBLE ng

items is sto ' Lel g 4 . el . r cordi ng
I's perfor nedfrsg?\'@&ﬁwj{%%l ' S%Qéﬁ%'%’ﬁ%ﬁﬁf&%ﬂ%@é@ \?i"gF d%%-t he
case of new rdgidn allooaticr,asad|the [UEE Rldnufacturing infievationC Rt uangatell whi ch
are not yet defined,. Rzone information is stored in RMD field 4, and RVD

field 5 and BNDPRIRIGY- 12 are allocated to store defect

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
15 RMA comprises 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 allocated 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,
20 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

25 ﬁgld 14 are reserved. "

In the case of rewritable -and erasable DVD-RW disc the

- specifications of which are not yet defined, Rzone information is stored in

- RMD field 4, and RMD field 5 and RMD field 12 are allocated to store defect
30 management & certification related information taking reliability, certification



30 managenent & certification related information taking reliability,
certification 30/11/2006 21 before the disc is used and managergt1 92006
defect in use into consideration. Also, RVD field 13 and RVD field 14 are
reserved. FIG 14 shows the contents of the general information of a disc
stored 5 in the RWO field O of FIG 13. In FIG 14, byte positions BPO and
BP1 stores information about RVD format (recorded only with 0001 h), byte
position BP2 stores information about thg disc status, and byte position

BP3 is reserpeggre Thige bydic PGsi tuseds BR4 hﬁﬁrﬁd@ﬁ‘n@rﬁ%f Hefs®® Wniugeeintibsc
identifier information that stores the recording date and tine of the data

as lo ASCI| c¢easiderationyi AlspnRMDydieidols and 86@@@'9‘?’0 eare 1gsepiede positi ons
BP22 through BP85, and the remai ning byte positions BP86 through BP2047
are reserved. Here, in the DVD-R disc the disc status infornmation stored

in the byte posiFHIGn18Ehows tﬁefconmihtsaefﬁhelgmm ihforin@tian oDasdiscssme:s 00b:
I ndicates that disc .is _enpty 0lb: |ndicates that disc,js 8 ﬁ ,i)nce
B e &R

recor di ngSnode h@(ﬁ"d@ore'ﬂn%q{dﬂ% thatn &ilSe 14s byte ipositions
mode 03b: In%’tcﬁ‘ Snf 51%3 ﬂl éﬁodstM[ﬁl%hﬁé’td Pé’?gfo%fd gﬁf WRR 0{ kg IS

used 25 O hers: eser I'S an exa able s g e state
wher e t he w pbsitiopBR2 stares infafroaticat aloutitse slisar stdtusn ant doytie posmdmﬁﬁ&g t he
DVD-R and DVD ?‘géelr\llégooqhez%yte positions BP4 through BP21 store unique disc
identifier information that stores the recording date and time of the data as
10  ASCIl 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.
15 (BP2) Disc status
00b: Indicates that disc is empty

01b: Indicates that disc is in Disc-at-once recording mode

20
02b: Indicates that disc is in incremental recording mode
03b: Indicates that disc is finalized where incremental recording is
used
25

Others: Reserved

FIG. 15 is an example of a table showing the state where the write

protection information is stored on the disc adopting the DVD-R and DVD- |



RW speci fications according to the present invention using the general
information of a disc stored in RMD field O of FIG 13. That is3¢%11/2006
defining the follow ng using the reserved byte position BP3 5 of RWD field
O, information that the current disc is wite protected can be transmtted
to a drive. (BP3) Disc wite protection flag 10 00b: Indicates that disc is
not wite protected 01 b: Indicates that disc is wite protected (hard)
02b: Indicates that disc is wite protected (soft) 15 Entire disc shall

not be writteRW apesifieatiotdacBsmlingtte - then préSent invenisroiueilg e igeherdmat i on
according to the present invention,  00b indicates that the disc is not

write prot ectiBfprmation of aflisastered RMDhEeld oofdnlG.18. di sc is wite protected
(hard wite protection), and 02b indicates that the entire disc except for
a part of the disc (e.g., the PCA) is wite protected (soft wite

protection). Int rﬁlainsgstmdefmi\‘@menfbnbwur@hﬁmg theerepepteticivyto positiohdBat i on
SC 1S wite rotected or i.s not wite

I ndi cat es t hat nt |6 gl

prot ect ed? ?'He rmadicp that ﬂ?%cu'i@"t disgrisiwile proteried cantbet ne 25
previous dat@rW@ﬁﬂ\?&! ata is witten, so that the wite-protection

can be set for on g%\\ﬁ{ﬁ?tten dat a correspondl ng to the RVD. For

exanpl e, even though wite protection information is stored in the byte
position BP3 of t he rotection infornmation on a bare 30
di sc can be wri ttZﬁF’%mﬁ‘%"’ﬁs Arategt 'Pﬂ%ggea and the Lead-out area shown in
30/11/2006 23 FIG 10 in addition to the RVD area. Al so, the byte position

BP2 of RMD field O stores the disc status information, so that wite
prot ecti & i nf or "BBbonIndicated thad dinodd rioh write photeetegosi ti on BP2 of RVD.

01b: Indicates that disc is write protected (hard)

02b: Indicates that disc is write protected (soft)
15
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

20 entire disc is write protected (hard write protection), and 02b indicates that

the entire disc except for a part of the disc (e.g., the PCA) is write protected

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

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

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

25  previous data whenever new data is written, so that the write-protection‘ ¢an
be set for only the written data corresponding to the RMD.

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



5 Since the wite protection information cannot be updated in the once-
witable DVD-R in consideration of the consistency with the DVR{aml/po006
wite protection information can be indicated through finalization that
means the witing on the defined Lead-in area and Lead-out area. That is,
that the finalization is conpleted indicates the DVD-Ris wite-protected.
O herwise, 1o it neans that there is no wite protection. Also, as in the
defect management area DVA 1, DVA 2, DMAp3 and DVA 4 of the DVD-RAM the

same content FiG, MECAr#RkidAtd thel RMD 3PS t Als&OR8 Byté Thaditliop BPzt@PRﬁm
ensuring robustness. In the DVD-R'RW such 15 robustness Is ensured by

gr oupi ng RVDdield Otsteremine ahist plabtits inferation, seitimat writeqprgteation dnforreationup

with the sa t i nformation informng
whet her thengct??)(r)debnﬁmecﬂ @ctﬂ?}%%'ﬂqgﬁg&m% such that a DVD-R disc
and a DVD-RWdisc 20.is conpatible in the sane drive. As shown in FIG 15,

the RVD format can_be defined using the byte positions BPO and BP1 of RMVD
field O a8 foI | owsincy the yrite) prefestiosrintermation gennet be updatedopthe fancerw

0003h Tor ! GphanEReboke eAf i A 7088 2AnE) Gand i DRI BAIRD

illustrating a wrlte protection acco nt of

t he present mﬂeptmtenbon inforomestiotheca berkIdioétedﬁhfdlmtﬁ redlizetidre fit onedns a
DVDRVVconta ned LJ ctg 5 First, is determ ned whether a disc is
Cnstalled i nthe we "o E818p defiged Leachiniarea andd. saspricrny cEhatis. thet these, the

state of a WihaIbakiBfiif chmiblied %d.&%}‘éﬂﬁé?}wﬂm RfteproteiEs. Thherwisdt 1.

if the wite-inhib e'1s close t  means
10 it means that there is no write protection.

Also, as in the defect management area DMA 1, DMA 2, DMA 3 and

DMA 4 of the DVD-RAM, the same content is recorded multiple times to

cope with errors, thereby ensuring robustness. In the DVD-R/RW, such

15  robustness is ensured by grouping RMDs of the RMA and providing the
RMDs belonging to one group with the same content.

A disc must include format information informing whether the current
disc is a DVD-R or a DVD-RW, such that a DVD-R disc and a DVD-RW disc
20 - is compatible in the same drive. As shown in FIG. 15, the RMD format can
be defined using the byte positions BPO and BP1 of RMD field 0 as follows.
(BP 0,1) RMD format
25 0001 hforR

0002h for RW

0003h for R/RW compatible mode
30 |



cartridge is not wite protected, and if the wite-inhibit _hoIe_is open, it
means that the cartridge is wite protected. 10 Wen the disc i3y npj ﬁ006
installed in the case in step 5301, or when the state 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 RMVD field O

I s checked. 15 Then, it is determ ned whether the wite protection
information of the disc nmatches the stajge of the wite-inhibit hole of the

case (step S304). Fl@at 16 s, iswh@n tﬂBﬂ:cWéﬂt ﬁluBerﬁﬁ‘gEtd %té BrGeETr AbthSd
witten on the disc and the wite- inhib hol e of the case Is opened, it

i s det er ni neddcepting ke afpthes embodiment af H@ pl‘?gnt m(;ﬂen]tlat: hmtu:?ﬁlqﬁvﬁl?gt i on"
t at t nf ormed o a e
;r gt gct ?oﬁpl g’?%%"r’t‘a aﬁfgﬁeé#rfﬁ%n ng&"" %?%H‘ afAeestate of the

write-inhibit hole of the case (step 5306) If the wite protection flag of
the disc is set tg the "wite protection" 25 state in step 5305, or after

the step 306, thalireltis detgritiagd whether acdise istingtadied in auoese Hstep"S# e
protection” b %hs‘?:"@rlnétgﬂ {}htﬁeecél\.{é ttt‘?e ?é ﬁ? h Ovﬁlnte ﬁltlﬁhgt%ieaggthe ?astege disc

does not match the state o
det er mi ned wsetheeked listedi302)i Thatlis, tfd:hé hmlte-hmil:ﬂt Noletis closed Sit triedins thapt e

5307 £ the d te protection" state, the
(Jnt e di sc) Stidae @m#éﬁfﬁﬁ&@@é&ﬁm lﬁﬂé’av\;vlr@ Wﬂ!h‘@@?dﬁpﬁﬁﬂe@ megnsp

5308). O her the user data area is wite protected
(step S309) . EFE?%}FPU irﬁat%%gglgg?eﬁ the wite protection flag is not in

the "will protection” state the disc is not wite-protected (step S310).
s In recordable /e(r):rthtraeaﬁgé gsarl?otelng%ﬁileg g %Elgle rl’;%1 s%ep tS%‘l 5? 3\1 en the

state of the write-inhibit hole is checked in step $302, the write-protection

flag of the disc is checked (step $303). That is, a write protection flag within

RMD field 0 is checked.

15
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

20 flag is in a "write protection" state (step $305). Otherwise, the user is
informed of that the write protection information of the disc does not match
the state of the write-inhibit hole of the case (step S306).

If the write protection flag of the disc is set to the "write protection®
25  state in step S305, or after the step 308, that is, if either the disc or the case
is in a "write protection" state even though the write protection information of
.the disc does not match the state of the write-inhibit hole of the case, it is .
determined whether the disc is set to the "hard write protection" state (step
-8307). If the disc is in the "hard write protection" state, the entire disc
30 - including the user data area is write prohibited (step S308). Otherwise, only



invention, e.g., disc satisfying the DVD specifications, e.g., DVD RAM

DVD- R and DVD-RW data of a bare disc that is not contained in3p,CREZ 20806
be efficiently protected. Also, when either the case or the disc is 1n the
wite protection state, the witing of data is prohibited and the user is
allowed to io check the state of a disc or a cartridge. As a result, the
data recorded in the disc can be protected efficiently from unwanted
overwriting or erasing. 30/11/2006 26 GsAIM5 1. A storage devi ce,
conprising: gné eger dakd Sred) & Wite' Siviaited! fte S NALEETH the diap lospse: S a
Lead-in area; a Lead-out area; and a user data afea; a cartridge having a
case " whi ch r daemwris protectier drgdiis grotmind thenf'writedprotdodion! statéetheadise isiget or t he
case has a vvri‘t}\‘? [ hi{)eit lgols {@r wite protection ro and the recording
medi um st or eTHFPf eB &‘é%ﬂ A1 P ormation, and the protection of the data
recorded on the recording medium from unwanted overwiting or erasing is

performed based on the state of wite protection informtion the recording
medi um ahd t he simtrecesdable apdiarerawiiiabler masiiun ascqrdinghto dherprgsedtyvi ce

o ohi bi ted’ pLEATT ¢ HE s botkhiB AP SnectirdBhE S mVERRANT TYD:
i nhi bit hol eRband @BRWOdataof & daps distcthad s AbbEentainedrintaieasd aar bef wite

protection sjate and theqistate of wite inhibit hole. 20 3. The storage
device of cl & !mefﬂy\meteéit -t Hdsayrwhen EFB@"eﬂ"ﬁ ea5e Af dhersdliscols instheswidteed i n
an area of t rch L 5HRAO t: t r; The

st orage devi Q@téﬁ%@l éailbfn%qltﬂgaﬁglrﬁgl %ﬂﬁ]tg '??ggbigﬁﬁg%n@dﬂ%m%%dggasllowgt%

prot ecti on i clenktheistaietaf pdist ecta ddririddet As agesule the nlatan reovedant ihi theg medi um

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



25 unwanted overwriting or erasing wwth the wite protection information
being stored in physically separate |ocations of the recording 3gdiamadoe
The storage device of claim4, wherein the recording nmediumis a disc, and
the wite protection information Is stored in.the Lead-in area at a
plurality of tinme's. 30 6. The storage device of claim5, wherein the
wite protection information is stored four times. 30/11/2006 27 7. The
storage device of claim®6, wherein the length of the wite protection
information is at | east one byte, 8. Thge storage of claiml, 5 wherein the
recordi ng negliammsr edundantly stores wite protection information, at the
sane tinme, in the Lead-in area to protect the data recorded on the
recordi ng medi um from unwanted overwiting or erasing based at |east on a

mat chi ng of 1at | @agadragedevitk, édntpriskhgt € protection information, read w thout
error, and wherein th ecaordabl e and/or,. rewitabl.e recording mediumis a
VD RAM 1015, A MaRerabIe Aok TR S0 ARt PRSI g andl or
reproducisng appar at usa Leadkhiffafgan a recordi ng nedium including a Lead-in
area, a Lead-out area_and, a, user r&idata area, is set to a.wite protection
state ensuring the protE%IBAe8r™ata recorded on the recording medi um
from unwant ed over w i# useydata aegaasi ng, conprising: 15 checking a state of

the recording medi UmBOYLASH LYol When PEOLGR! (rRMveck A3 ABLLAD aphor ed on
t he recordi ng nmedi Uum anhd a I epro'tectlonsateo write” Tnhibit hole
of a case or carwhéreigdhepemiridgeorn the casechasecwritd iinhipitriols fonwtite@raestionand

pr ohi bi t,} ng i . 1@41?' j e=loth state of
t hel recélr)di ﬁi{;mrrr%él&%rrr@ %@%@nﬁﬁ}é S r(!lttE ??%%&i{oﬁganI 'Pgﬂqaﬁﬁﬁ%ﬁq@%ﬁ%ﬁei ng set
to a wite thg@la@r@g@d@d emthe regording medium from unwanted overwriting or erasing is

' performed based on the state of write protection information the recording medium

and the state of the write inhibit hole.

15 2 The storage device of claim 1, wherein the writing of data on the recording
medium- is prohibited based on the recording medium and/or the state of the write
inhibit hole being set to a write protection state afier the state of write protection
state and the state of write inhibit hole.

20 3 The storage deviee of claim 1, wherein the write protection information is
stored in an area of the recording medium other than the user data area,

4. The storage device of claim 1, wherein the recording medium stores write
protection information to protect the data recorded on the recording medium from
25 unwanted overwrlting or erasing with the write protection information being stored

in 'physicaﬁy separate locations of the recording medium.

5. The storage device of claim 4, wherein the recording medium is a disc, and
the write protection information Is stored in the Lead-in area at a plurality of timés.

30
6. The storage device of claim 5, wherein the write protection information is

stored four times.



10. .The wite protection nethod of claim9, wherein the wite protection
information is stored in an area of the recording medi umother t3wMm ihegos

user data area. 25

27

7. The storage device of claim 6, wherein the length of the write protection
information is at least one byte,
8. The storage of claim 1,

-5 ~ wherein the recording medium redundantly stores write protection

information, at the same time, in the Lead-in area to protect the data recorded on

the recording medium from unwanted overwriting or erasing based at least on a

matching of at least two of the write protection information, read without error, and
wherein the recbrdabfe and/or rewritable recording medium is a DVD-RAM.

10
9. A write protection method for a recording and/or reproducing apparatus,
wherein a recording medium, including a Lead-in area, a Lead-out area and a user
data area, is set to a write protection state ensuring the protection of data recorded
on the recording medium from unwanted overwriting or erasing, comprising:
15 checking a state of the recording medium proﬁded by write proteq:l;ion

information stored on the recording medium, and a write protection state of a write
inhibit hole of a case or cartridge positioning the recording medium therein; and

prohibiting writing of data on the recording medium based on the state of
the recording medium and/or the state of the write inhibit hole being set to a write

20  protection state.

10. The write protection method of claim 9, wherein the write protection
information is stored in an area of the recording medium other than the user data

area.
25



