A
RE&J NG MEDI UM FOR STORI NG WRI TE PROTECTI ON | NFORVATI ON
AND WRI TE PROTECTI ON METHOD THEREGF BACKGROUND OF
THE | NVENTI ON 1. Field of the Invention The present invention
relates to optical recording and/or reproduction 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

wr i t e- onc RECORDING MEDIUMKFOR STORING'WRIE PROTECTION INFORMATION and a
recordi ng nmediumfor storing the wite protection infornmation. 2.

Description of the RAND-WRATE PROTEQT THQP (THEREOFat i | e

D sc- Recordabl e) standard and a WORM (Wite Once Read Many) standard are
standards for a wite-once disc, and a DVD-RAM (Digital Versatile Disc
Random Access Menory) standard and a DVD-RW (Digital Versatile

D sc-Rewitable) standard are standards for a rewitable disc.

Accordi ng to the DVD- RAM SAGKGR INVENTIONf 1997, DVD

Speci fications. for.Rew.itable Di sc, Par t 1 hysi cal Speci fications Version
1.0, a D@D RA%FL‘_S%&S%V(?%PW dge containing a disc, and discs from Type 2
and Type 3 carhé lpie@tqwerhﬁamﬁemes%wicéﬁf&winbg/m/bhﬁeﬁraahéﬁ&%r as

bare discs. _ Three types of cartridges for a D- RAM are defined as
f ol | ows. recarding digital data snta dispgeandios reprbdusingdtiediata thereftom, and imbre di sc

is install in.the Liridge.and the installed di can not be taken out

of the crvBCulRly, a4k BrofiR mpliod B2 piotebling sliie GPErORY e 37 88 and
the i nstalWritélomicecorG@ivritableatediuby froff uhWantet Svevaithieor e JdHy disc is
taken out of the case once, a sensor hol e capabl e of sensing the renoval of

t he di sdecerdieg medivm fortening:the write protegtion infatreatiem t hat t he sensor hole
cannot ch . .1t O I te again. Thus, it can be determ ned
whet her “or ngﬁggﬂédt@’%s%%gsﬁéggeﬁ%\ en out of the case. Also, in the Type 3
cartridge, a AOWD:R ((Digitat ¥erdutite DisciRecoriabie)0staRaaiE andra WORM (\Fite has
been taken out of the case is open at the early stage, so the disc_can be

t aken odPnes Read,Many) standaed ase stagdands for 2 writerancendisc, and a RVELRAMhe
cartri dgey e rIal g oY I [ o e
cwi toh FoIOE Versatibist Riidon] Acese MEhOR) sffndatfond o DYRERWIDIR, o4
page 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 1.0, a

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

Three. types of cartridges for a DVD-RAM are defined as follows. In the
Type 1 cartridge, a single sided disc or double sided disc is installed in the
cartridge and the installed disc can not be taken out of the case. In the Type 2
cartridge, a single sided disc is installed and the installed disc can be taken out of
the case. However, when the disc is taken out of the case once, a sensor hole
capable of sensing the removal of the disc is permanently changed into an open
state, so that the sensor hole cannot be changed into a closed state again. Thus,
it can be determined whether or not the disc has been taken out of the case.
Also, in the Type 3 cartridge, a sensor hole capable of determining whether or not
a-disc has been taken out of the case is open at the early stage, so the disc can
be taken out of or put into the case without restrictions.

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




2 '#Tting is possible when the wite-inhibit hole is closed and is

| npossi ble when the wite-inhibit hole is open. That is, when a user
intends to protect data witten by the user from unwanted overwiting or
erasing, the corresponding wite-inhibit hole in a closed state is changed
Into an open state, such that a recordifig apparatus cannot record to the

di f th di trjdge.. . . LN the | f '

the" Typawing Rriossiaechen g b haje is €l3RE) @nids dmROSRBIR VibRD Bise as
descri beg) '@Qﬂﬁfb&t HOIESs iopeh® TH4t i€ w eﬁaé‘u-??r intsids ngfdt@étrhvﬂa vy]ritten b%
recordlng7repro ucl ng apparatus such as a laptop conputer I ch cannot
adopt a theruser drom uriwamted ovelhwritirigoor ergsing,f theatorrespondingowriteinhilst hale

write-protect ans other than the wite-inhibi ole attached to the case
of the cBra floggd state is C?@@ﬂeakﬁm’é opgRcHate, $Ye ,tnﬁﬁ‘?éﬁcﬁ’@iﬂﬁ/?ﬁea@%ﬁ sc

i nstall e&rdn%t E?Gaﬁ%ﬁﬂg-td‘% Bi'ﬁféé?lfﬁé%ﬁihéicgﬁrigbase”S the disc intoto a

thin recording/reproduci ng appara annot “accept a cartridge, the

wite protectiioweber, ilmthevcase of asing theType Rsonype Basrtritiges & bare disc
Al so, there are many DVD rel ated specifications_such as_ DVD- ROM :
speci fi cean g %WM%MHF?%?@?‘ descriedqialevs, TBisdisyso thedisr capde f i cat i on

(DVD spegd i Wela ] : S | £ | J.0r

Feur ¢ anreddie il reRbrM 1Bl Ang b eratliglon a0 b BBEH conBU Wt
speci fi ogdnnob aiopt acariridyel. eHowevers ahe bovei specifivations idd et defirieTanyr to
the DVD- R _specification, and DVD specification for disc with enhanced

densi t y. WrgdHotect snears gthesihan the writerighijtthole gitaghed it the case ofthe cal | ed
"DVD far‘@ér%'a e Al so, a conputer operating system adopts vari ous

attri butes, g g., read-only and wite protection, which is capable of
‘preventi ng arFaréampley whiehng eiser) aflertremovitag a disc irgstalidd inbatoasedhat fil e

that stores the data. However, when a disc is nmanaged at a |l evel |ower than
t hat of %{OHQ%%Q%WWQOF‘%@?%SQ !"!t‘é,toﬁowré!@ﬁﬂi'a@,glm@plf%%grecordi ng

and feprﬂﬂié?éﬂugrthaf Eaﬁliléteﬂdexat BEErit zthé'%ritéip%fé&ﬁoﬁidt r%y\ﬁhfélinhme“ the

disc is Itnitialized, where the entiré€ file systemmay n e referred, or
in the dwieis hatlongen éffieative. of each fil e cannot be considered, such a

bar ooV RavAtSeTRerR e Ben DVAF Feietey Srecifedtions Sed s PROER GRS * * ' °
S ot o A B o o M, e o Ub hy. DD R
a di sc i(PVD speeification for Recordable Disc). Also, many specifications for rewritable
DVD, which are not established yet, can be considered, e.g., DVD specification for
rewritable and readable disc, which is very similar to the DVD-R specification, and
DVD specification for disc with enhanced density. Such a series of specifications’
with the prefix of DVD are called “DVD family”.
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 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 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 aftributes 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.
In the case of a DVD-RAM, a disc can be used in a bare state as well as
with the case on. However, in the case of DVD-R or DVD-RW, a disc in a éase



3 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 wite-inhibit hole,
so the wite protection nust be provid on the disc itself. In the
DVD-R specification, a 3.95GB specification (Version 1.0) and a 4.7CB

specificatio final draf Versi,qn 1. 0 nhot ntjon a wite protection
met hod f%#“r};??ﬁ%r 'és%‘*'ss@. MQQWQQOWB?ME%SEW ?@&rﬁ%&%@fsgi ng prepar ed
based onofdiribhEdR erasihiHainichdasel) IHBWEVEF, Wi % bafe!disd takbrrodielt gos the
use of a bare disc wthOut a case. However, it a future specification

def i nes case isused, itis diat passibie tasitilizé the writerjrihibit helec seithe wiite

application),.. there, will he no ite protection nethod to be applied to a
bare dis OE‘%‘?%’Q myst E%N‘é‘ﬂaﬁar%m{hﬁr&'ﬁg t$el: ecti on met hod, which has been
applied to a DY AL | hER Rl [ : If the
DE/B RW speci flﬁ?:@?i on ;ﬁils%\%g tﬁg&ﬁ'sée%;ﬁ?ggB%gseg%Wrﬁ?? i@&@% 1b%) %r}%\?ent ed

usi ng a 47GB:spedificationn@inal deaft, VersionDVB) iddMhotHneation a wiiteaprat@dtionor gets to

change the wjijie-inhibit hgle into a wite-inhibit position, unwanted
or ast ng TBRHSELIORA Briecdiss. ddeamwhle. dOVDHRW specifications are being prepared

SUMMVARY : . ' b act . ' tion to
provi de lg:sre?(:@ Qﬁ\%ﬁ\%ﬁ\k LPH? ‘l:'ﬁca\lf\thélné #"@v%gg?@?*e‘c’gfsé‘%mﬁnﬁgﬁrﬁ% H#‘iﬂggaf ored
on a di sxbamndiscrwithout aacase.e However, ifld futareaspaidifivatioh] difinesfthe sePsea ent

I nventiop top provi d? a recording nmediumin which write,ﬁrotectl'on

i nf or mat91¥h I8 FAsP LT exaraple. extansion,af application), dhetemwilhbe moowetew i ti ng or
Tt s S PIECkih Hfietod Bhe aplied 5 S154E, disc Sirte) Y copeRngti ife”, 7P

pr ot ect iprotectioh suethod, whickc haslibegnaapplied tocp DMDHRAN wsing tes weite-arihibip! e of
protecting i.nformation witten on a recordable and/or rewitable nedi um
from bei"ng' rably overwitten or erased. To achieve the first

and second oltf g BVELRW@pBERRfien Bl the use! oI Eate, Wil Uaf 1 1 ecor dabl e
and/or rewitable recording nmedi umused being contalned I'm a case of a

car t ri dgrrevented usingaaavritesnbibithele cisnin: the DVDeRAMh gHowdiven, if aouser a

4 forgets to change the write-inhibit hole into a write-inhibit position, unwanted

erasing or overwriting of data can occur.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a recording medium in
which write protection information is stored on a disc contained in a case.

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

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

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



wite protection information capable of protecting the data recorded on the
recordi ng nmedi um from unwanted overwiting or erasing. To achi eve
the third object of the present invention, there is provided a wite
protection nmethod for an optical disc rgéording and/ or reproducing
apparatus, wherein data recorded on a recordable or reproducible recording

medi um i g ' : - : O ea, and a user data area i s
protecte #érjglr#gﬁt\,gr}l@gﬁn%t&erfﬁﬁ?q'%gdﬁﬁggrcﬁbp%e qagﬁ rﬁ‘é‘f’ﬁSﬁ% rising the
steps of recoadingmaediuny froni UAwanfidPbegiviriting &f 8Fa¥Rig.on stored on the
recordi ng nmedium and (b) prohibit of 'data on the.recording

; ing

medi um accor d¥f A@GEvE, Wlfﬂ@me@téfggewesgagmmim. there is provided a

BRI EF . NGS,. . Th b bj ect d ad {

of the. pY ROt meliod i 4n) Sptical disg recSrie SR/OR ySoduENg sRpartuse: ai |
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pr ef er r edhergin date PécortiBe '0?Ra rébdrdablebe et ugmééaf%ﬁggﬁﬁggkug{ m n

whi ch: FIG 1 is a perspective view o
(Di gi t al a\eaddniarea, aileadroutcarea/and: asusdrrdats Jarea is prafeetedr from-unwarited
hol e;

: " 2 shows,t he ructure, of ener al D- RAM . FI Gs.
3A and 3@’35}‘1’5@'&}% ﬂaf'ggsf%mqiﬁ‘éél&?"hm!?é‘?%glegﬁ%ﬁ’ég@ checking\wile: of a
gener al gidtedtioM informationfsté¥ed dht P i pucture
of the Iﬁg of a DVD-RAM for sto}ﬁgeévﬁdtﬂeg)m ot ect ?ﬁﬂ (Pzpéar}ﬁn%ﬁﬁ%ﬂ\{rﬁﬁ\g
accor di ref datatarether eacording mediunvaccording to fHeCarites pratedticrBinfdrawvatiom, t her
exanpl es of the data structure of the DVA of a DVD-RAM for storing wite
protection information, according to the present invention; FIG 6

s a flouchart illust BRIEF PEGCRIPTION O TPE SRAWNGSCOrding to a
preferred enbodi nent of the present rnvention, G 7 is a flowhart
i |l ustrating Eerabavel objecty andiadyantagas pf thecpreisent invientionwilb beeomer di ng t o
the pre ' L0, a. F 8..sho the structure of the_ disc

i dent i fis.ﬁgliel %ﬁﬂ%&\é%? oqesgf'BV'ign'b%%" \Bf?‘ﬁ %ngpmﬁnutﬁﬁhﬁﬁ?ét“f'@h accor di ng
to the pefevente totwentttached drawingsGn whishows the data structure of the

wite protect|_i&n information stored_in the disc identification zone of FIG
g IG. 1 is a perspective view of a cartridge for a DV:RAM (DigitakEMersatide shows

the strysise Fardfon? AdcaSs Mirhshy! REviAG W iihe-PYbiRnBRY DVD-

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;

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 the present
invention;

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

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

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

FIG. 9 shows the data structure of the write protection information stored in
the disc identification zone of FIG. 8;



RW speci fi cati ons; 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; FIG 13 shows the contents of the RVD
(Recordi ng Managenent data) field of an RVA (Recordi ng Managenent Area)
~aceording to the DVD-R and DVDRWspemf?catlons FI G 14 shows the
contents of the conventional RVMD field O shown in FIG

shows the contfdffsiGshaws thevstructure of ardisc setistying gerersl ﬂ\éoxﬂ @ﬂé@ygn
i nf or mat 'Iﬂﬂl %E%twé%qaﬁst o the present invention; and _ FIG 16 is a

fl owchart a wite protection net hod according to anot her
enbodi ment of RiGe 1A Sewé the'SBDEILPE of the Lead-m area shoWpSH¥FIG! 1@ OF THE
PREFERRED ENMBQODI MENTS Referring to FIG 1, where the wri t'e- i nhi bit
hol e of a car tﬁlﬁddemmengtruotwen@f mmcmmlswau zonsashowniis RAGowd;

naner ol 5 repidGe i RLE R b3nBntS ot fie RDIRE ohiliSo W L9855 e
been t akgyf AAHURMA (Reé6rdfhg Managerr'ui.‘ht'ﬂr@a?}iaccél‘%u‘ih\gb:?ﬂ'ﬂ%?'D’V’lD-fReahEifD\WJIRWOI el

indicates that witing is allowed, and open Ite-1nhibit hole 1
i ndi cat espenifications;i ng i s prohibited. Thus, when the wite-inhibit hole 1

I S opened, orre ndi ng, DVD- RAM r ecor r i appa us
writing of datl:tzl&t J& lmvggﬂ'fescgﬁgq}/%p ERNEN 'P“g Mﬁﬁ%ﬁ%ﬂ% Fﬁ%ut
fromtheqgutside, so that information witten on the disc can be protected

from unwanfed overwiting. FIG 2 shows the structure of a disc
accordi ng to tiG. Doshows theecontents obthe RMD diekt0ifor storing thedwrite t hr ee

parts, i.e -in.area, a.user data ar a an a Le d-out area, in the
aspect of" ?tﬁﬁﬁ?*g'ﬁgrwgﬁﬁ apﬁgrangi &l'é%p[fe% '|°8daf‘ to a rewitable area
and an unwr i t #Ge 18'i3 floWcRart llivsttatihg o hﬁtéﬁ?&ebfbﬁhﬁéth@ﬂrﬁcﬁo?&ng to
read-only zone in the innernost part, which Is an unwitable enboSsed data -
zone haviaﬁgthﬁl’tejnbaﬂmeﬂter\/thetFH§$%l'ltdaV%l1tiQihe foll owing 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 DESORIPT#ON OF PHE-PREFERRED EMBODIMBNTS0Ut physi cal

speci fication f the disc.. The rewritable data zone of the Lead-in area
and the Lead- %‘ﬂ? 'E{F@at%%'fﬁ -alvherg theaweite-inhibitheleesfi a sadrdgeaccerding/io o

DVA 3 anghe DVD-RAM specification is shown, reference numeral 1 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. 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.

FIG. 2 shows the structure of a disc according to the DVD-RAM
specification. The disc is comprised of three parts, i.e., é Lead-in area, a user
data area and a Lead-out area, in the aspect of function. Also, the disc can be
classified into a rewritable area and an unwritable area. In particular, the Lead-in
area contains a read-only zone in the innermost part, which is an unwritable
embossed data zone having pits, and a rewritable data zone following the read
only zone, in which both recording and playback are possible. Meanwhile, the
Lead-out area and the user data area comprise only the rewritable data zone.



DVMA 4 in which information about disc defects is witten, a disc test zone
for use by a disc manufacturer in: checklng the status of the disc, a drive
test zone for testing recording and reproduction operations in a
recordi ng/ reproduci ng apparatus, a guard track zone for connecting each
zone, and a disc identification zone.” © In the DVD- RAM speci fication

e e
the dat as‘ﬁéélﬂ ﬁﬁﬁs bﬂgié‘ﬁrseefﬂg/béw Zoriefo ﬁﬂ\é% 5% bl é?? n@'th@29¢€s

PH 1 55 t hrough PH 15 speci fication, [ cu and in

parti cul da.eadatdtmareacnarltma foat defaot mnageméntaaréascDMAH DMﬁaEL DJMAlaaandnd a
group certl ication flag respectively, in a disc definition structure ( DDS)

ar ea. MA 4 inowhichdinigrmatian-alaeyt gise dgiantsis WF'@&B, @Masqteabmng ODMRE3 “and

DVA 4 ar f ,
wher ei n quan Wg&?zghé&@é‘?ﬁ?% u&%‘?é}b@? ' %sg 8“5&{?4 exi st -
in the Ltestin _gub_cardin? amdrepiediiction op&rationein arrer:ardmgﬁwbeudingc defects- .
and initialization the disc is stored in each area itin uch

i dent i caRPPaRalSeR OYArd fragkiaoneder canaeeting each zppetapd & diss idmmtification:. DvA
2 of thezﬁ d-in area and in two areas DMA 3 and DVA 4 in the Lead-out
area, is“donie to prevent the probl em of data beconing unusabl e due to disc

def ects. In the DVDIRANM sperification ersiof-1.0,8H8. purpok&sn (disécoﬂﬁé'dlsé lon .
structure (DDS), a disc certification flag as shown in FIG 3A is present,

and the aﬂeslaf@a;rqn zone @ngnthey wteetrﬁher%@fﬁrer netryed slearly desasibestion -

indicating th [ n"
flag indi gat | ﬁgéﬁh%lf\%ddzgﬁ % s]ic'?e'lI gafcge?t% rtﬁl P& ?eﬁ%@?haﬁggﬁéﬁa@gg
nmanuf atc_t ?I_DMQ) dest:nbed at Ipzyefsf P?gl Bﬂﬂmroa%h ]lclﬂlj-l-\tbetc#ﬁhe tEEWDWNE§Mﬁ&t dl@tnﬂ I SC
is certifiey a di,sc manufacturer, an agrnormaronwrr en in e
byte pos P?&'GH%B and ippasticwar. dhex show thecdatastructyresef a disc cerfifisation h t he

byte posj

flag as sﬁ%\%ﬂara;&é@ %E‘@Eﬁgﬁﬁggent Fé&fbeﬁ% %gggﬁegﬁmb%n&?%&k‘ Fé gﬁb ? I ons
BP16 BP3aremve initialization information about 24 recordabl e areas,

7 i.e., gr fine t he DVD- Mse ficati 1.

is, each gr oﬁ%@r‘tﬁf@'&%&?ﬁﬁ? f“%f?gr?ég M@s‘? ¢%¥wbﬂ"ggi ?Wg q\g‘ﬁr ng
the initiae présant iAltAe L edd- W&e@%ﬁ&ﬂi@ﬂéb%rﬂ%%@oﬁ%dd@c Wﬁéfeln DMA 1
certification" flag indicating whether the disc is certified by a user.

Here, thandPdip 2 exist in the beadiin iarea andrMA 3 amdBMAH exist inithe. Lead-out

area, and identical information relating to disc defects and initialization of the disc
is stored in each area. Writing such identical information in different areas, i.e., in
two areas DMA 1 and DMA 2 of the Lead-in area and in two areas DMA 3 and
DMA 4 in the Lead-out area, is done to prevent the problem of data becoming
unusable due to disc defects.
' In the byte position 3, i.e., BP3, of the disc definition structure (DDS), a disc
certification flag as shown in FIG. 3A is present, and the disc certification flag
comprises “In Process” information indicating the initialization state of the disc, a
“User certification” flag indicating whether the disc is certified by a user, and a
“Disc manufacturer certification” flag indicating whether the corresponding disc is
certified by a disc manufacturer, and flag information written in the byte position
BP3 is information about the entire disc.

Also, in the byte positions 16 to 39, BP16~BP39, each byte has a group
certification flag as shown in FIG. 3B in an identical configuration. The byte
positions BP16~BP39 have initialization information about 24 recordable areas,



FIGs. 4A and 4B are exanples of the data,structures of a disc certification
flag and a group certification flag of the disc definition structure (DDS)
area of the defect nmanagenent area (DVA) that stores wite protection

i nformati on according to the present inv ntion. In the data structure of
the disc certification flag shown in FIG "Disc wite protection”

0B b T oL o TR Lab
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Disc wit®e protection 'S naQ

pr ot ect ecstate of the Corresponding grouplind a “Ulerccertificationt flag dhdicating whether
Entire disc shal]l ngt be witten to except for drive
test aredheslise is\gertified, by a user. Here, the group refers tg:specifipiregofdablg areas

protecte S .. Entire disc shall not be
witten Q)fthedlsc ' " These bits shall not be

nodi fi ed to ofH1Ss. Al aws 4B are examples of the dat@tsiRictures of aR§is€ ceftification
In the same manner, the data structure of the roup certification flag

shown i nflag@ndig group certifiadiop flag etther dise defipition atrmtmﬁ GQmS) aren of tlm and

Gata str SEEHEpAGHBnf Bled (DR R toRdh wiS Bsifiion ifembidEataging °
defined 4o:the ipresent invention. ﬁmepdatblétﬁjdm@ 6Etheodisc certifi catlon ﬂagbél'loM =

00b: Goup is not wite protected - Group
Cis wit elpFdk e&Aeaplsggrémteog{pgquaf’ information is. stored in bits b4 and b3 ofa not be

g 1o Wl diEinication fiag ‘Reserved” o it ty e SR ¥ieture ofthe o

$ng| t h(i)sdlsn‘ certification fldg Shown3ndFIG. [BA, imlis defiried as %ollows. Tl ag are shown.in
abl e
" Disc write protection
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
Entire disc shall not be written to .
These bits shall not be modified to other values
Others: Reserved |

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

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



Table 1 disc certification flag group certification flag states
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through that write protection is applied to the Lead-out area as well as to the Lead-in area,

so that the write protection state can not be restored to the rewritable state.

In the hard write protection for the group, making a part of the disc hard
write-protected does not provide advantages to a user in use, rather than in a
technical aspect, and particularly there is a problem of processing in the
corresponding group when the entire disc is reinitialized. Thus, it is unfavorable 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 structure (DDS) of the defect
management area (DMA), and identical write protection information is written four
times to the same disc, so that robustness of the write protection information on
the disc is enhanced.

When a bare disc that is write protected is inserted for use into a case, the
write-inhibit hole of which is in a rewritable state, or if a bare disc that is not write
protected is inserted into a case, the write-inhibit hole of which is in a write



overwriting. FI Gs. 5A and 5B are further exanples of the data

structures of the disc certification flag and the group certification flag,

respectively, of the disc definition structure (DDS) area of the defect

managenent area (DVA) that stores the wite protection information

according to the present invention. 2 In the case where the wite

protection information is in the disc certification fleig_shovm in FIG 5A
i
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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
b4 = 0Ob: Disc is not write protected
1b: Disc is write protected
" Entire disc shall not be written to except for drive test
area, and DMA area

The group test flag shown in FIG. 5B can store the write protection
information using only one bit b4, which is defined as follows.

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

In this case, preferably bit b4 of the disc certification flag and the bit b4 of
the group certification flag are used. However, instead of using the bit b4 of the
disc certification flag or group certification flag, any “Reserved” bits can be used.



and information on the disc can be efficiently protected in this case using
the wite protection information stored on the disc. FIG 6 is a
flowmhart illustrating a wite-protection nmethod according to a preferred
enbodi ment of the present invention. First, it is checked whether a disc
is-installed in a case (step S101), and ¥@ the disc is installed in the
ite-inhibit hole of the case |s checked (step
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i s al | owprbtectiosminforenatidraisl writté® dn(thiecdis&bhd) 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 S106).

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

protection state in the step S105, or if one of either the disc or the case indicates
the write protection state even though both the write-protection states of the disc .
and the case do not match in the step S106, it is checked whether the disc is set
to a “hard write protection” state (step S107). If the disc is set to the “hard write
protection” state, data writing to the entire disc including the Lead-in area and the
Lead-out area other than the user data area is prohibited (step S108). Otherwise,
data writing in the user data area other than the drive test area and the defect
management area (DMA) is prohibited (step S109).



The wite protection nethod 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 certification flag shown in FIG 4B.
When the disc certification flag of FI 5A and the group certification
flag of FIG 5B are used, the steps S10 1and S108 illustrated with
reference to FIG 6 are not perfornmed. Wien the disc certification flag is
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determined whether the write protection information has been input by a user (step
$202) and when the write protection information is input by the user, it is
determined whether information set by the user is for write protection (step S203).
If the information set by the user is write protection information, the corresponding
write protection 'ﬂag of the disc is set to the write protection state (step $S204).

When the information set by the user is not write protéction information in

step S203, it is determined whether the information set by the user is write
protection release information (step S205). If the information set by the user is the
write protection release information, it is determined whether the current disc is in
a hard write protection state (step S206). If the current disc is in the hard write
protection state, the user is informed of that write protection cannot be released
(step S207). If it is determined in step S206 that the disc is not in the hard write



7, can be perforned when a bare disc is inserted or a disc in a case is
I nserted, and can be perforned after the wite-protection is controlled

using the wite protection information as illustrated with reference to
FIG 6. In the preferred enbodi mjgt of the present invention, the
wite protection information of the disc“s witten in the defect

managenent area of the disc. However, the disc identification zone of FIG

2 can be pietegtiom statedthe correspendiog write pyetestion flagaofdthetdisc i set toTthe di sc
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bare di sgndicainbé paserhed dﬁéﬁﬁg%&?ﬁiﬁ)ﬁoﬁr@ controlled using the write

13 concurrer)tly witten to t " tification zone,” and two or nore
nor mal f pegdectign information as|iliyptrated witharéferenceito FIGatGent s of the read fl ags

t ches each er. .k [ rde t the w.ite protectiqgn i t for
the. di sc. f B’eFBFéféil éﬁﬁ@ggﬁﬁﬁ'ﬁﬁg ?ﬁ? |P£§§e'ﬁ¢'|8"%‘h’b f—%ﬁe Wit rﬁ’étﬁs‘ﬁe"di sc
i denti fi inférnsationPothef distds vaftten it thecdefedthafibgemcit diréd iof #ié disc. _
information of 1 block |length (=1 byte) is successively witten four tines

in the fbewenpbdke diseidentdicstion zope of fdGdi2sean bertiser ipstaashof,thecdefect he
oo Beineidh o dtnbidiat WheSheeHCalif 2hod I R PR IR ",
bl ock | ebeadrin areaamdrthedceaaboatanea, ilike Thd ldefétt management area of the disc.
Table 2 Thus, writing identical information two or more times to the disc identification
zones located in the Lead-in area and the Lead-out area can ensure robustness
as strong as in the defect management area of the disc.
Since the disc identification zone is not presently used for a specific
purpose, there is an advantage that the disc identification zone does not conflict
with the information written in the defect management area of the disc. In
particular, information of the defect information area relates to only the DVD-RAM,
it is difficult to maintain consistency between discs for optical recording/
reproduction. Meanwhile, since the disc identification zone is not restricted to a
specific disc, the disc identification zone can maintain consistency with another
disc satisfying the similar specifications.
An example of storing the write protection information using the disc
identification zone will be described with reference to FIGs. 8 and 9.
As shown in FIG. 8, in the structure of a disc identification zone that stores

write protection information for a bare disc, four flags for write protection are



BP Content s Nunber of bytes

0 - Wite protection information -1 byte 1 to 32767
Reserved 32767 bytes - The wite protection flag
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The write protection flag of the disc identification information corresponds to
the most significant bit (MSB) of the first byte as shown in 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.

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

The reason why only two normal flags are read from the four written write
protection flags is as follows. In the case where only one write protection flag is
written, an error can be generated in the area in which the corresponding flag is
written, so that the area cannot be used. Also, in the case where only reading

and not writing is allowed, there is a possibility of abnormal operation such that no



witing tinme in units of several hundreds mlliseconds is barely worth
consideration. Thus, witing is perforned in four |ocations in
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described.

FIG. 10 shows the structure of a disc according to general DVD-R and
DVD-RW specifications. The disc is roughly divided into two parts with respect to
functionality, including an R (Recording)-information area and an information area.
The R-information area is divided into a PCA (Power Calibration Area) for
calibrating power, and an RMA (Recording M'anagement Area) including general
information relating to recording, i.e., information about the recording mode of a
disc, recording state, optimal power control and border zone, and the information
area is divided into a Lead-in area, data recordable area in which data is
recordable by a user and a Lead-out area that is not defined yet in the DVD-R and
DVD-RW specifications.

Here, as shown in FIG. 11, the Lead-in area comprises an Initial zone
(contents: 00h) for which a specific purpose is not defined, a reference code zone
(channel bit pattern: 3T-6T-7T) used to control an equalizer for a radio frequency



(OPC) related information is stored in RVD field 1, user specific data
(contents: 00h) is stored in RVMD field 2, and border zone information is
stored in RVMD 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 RVMD field 4% hrough RVD field 12 whenever the
recording is perforned, and RVD field 13 and RVD field 14 are reserved.

In the caignabin acdrive,dirstand seeend buffer ones(centeots: §0h} padia coatrobdataof

whi ch ar t . L,ne ng. 1 nfor [ is stored in RWD field 4, and
RVD fi el §°_§8aﬁ?¥‘?§0§ﬂ h% gmltgﬁ%%cmn{ ﬁ}ﬁ%dq?p store defect management &
certification @, &2, iphiySicAPformat irﬁbgﬁatiéﬁldfqﬁb kbhtrel d&tal 2driec !t asutbef or e

the disc is used and managenent of defect in use into consideration. Also,
RVD fi el dypes and vexsions of dhe specifications; vlist: size, maxifn@n transmission fate,

I 13, d shietted ngieldall FRoormibaceraiy St Hals fraion Gl v i
RVD f or nggis _mﬁgfé{ﬂgﬂﬁghﬁfgw’géﬁb,@@ma@ut c&ﬁﬁbéﬁtﬂ;}YBPZ stores information

about the disc status,”an te position BP3 Is resefved. The byte
posi ti ons BP4 Gt d3gshde ihes contentiof goRMIDs (Rechrdingf Managementdata) fielkdat

T S BOGA DT, B € o BV Bser i B FAEL e
L Gl os AR o B AN Mo Sl B (S Db

defi ned asdfauhigiue ID field, and RMD fields. As shown in FIG. 13, one RMD field 16
(BP2) Disc statu 00b: lnpdjicates that.disc is,enpt . 01b:

| ndi cat e§°THaL ‘aﬁséﬁ sectars, B ‘Q’B'—cgﬂbsfﬁfﬁt $I0F I alpcairfbas'a ﬁ'?k'"G’iBs.s PrRR: cat es
that di sgehérdlinfofatibhtfthe ik dtoRRdRARMD field opébtinimﬁlp‘&&@ﬁ%mﬁa di sc
is finalized where increnental recording is used _Ohers: Reserved
FIG 15 (QP&) relateslinfopnation isstored Dt field <k, aser gpecificidata (contents:

tecti { pf I ' ' . .Ng.t he DYD- D- RW
Cpeci 11 c DR SRR ERMB BT 22 S horHer Phie APBRRY i, foret o R e
i nf or mat BorAled, in thescass of adDVD-RIisd aedatdihgrfo fheCspeoifications of vErsioni s, by
defining the follow ng using the reserved byte position BP3 of RVWD field O,
i nf or mat it 6h RZene {Recerding4ene) informatign ingluging eegasdingdtemns is starediint ed

RMD field 4 through RMD field 12 whenever the recording is performed, and RMD
field 13 and RMD field 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 management & certification
related information taking reliability, certification before the disc is used and
management of defect in use into consideration. Also, RMD field 13 and RMD
field 14 are reserved.

FIG. 14 shows the contents of the general information of a disc stored in
the RMD field 0 of FIG. 13. In FIG. 14, byte positions BPO and BP1 stores
information about RMD format (recorded only with 0001h), 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 informaﬁon that
stores the recording date and time of the data as 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.



to a drive. (BP3) Disc wite protection flag 00b: Indicates

that disc is not wite protected Olb: Indicates that disc is wite
protected (hard) 02b: Indicates that disc is wite protected (soft)
Entire disc shall not be witten to excslgt for PCA, etc. In the
wite protection information according the present invention, 00b

I ndi cat es that the dISC IS not wite protected, 01 b indicates that t he
entire disc id tatest ed (hard wite protection), and 02b indicates

that the enti I‘dhbdl qﬁdlséﬁﬁplrhaiﬂfsflsp%ﬁbtyﬁf the disc (e.g., the PCA) is wite

protected (soft " Wwite protection e present enbodi nent, the

write-protecti(db; i nhdicaws that disd sahqsusciamont:beeeoﬁdwgmﬁd@ is wite
protected or is not wite protected. However, the RVMD field of FIG 13 is

written conned2bd tlodlcat@Spthat/maﬁslSdaﬂacrﬁmniabnecnedmgm@de3 witten, so
h h h
cor  espond no OB ¢ 1dkaR (AR okt §Hindioka Whete jareaniatfaePrigo is seed i on

i nformati on | OthkbRy: Redaivédie byte position BP3 of RVD field 0, the wite
protection information on a bare disc can be witten using the Lead-in area
and t he Lead-out area shown in FIG 10 in addition

di s status i B 80PN SambR.of aiaBE Yabe the stateithers: Pewite: be st or e

in the byreteBfion infofm&iith & stdvel on the dlS@'di‘l%ﬂh@Qhé"'DVB-R)éﬁHmDmW
i nformation cannot be updated in the once- witable DVD-R, in consideration

of the cGRerifcatinns aseardingstoihe present jnvention using thet gemerahinformatiomotan be

i ndi cat e t ansthe writing on the defined
Lead-in gst h§*§@@h@ﬁ%@§ﬂa¢’ cﬁﬁl&ﬂ‘l{ ‘I's, that the finalization is conpleted
i ndi cat es theTB‘éDtd?bydeﬁmﬁgtﬁé %Iﬁﬁﬁlﬁg us@tdtméfvrés%wed byRAp8SsitioR BRA6f © '1 s

no wite protection. as In the defect managenent area ,
DMVA 2, AR figld Opipformation H&atttbammnttdﬁc isawitecprotesiedicary be dransmitted

rrultiple(; r@ﬁ, g 0 cope with errors, thereby ensuring robustness. In the
DVDR/RV\} such Tobustness is ensured by grouping RVDs of the RVA and
provi ding the RMDs bel onging to one group with

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

In the write protection information according to the present invention, 00b
indicates that the disc is not write protected, 01b indicates that the entire disc is
write protected (hard write protection), and 02b indicates that the entire disc
except for a part of the disc (e.g., the PCA) is write protected (soft write
protection). In the present embodiment, the write-protection information indicates
that the entire disc is write protected or is not write protected. However, the RMD
field of FIG. 13 is written connected to the previous data whenever new data is
written, so that the write-protection can be set for only the written data
corresponding to the RMD.

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



t he sanme content. A disc nust include format information informng
whet her the current disc is a DVD-R or a DVD-RW such that a DVD-R di sc and
a DVD-RWdisc is conpatible in the sane drive. As shown in FIG 15, the RVD
format can be defined using the byte pij’tions BPO and BP1 of RVD field O
as- fol | ows. (BP 0,1) RVD fornma 0001h for R 0002h
for RW 0003h for R/ RWconpati bl e node FIG 16 is a

f | onchar ttoithe IRMPaareag Alsay thecbytepasitioro BR2ohBMD: fielst @istoresdherdisder

enbodi nent_.of .the pr.esent .invention, in consideration of .appl. cation

ext ensi or?tt?tHsd"%VB%IEﬂ'/"cﬁﬂtt%ﬁ ﬁ'?érgt% 4 o&e(‘ctggem?onnaeilonﬁ% be sto qu'ncfgﬁé’ryf‘ﬁ ned
whet her gqditioh BP2idgfeig.ed in a case (step S301). If the disc is installed
in the case, the state of a wite-inhibit hole of the case is checked (step

302). That i s,Sinte tie writé peotectiomiinformation canhotbe updatetbimnthet drade-car t ri dge
[ t ' : if th ite-inhibit le i v 1L

It rs]atn Ot h‘é“v{grfgﬁp;%,r ﬁg@gﬁggwsggdér,a@pg&f%é c%nls?sttlemlzy wﬂﬁ tﬁe IDSVB %grr}my,l wntrree ans

18 : ' [ P I ' ' .01 when
the st ar £"oEeRd iiBnaficn cap iddishal Wibloh AiizEEaT 1L pbaRs R hrichb

wr i t e- pr anethiel definfddabead-in brealand Lieadethgtcared. (TFhatds Xhad the Fihaliz4dtion is8 Wwite
protection flag within RVD field O i s checked. _Then, it is

det er ni n&emﬁéﬁéndmtewhq BVE-B:is writsrprotecieda Qtharwise; it énernsthattheres t he
state of ; i te-knhi hit hole of the case (step S304). That is, when the
wite prcl)étggt%tﬁﬁ?¥éc§iiﬁ.§fi onis witten on the disc and the wite-inhibit

hol e of the cadso,ias impthecdefect n'ianagehwnhs';ged DMAFJ L DBFIAR] Dﬁﬂmﬁoémtﬂmﬁ | ag
isina"wit tion" state (step . herw se, the user is

ot or med b the DA Ha g éa'ﬂﬁd%%émdﬁ 'Pﬁ%%i’am%w‘%ﬁ'%md?%e witberress,
match th ; LB d NHL B ?‘ﬂb t :

If the wrﬂ?ét?gsg(r:eg% gg'???ﬁ%?@gs%'f Ii"? E’(‘aé | scﬂ?/gvgégg?rgﬁtﬁqu ﬁ%/vré:slo{se pr o?%c?ly I on"

st at e i ngseuginGRMPDsoof thetRMA: dred pravidiagcthet RMDs belongingi toheme ghaupdwith or
the case, s in a V¥r8+' e protection” state even though the wite protection

i nf or mat i“b%sa'?"%%" ¢ does not

A disc must include format information informing whether the current disc is
a DVD-R or a DVD-RW, such that a DVD-R disc and a DVD-RW disc is
compatible in the same drive. As shown in FIG. 15, the RMD format can be
defined using the byte positions BP0 and BP1 of RMD field 0 as follows.

(BP 0,1) RMD format

0001h for R

0002h for RW

0003h for R/RW compatible mode

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

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



match the state of the wite-inhibit hole of the case, it is determ ned
whet her the disc is set to the "hard wite protection"” state (step S307).
If the disc is in the "hard wite protection" state, the entire disc

i ncluding the user data area is wite- ﬁéohi bited (step S308). O herw se,
onty the user data area is wite protected (step S309). Also, in the step

S305 if the wite protection flag.is.not in the "wite protection" state,
the disc is nth@mthe-%q)tSee@teIHS%&eé;sn gase in step S%’Hhe&w?l?eb'ﬁé state r
rewritabl ' ; i [ | a0 Lsfying
e Dvp e WA BRIE i nb oGl REE 2. 4hE e RitoriBn e SFEANSE

di sc t hatis chetkdd ¢stepaB303). i That is,ca wvritaprotectioh iflagewithin RIMD fieldellis Al so,

when either the case or the disc is in the wite protection state, the
writing ®hegk€d. i s prohibited and the user is allowed to check the state of

oot ect ed of {1 HethiF detEnieEibenet ¥ Wi hGEgpoTinfofingio B e GRE, 2,

i s cl ai mpglatches the statelof theAwritediahibittole of #i@ case \(§tepaB8B4). €TRatisNwhendi um
using a light, the mediumincluding a Lead-in area, a Lead-out area and a

user dat dhematie protectioptiafosmationds weitiencem therdisiciands the weiterintibit bole of

ko ot e GAR8  Esba 8 Beferlingl Pl hh b cfitin e k5,
recor di ngroRetionT staté l(step S3053}hed)ﬂiéﬂwt§é? the useflismforitid 67 tHatapetwtiteed in a
case of a cartrid The recordi ng nediumof claim?2, wherein

the case pootectien dgf%tma;ige af dee sliscedermnet mateiwihe state of Hhe waiterinhibit holen.
does not TR HSPIEEHBIRN’ cui tcn for write protection. s The
recordi ng medilftheclvrité protedtionfiag of thé Hiscrie et 4 tige "Wete!protéctior’agtatedins ¢
notcont %ItgpeCSISbg, %r (gfitsé? tl?e]c s?epcg(r)é,rtlhg? ?s', 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 including the user data area is write-
prohibited (step S308). Otherwise, only the user data area is write protected (step
S309). Also, in the step S305 if the write protection flag is not in the “write
protection” state, the disc is not write-protected (step S310).
In recordable and/or rewritable medium according to the present invention,
e.g., disc satisfying the DVD specifications, e.g., DVD-RAM, DVD-R and DVD-RW,
data of a bare disc that is not contained in a case can be efficiently protected.
Also, when either the case or the disc is in the write prdtection state, the writing of
data is prohibited and the user is allowed to check the state of a disc or a
cartridge. As a result, the data recorded in the disc can be protected efficiently

from unwanted overwriting or erasing.



6. The recording nediumof claim1, wherein the wite-protection
information is stored in a Lead-in area and/or a Lead-out area in one or

nore | ocati ons. 7. The recordi ng medi um of cl Jmn nm

wite protection information is stored in physically segr ,em HﬂllﬂH f
the Lead-in area and the Lead-out area i two or nore |ocationd pér area.
8. The recordi ng nediumof claim1l, wherein the wite protection

i nf or mat i ¥What is elaimed is:n di sc identification zones of either the Lead-in

area or {he Lead-ouh Eeonil ohfiflSGrtdifE vb Loy MRARRTRIR] 2R e

Lead-in area and t

20 médium Ttuding & Dead-inaféalna Leadldlitrar8a andes @ser ok dfed,e
protection information is stored in a plurality of physically separate

| ocati ons of twherginthe remrdmg mediumn si.@me a write protectian infovmaatien: @apah@

di f 9 [t h it t
|mr‘;f clrjnma'? |9err$t§m&"9rt§%ecia§§ 'EPB rPﬁ'bq r 1"§a’|¥‘wr=’9“‘é‘ggf8|"§{“g“ﬂ%§ ions of the
di sc |der1wef,wﬁgﬁg@a e?ggiﬁgrratches each ot her the disc is set to a wite

protection state. 11. The recordlng medi um of claim 1, wherein
the wite protection information is stored in a defect nanagenent area of
the Lead-in arga a or th Lead: out rec r di.ng
medi um of o atdn 1. EFesotOneLRROREH ot HARLY wherein ghé fecording medilim i

recor dabldynmﬁégcm@ 84 bpadiditridgenedi um sati sfyi ng the DvVD (Digital
Versatile Disc) specifications.
3. The recording medium of claim 2, wherein the case of the cartridge
has a recognition switch for write protection.

4. The recording medium of claim 2, wherein the case of the cartridge
does not have a recoghnition switch for write protection.

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

6. The recording medium of claim 1, wherein the write-protection
information is stored in a Lead-in area and/or a Lead-out area in one or more
locations.

7. The recording medium of claim 6, wherein the write protecticn
information is stored in physically separate locations of the Lead-in area and the
Lead-out area in two or more locations per area. )

8. The recording medium of claim 1, wherein the write protection
information is stored in disc identification zones of either the Lead-in area or the
Lead-out area, or in disc identification zones of both the Lead-in area and the
Lead-out area.



13. The recordi nﬁ medi um of claim 1, wherein the recording mediumis a

disc sati sf yiﬂml mlmmﬂmﬂiem fication. 14. The recording
medi um of cl e wite protection information is stored
usi ng reserved bi‘t s"of"a disc certifica |on flag of a dISC definition

structure area of a defect nmanagenent a The recording

f t ding to
The oroup s far %ﬁam“@f%%twé@h%é%é%%. wheggin é;v’vg-séﬁééés 90 cat Fon
flag of anmimatiseld Mwm Bl BIbfdl %qﬁhgﬁgag seﬁe'fér [Icatifil B9 e s °2:

16. The recordi ng nedl um of g nediumis a
di sc_sat iidéntificgtiomezonyD- RW (Di gital Versatile Disc-Rewitable)

speci fications. _ o 21

17. The recordi ng nedium of claim 16, wherein in the RVD (Recording

rosise certi ! oo recBiif REdt.A B8l Whédh AhER o baiisIRE e >
18.  The pretectiati irformatiornredd ﬁ‘om melplurbmyesfrpnybibagy%ebdraw IG&tion® dftha

he DVD-R (Digital Versatile Di sc-Recordable)
S'pZE. fS ?E:Ia‘fsﬁ% 'qt'ftcaﬂon Zonq'g\atc each sthem herdiscusset te aaumelwotwtmneu n the
wite prg%q&tlon of the disc is inforned through finalization. 20.
The recording nmedi umof claim16 or 18, wherein the wite protection
information is stored in a recording information area. 21. The

[ .mediym of claim 20, wherein the wite protection
recording.me 19 Irhe recording medium of claim 1, wherein the write protection

information is stored in a defect management area of the Lead-in area and/or the
Lead-out area.

12. The recording medium of claim 1, wherein the recording medium is a
recordable/reproducible recording medium satisfying the DVD (Digital Versatile
Disc) specifications.

13.  The recording medium of claim 1, wherein the recording medium is a
disc satisfying the DVD-RAM specification.

14.  The recording medium of claim 13, wherein the write protection
information is stored using reserved bits of a disc certification flag of a disc
definition structure area of a defect management area.

15.  The recording medium of claim 14, wherein write protection
information corresponding to the group is further stored using reserved bits of a

group certification flag of a disc definition structure area of the defect management
area.

16.  The recording medium of claim 1, wherein the recording medium is a
disc satisfying the DVD-RW (Digital Versatile Disc-Rewritable) specifications.



information is stored in RVD (Recordi ng Managenent Data)—fietds—of-the———

recordi ng information area. 22. The recording ' ' .
wherein the RVD fields are grouped and the sanme wite prgq “Iwml r"l"-ﬂ I
information is stored in the RVMDs belonging to the sane groupe L ® s 23

The recordi ng nmedi um of claim21, wher ef h the wite protection information
Is stored in one of__byte positions BP2 and BP3 of RVD field O, and
i nformati on abblt t [ Eecerdingdpediumyof glaimg1§nwhetsin imtheyRMD (Recanding; ¢ he

of D MIRQRinGRE Blata) Bid< B oBoRhf Fitohtabol % dnReaiaioR Bporbnd "y, o
recor di nqisencErtification and defett a@tagsrient ihese can b fecofderi.ded on a

recordabl e or reproduci ble recording nediumincluding a Lead-in area, a
Lead-out area and a user data area is protected from unwanted overwiting

op AN LI e R FATnG ThPdiublBf ElPh1 chetsin the resarding medium is a
recor di n@igeesatisfyingahé DVD-R (DH??I Vepdntheé IDise-RucordaslePSpétficationst he

recordi ng nmedi um according to wite protection informtion. :
25. The write protection nmethod of claim24, further conprising the steps

of : (c) determ ni ng . whet her th ite-protection information g hard
write protect i"(ﬂzj |ﬁ|hf"r Fﬁfto?q}ﬂg megum O?%Tdfsvﬁyﬁﬁrieﬂ? #"F%B’"Eﬁ p{qqgﬁﬂqn °bg19a on
the enti Gisd RCAFSHIEY RSUgHTihalizdienW i te protection information is the hard
wite protection information, and otherwise allowing the witing of data in

t he user data area.
20. The recording medium of claim 16 or 18, wherein the write protection

information is stored in a recording information area.

21.  The recording medium of claim 20, wherein the write protection
information is stored in RMD (Recording Management Data) fields of the recording
information area.

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

23. The recording medium of claim 21, wherein the write protection
information is stored in one of byte positions BP2 and BP3 of RMD field 0, and
information about types of disc, indicating whether the disc satisfies the DVD-R or
DVD-RW specifications, is stored in the byte positions BP0 and BP1 of RMD field
0.

24. A write protection method for an optical disc recdrding and/or
reproducing apparatus, wherein data recorded on a recordable or reproducible
recording medium including a Lead-in area, a Lead-out area and a user data area
is protected from unwanted overwriting or erasing, the method comprising the
steps of:



26. The writeprotectionnethod-of claim24, further conprising the steps

of:: (e) Tt r the wite-protection information is soft
wite prot ectioﬂﬂlﬂlﬁﬂlﬂ‘l“““ﬂmﬁ (f) prohibiting witing of data on
the entire recordi ng medi 8m &xcept for a_part of the recording nedium and
ot’herwi se allowing the witing of data 24 the user data area. 27.

The wite protectjon nmethod of claim 24, further conprising the steps of:
(g) determ ni @) §heeking wile-pietactiop iptasmation stered onthe Frecarding mediaici fi ¢
region ofyf4he user data area; and (h) prohibiting the witing of
data in tane specific area if the wite protection information is for the

speci fic ar ea,(bpproleibitiyWwritngbf datangn the re¢drtingdmetiuii latcordihg o Wser dat a
ar ea. . 28. The wite protection nmethod of claim 24, further

conpri si Nyiteprotactien ipformation. (1) deterni ni ng whet her the recording medi um
Is installed in a case; 23
(j) if the recording nmediumis installed in the case, checking whether or

not the case 25, setTHOwriteprotectio hiithb@ bf Halin24 %ﬁher} gowgéfsﬁg% eeﬁtg gp |

wite protection information of the recording medium chec
(a) doesOfiot match the wite protection state of the case, informng a user

of the differencs, - . oThe wit totection, met hod of claim 28,
further conpr ﬁ& ﬁﬁtwlggé'ﬂ‘%ge'i the ‘HF'MTPW%F&RJ" F\%@Wﬁqm Yd Wite, in the
recor di ngroteetiowinforhBtons k¢ pProtection information of the recording

medi um checked in the step (a) or the wite protection state of the case

checked in t hédlpeghibifing iwriting ot dataten the estirer rececding mediaire if the write
protection information is the hard write protection information, and otherwise
allowing the writing of data in the user data area.

26. The write protection method of claim 24, further comprising the steps
of:

(e) determining whether the write-protection information is soft write
protection information; and

(f) prohibiting writing of data on the entire recording medium except for a
part of the recording medium, and otherwise allowing the writing of data in the
user data area.

27. The write protection method of claim 24, further comprising the steps
of:
| (g) determining whether the write protection information is for a specific
region of the user data area; and
(h) prohibiting the writing of data in the specific area if the write protection
information is for the specific area, and otherwise allowing the writing of data in
the user data area.

28.  The write protection method of claim 24, further comprising the steps
of: '

(1) determihing whether the recording medium is installed in a case;



30. The wite protection nethod of claim24, further conprisinig the steps

(r)réiji um and( " chec?in;]gu:)g:tmgt ?hgra;?ftei BpotSteg: ?oﬁe}[ ni‘ glmmammmmﬁ““e

recording mediumto a wite protection state or a wite proteétibn tel%eade
state according to the wite protectionZ:i’nforrration set by a user.
31. The wite protection nethod of claim 30, wherein the step

conpri ses t he (Bdbthe; regerding medium is instalied ipthe ¢ase, checking, é"hﬂté'g')eor not

protecti [ t ' 0 tion information to the wite
pr ot ec_tigﬁubg;%gézs? séﬁg)alﬁf t ﬁ%&%ﬁtb@gﬁts{eﬂtﬁgﬁwi te protectijon rel ease state,
det er m ni ng wigk} ifeie Wiite protctiondnforsiation iof the redordingmiedivwmidheckedtimct i on
state; and (n2) if the recording nediumis set to the hard wite

prot ect i dhe step @) dogsonet matehthe, wisite protegtian siate o ithe case, iNferming @ueR i on
I's 1 npossihle... of herwi se updating the wite protection information to
the wi tzﬁﬁ%fjﬁgﬂﬁé'rel ease state. . 32. The wite protection

met hod of claim 30, further conprising the step of (o) if the wite
protection informati-on of the recording nmedium set by the user, and the
wite protecti2dn stlheewrite pretecticn method of elaimie8.i furtbencomprisingthe step t he
di fference. - 3 .. dhe wite .orotectio thod of . claim 24,
wher oi n e rohibitina thecwritng ot gt FshtacoraPB st | (B8 W Proreiang or
a Lead- OifohSfor? bf e récsiaing RiedithA ichéicked I thePstePPiel drahatwMesprotection,

34. The wite protection nethod of claim24, whereinthe wite protection
i nf or mat stateiof the ¢ase checkeddnitoe step (i} is sefrtoAbaaritef protestion state.Lead- i n
area or the Lead-out area of the recording nedium or in disc
identification zones of both the Lead-in area and the Lead-out area, and

the wite prog@ecti qQhe Wit pritetion Mmethéd o cldima24) | furthkt tuniprisiiy fecstebs
separate Ifocat lons of the disc identification zone.
of: :
(m) checking the write protection state set in the recording medium; and
(n) updating the write protection information set in the recording medium to
a write protection state or a write protection release state according to the write

protection information set by a user.

31. The write protection method of claim 30, wherein the step (n)
comprises the sub-steps of:

(n1) if the user sets the write protection 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

(n2) if the recording medium is set to the hard write protection state,
informing the user of that releasing the write prot_ection is impossible, and
otherwise updating the write protection information to the write protection release
state.

32. The write protection method of claim 30, further comprising the step
of (o) if the write protection information of the recording medium, set by the user,
and the write protection state of the case do not match, informing the user of the
difference.



35. The wite protection nethod of claim?24, wherein the wite protection
iformation is stored In a defect managenent area of the Lead-in area

and/ or the Lead-o0 cordi ng nedi um 36. The wite
protection mnet hod””“HﬂmI"H"mmr ein ge recording nmediumis a recordable
and reproduci bl e recdrditng*nedi um sati sfying a DvD- RAM DVD-RWor DVD R
speci fication. 37. The wite protection nethod of claim 36,
wherein when the recording mediumis a disc satisfying the DVD-RWor DVD-R
speci fi cat i ong3 andrHe \wrivd Pkﬂe@lr iGH Afdthed df '&iéhh”!’tl | WRerein e Welle-prbtetion
reserved bytes of the RVD he wite protection nethod

of cl ai minfermatien és atom@rvn aHeeadzubateawgndnbn mhead;out drescofsthe egfopirdipgt he

DVD- R spegi f. cations, |te rotection of the disc is informed through
finalizatNegjumm in one or more ocations.

34. The write protection method of claim 24, wherein the write protection
information is stored in disc identification zones of either the Lead-in area or the
Lead-out area of the recordihg medium, or in disc identification zones of both the
Lead-in area and the Lead-out area, and the write protection information is stored
in_a plurality of physicaliy separate locations of the disc identification zone.

35. The write protection method of claim 24, wherein the write protection
information is stored in a defect management area of the Lead-in area and/or the
Lead-out area of the recording medium.

36. The write protection method of claim 24, wherein the recording
medium is a recordable and reproducible recording medium satisfying a DVD- .
RAM, DVD-RW or DVD-R specification.

. 37. The write protection method of claim 36, wherein when the recording
medium is a disc satisfying the DVD-RW or DVD-R specifications, and the write
protection information is stored using reserved bytes of the RMD field.

38. The write protection method of claim 26, wherein when the recording
medium is a disc satisfying the DVD-R specifications, the write protection of the
disc is informed through finalization.



