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Field of the Invention
[0002] The present invention relates to a disc, and more particularly, to an
information recording medium, a recording/reproducing apparatus and method, an
initialization method, and a reinitialization method, by which a disc is initialized to
secure recording/reproduction compatibility.

Description of the Related Art
[0003] The standards for optical systems including optical disc drive systems and
optical discs have to be frequently updated in light of the developments of optical disc
technology and semiconductor technology. FIG 1 is a diagram for explaining
problems related to standard updating. Generally, a new standard is obtained by

adding new functions to an old standard. An old standard disc 12 is designed {o



[0004] The old standard and the new standard may or
may not provide recording/reproducing conpatibility.
If the recording/reproducing conpatibility is

assured, the old standard disc 12 and the new standard
di sc 14 can be recorded/reproduced in both of the old
and new standard drive systens 11 and 13. For

exanpl e, when the new standard disc 14 is |oaded into
the old standard drive system 11, the old standard
drive system 11 should properly operate in response to
new y added functions in the new standard. Therefore,
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future standard drive system stores on a disc information regarding operations that a
current standard drive system needs to perform for the new function, the current
standard drive system can read the information from the disc adapted to the new

function and perform the operations for the new function.

[0006] in such aspect, a method of initializing or reinitializing a disc to enable
various types of drive systems to use a disc adapted to a function that is not
recognizable by the drive systems desired. Initializafion is a process performed on an
empty disc to initially use the empty disc. Reinitialization is a process performed on a

used disc to initialize the used disc again.



reinitialization nmethod, which increase conpatibility
bet ween di scs and drive systens of different
standards. [0008] According to an aspect of the
present invention, there is provided an information
recordi ng nmedi um i ncl uding an access control area in
whi ch access control data is recorded, the access
control data having common information set to allow a
recordi ng/ reproduci ng apparatus that cannot recognize
a predeterm ned function adapted to the information
recording nediumto control access to the information
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[0009] According to an aspect of the present invention, common information of the
access control data regarding the recognizable function includes an |D of the
recognizable function, formatability information regarding the information recording
medium, and recordability/reproducibility information regarding sub-areas defined on

the information recording medium.

[0010] According to an aspect of the present invention, the formatability information
and the recordability/reproducibility information is set as “formatable” and “recordable”,

respectively.



whi ch access control data is recorded, the access
control data having common information set to all ow

t he recordi ng/ reproduci ng apparatus that cannot
recogni ze a predeterm ned function adapted to the

i nformati on recording nediumto control access to the
i nformati on recordi ng nediun and a control unit
controlling the witing/reading unit to record the
access control data regarding a function recogni zabl e
by the recording/reproducing apparatus in the access
control area when the information recording nediumis
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function recognizable by a recording/reproducing apparatus in an access control area
when an information recording medium is initialized or reinitialized to enable the
information recording medium to be used, the information recording medium having the
access control area in which access control data is recorded, the access control data
having common information set to allow any recording/reproducing apparatus that
cannot recognize a predetermined function adapted to the information recording

medium to control access to the information recording medium.



cannot recogni ze a predeterm ned function adapted to
the information recording nediumto control access to
the information recording nedium [0015] According to
an aspect of the present invention, the initialization
information includes a disc definition structure
(DDS) including assignnent information regarding a
spare area, which is assigned in the data area to
record data replacing detective data occurring in the
data area, and assignnment information regarding a user
data area in which user data is recorded in the data
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informati on for defect managenent. [0016] According to
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which user data is recorded in the data area; and a defect list (DFL) including initial

information for defect management.

[0016] According to a further aspect of the present invention, there is provided a
method of reinitializing an information recording medium, including determining
whether the information recording medium can be reinitialized using initialization
information recorded in a defect management area arranged on the information
recording medium for defect management and disc management and using access
control data recorded in an access control area arranged on the information recording
medium, the access control data having common information set to allow any

recording/reproducing apparatus that cannot recognize a predetermined function



assigned in the data area to record data repl acing
defective data occurring in the data area, and
assignment information regarding a user data area in
whi ch user data is recorded in the data area; and a
DFL including initial information for defect
managenent. [0018] According to an aspect of the
present invention, the nmethod further includes
determining a size of the spare area as the assi gnnment
i nformati on regarding the spare area and determ ning
a start address and an end address of the user data
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data area. [0019] According to another aspect of the
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area and determining a start address and an end address of the user data area as the

assignment information regarding the user data area.

[0019] According to another aspect of the present invention, there is provided a
recording/reproducing apparatus including a writing/reading unit writing data to or
reading data from an information recording medium having an access control area, in
which access control data (ACD) is recorded, and an ACD state information area in
which state information regarding one of defectiveness and recordability of an ACD
block coniaining the ACD is recorded, the ACD having common information set to allow

the recording/reproducing apparatus that cannot recognize a predetermined function



change state information indicating that the ACD bl ock
is a defective block and state information indicating
that the ACD bl ock is available for recording of ACD
when the information recording nmediumis
reinitialized. [0022] According to an aspect of the
present invention, the control unit changes state
informati on indicating that the ACID bl ock has valid
ACI D and a defect-while- reproduction into state
information indicating that the ACD block is a
defective block when the information recording nedi um
| SadaptedMolthedhioAlon AR mANRFOD GbiiG dcBesB b BS PRFHateh t he
present invention, the control unit controls the
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Acebitidizedy t o an aspect of the present invention, the
control unit controls the witing/reading unit to
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reproduction into state information indicating that the ACD block is a defective block

when the information recording medium is reinitialized.

[0023] According to an aspect of the present invention, the control unit controls the
writing/reading unit to write one of "00h™ and “FFh” as an 1D of the ACD to indicate
validity of the ACD block included in the access conirol area when the information

recording medium is reinitialized.

[0024] According to an aspect of the present invention, the control unit controls the

writing/reading unit to read data from the ACD block based on the state information



cannot recogni ze a predeterm ned function adapted to
the information recording nediumto control access to
the information recordi ng nedium and changi ng the
state information regarding the ACD bl ock when the
information recording mediumis reinitialized. [0027]
According to yet another aspect of the present
invention, there is provided a recording/reproducing
apparatus including a witing/reading unit witing
data to or reading data froman information recording
medi um havi ng an access control area in which ACD is
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reinitialized.

[0027] According to yet another aspect of the present invention, there is provided a
recording/reproducing apparatus including a writing/reading unit writing data to or
reading data from an information recording medium having an access conirol area in
which ACD is recorded, the ACD having common information set to allow the
recording/reproducing apparatus that cannot recognize a predetermined function
adapted to the information recording medium to control access to the information
recording medium; and a control unit controlling the writing/reading unit to write default

ACD in the access control area when the information recording medium is initialized or



defaul t ACD anpbng ACI D regardi ng functions
recogni zabl e by the recording/reproduci ng apparatus
in the access control area, when the information
recording nediumis initialized or reinitialized, the
default ACD including common information set to
permt witing/reading with respect to sub-areas
defined on the information recording nedi um and
predeterm ned specific information. [0030] According
to anot her aspect of the present invention, there is
provided a recording/reproduci ng apparatus including
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state information regarding the ACD bl ock regarding
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t orc—:tchrding medium is initialized or reinitialized, the default ACD including common

information set to permit writing/reading with respect to sub-areas defined on the

information recording medium and predetermined specific information.

[0030] According to another aspect of the present invention, there is provided a
recording/reproducing apparatus including a writing/reading unit writing data to or
reading data from an information recording medium having an access conirol area in
which ACD is recorded, the ACD having common information set o allow the
recordingfreproducing apparatus that cannot recognize a predetermined function

adapted to the information recording medium o control access to the information



permt witing/reading with respect to sub-areas
defined on the information recording nedium and
predet erm ned specific information. [0033] According
to an aspect of the present invention, the control
unit controls the witing/reading unit to wite one
of "QOCh" and "FFh" in the ACD bl ock regarding the
unrecogni zabl e function to indicate that the ACD bl ock
regardi ng the unrecogni zable function does not have
valid data and to change state information regarding
the ACD bl ock regarding the unrecogni zable function

t QeddrfiiCRdRint: Bt a dRBol ARG tHetBithdhetihg U ® change data
unrecogni zabl e function is avail able. [0034] According
t an 54 ACD biagkatdaedingaSipeadn ©foghiBsblquyaiseBtordinyrepbiu@ng
there is provided a recording/reproduci ng nethod

i repbardingndrremert aivahg irdiehingl 4vaif@leDinian AGD biuck egadiogat r ol
10 area when an information recording mediumis

i rfundier Unyesdanggable bY e tacariding/esgrodvginarapparatyh @mos@Aed gocks in
control area is provided in the information recording
el 2FPBSOMELBRY WaEDhe infeepaiomrecerriag medA Ve iRtRIigon

i nformation set to allow the recording/reproducing
a[IpEr phttsrdingad arcApEDbT thie E@ht id@nton phechditraunk tuddols the
function adapted to the information recording nmedi um
t ovritiogiterding wa0d dedsngedr elage thefla imdhe ASHD bleps ogodiding theedi um
and wherein the default ACD includes comon

i rIPevoRzabisdvncian or fapdg @maiv ACRIRIoek rgFrAiega NevgreaaniFaliespect
to sub-areas defined on the information recordin

rrékﬂ“cﬂ?ﬂ RAYIPG ALFYSHTNEY 28PRLPHaiTSEif (HfogFHRE i’e@ﬁrd'“? 8635
t t t of th
R 1 eo-ind e PSRl BRET -t PR RYFPERP st ng
d trol

atc‘i"Feqas%@s%ofé?“%%\%b°;n;28 ACD regar i ng functions

r eco%m zabl e by a recordi ng/reproduci naq) appar at us

wHEP2} Becgice ﬁfgawaéa%emm mgseatp'wiﬂawﬁe e PP rpgaadinggpe

tial f di .
wrsharssor et er ¢ o0 Ach e r G B0rdR bt AR est o
I nfeprw\ Ftlhggn%a& ggc 9 {hmgct rigsgjlb %@a& Qeh&S T th f’é%‘??nénﬁﬁ Fe%b rgmg

medium and predetermined specific information.

[0033] According to an aspect of the present invention, the control unit controls the
writing/reading unit to write one of "00h” and "FFh" in the AGD block regarding the
unrecognizable function to indicate that the ACD block regarding the unrecognizable
function does not have valid data and to change state information regarding the ACD
block regarding the unrecognizable function to indicate that the ACD block regarding

the unrecognizable function is available.

[0034] According to still another aspect of the present invention, there is provided a

recording/reproducing method including recording default ACD in an access control

10



information set to allow the recording/reproduci ng
apparatus that cannot recognize a predeterm ned
function adapted to the information recordi ng nedi um
to control access to the information recording
medi um and wherein the default ACD includes conmon
information set to permt witing/reading with respect
to sub-areas defined on the information recording
medi um and predeterm ned specific information. [0036]
According to a further aspect of the present
invention, there is provided a recording/reproducing
e &i0heh BR IntrthAi8n RaBigh REdiIEHA Isanitdizedldr Afdale®herein the
regarding a function recognizable by a
I e:64s8 corrbireRIiOHaidagh B PRiAitids recbriin@ MediGie &SBc@®ACD Ol
area when an information recording nediumis
r e¢hereit,itied ACZEthving panmaend dfochiatiap sat to allanethé rederdiag/iepgducing
"avail able” in an ACD bl ock, regarding a function
uraperaigninalabinet lsyoanizea predeterotned iungion @partadiie tha gnformation
apparatus, in the access control area, when the
[ rfﬁ‘i?fqﬁltfﬂ%’wm 1P BXWPIACPRS PR infimadion @P‘ﬁi"[‘q @FQ'%GW Whefe'”
access control area

i AR PO TEBEG G FeTeRD £ BBl RS PR P rﬁspect
r e% ng)qqr%aé%F érB? gaﬁlgrsl[aﬁ rmgt; g ée?r rr&%g Im?i |ur§1eatnd ér%deiq rp@\év% $ ecmc

gﬁg;ern1ned functlon adapt ed to the |nfornat|on
recor I'ng mediumto control access to the information
recordi ng medium [0037] Additional aspects and/or
ad9%l é‘if@%"“@ﬁf’ Xohan Wi‘(/%ﬁﬁ?‘?tﬁfrfhwrleﬁ‘enﬂé"’e%%” ‘fh%riet‘srPr?‘@'PeBért

DB PAROFPORTERE BOSER TOR 31y B8 TEhraH by
Tl T,

DR Bl b OB S BT o

ada\éﬁﬁ&tﬁtgﬁﬁen%cou}@/r&fr&ﬁaﬂé aﬂpaeé@em.t@&ew binitiAHe&LOJFEe nor e

apparent and noré readily appreciated by describing in

daktairationeBRREH 3%@, Wheie Bl avdebdicdn@dl QFe@MCRoidRd IMRe
acconmpanyi ng drawings in which: FIG1 is a diagramfor

e X fFbr@riatio N gcodgpeddiuii tb récyrd BEDWeHIN, tHeSCD ramielg chmirke

syst ens
information set {o allow the recording/reproducing apparaius that cannot recognize a
predetermined function adapted to the information recording medium fo control access
to the information recording medium, and wherein the default ACD includes common

information set to permit writing/reading with respect to sub-areas defined on the

information recording medium and predetermined specific information.

[0036] According to a further aspect of the present invention, there is provided a
recording/reproducing method including changing data in an ACD block, regarding a
function recognizable by a recording/reproducing apparatus, in an access control area
when an information recording medium is reinitialized; and recording a value indicating

“available” in an ACD biock, regarding a function unrecognizable by the



of different standards in the conventional technol ogy;
FIG 2 is a diagramfor explaining conpatibility
between a disc and drive systens of different
standards in initialization or reinitialization
according an aspect of to the present invention; FIG
3 illustrates a structure of an optical recording
medi um according to an aspect of the present
invention; FIG4 illustrates an exanple of a detail ed
structure of defect managenent area (DMA) #1 shown in
FIG3; 12 FIG 5 illustrates a detailed structure of
e @dhRE Spr6dUdhg Q;Lpa%ﬁ.%an (GRS BN atdd, with Ghe isfornfalids 6
illustrates an exanpl e of access control data ( ACD)
I eevidtetmddiunt iB Rinfiafked heRirMiRd Sices cdntfdl ghea i @roSHEd ie e
shown in FIG 2 during initialization or
r enfointaticl re@edingomgdiunb aec@rdiACDUIsHreim tesAGnhaging nghreorof - ACD
recorded in the ACA by a version 1.1 drive system
s Hoamation set igallay theirerorging/reprofl eding 2aparadys that cannot recognize a
reinitialization; FIG 8 illustrates an exanple of ACD
r geestetpETngduncien %ﬂ@fl{e‘bﬁ? e ifRmefigyeqorgngypgdie o §otoapress

shown . in FIG 2 initialization or
réPmet‘qf%F‘thﬁf?“BW‘"grﬂle% M9 is a schematic bl ock diagram
of a recording/reproduci ng apparatus perform ng
i rip@3A7hAdditnal @speatn dnd/@iadvaniagéd of dieiinyanimc edirbdiseigorthan gant in
enbodi ment of the present invention; FIG 10 is a
f Itbesseriptiorofhiciriolions endainip2AWidie orEeUrdie MebR easEriPiY . P&
enbodi nent of  the present invention; FIG 11 is a
f 1B5JRASAEY BRctize PHPHINYENEIT zat i on met hod accor di ng to an
enbodi nrent of the present invention; FIG 12
I | BRISE DESEBIPADEtdFETHEEDAVPINGSOf a det ailed structure of
the DMA #1 shown

[0038] The above and other features and/or advantages of the present invention will

become more apparent and more readily appreciated by describing in defail

embodiments thereof with reference to the accompanying drawings in which:

FIG. 1 is a diagram for explaining compatibility between discs and drive systems
of different standards in the conventional technology;

FiG. 2 is a diagram for explaining compatibility between a disc and drive
systems of different standards in initialization or reinitialization according an aspect of
to the present invention;

FIG 3 iliustrates a structure of an optfical recording medium according 1o an
aspect of the present invention;

FIG 4 illustrates an example of a detailed structure of defect management area

{DMA) #1 shown in FIG. 3;
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in FIG 3; FIG 13 illustrates an exanple of ACD state
informati on shown in FIG 12; FIGS. 14A and 14B
illustrate exanpl es of ACD bl ocks and ACD state
information, respectively, before reinitialization of
a disc to explain an update of the ACD state

i nformati on when the disc is reinitialized according
to an aspect of the present invention; FIGS. 15A and
15B illustrate exanples of the ACD bl ocks and the ACD
state information, respectively, after the
reinitialization of the disc to explain an update of
the 1BicACsEhBE £déimke siRiukOd aB&Bsd BBl b®E (AGA) shown in
reinitialized according to an aspect of the present

i rerstion; FIG 16 is a flowhart of a
reinitialization nmethod accordi ng to anot her

enbodi REM illcratehen grample nt acceps eattiobdrta (RCG) reddfded in the ACA
illustrates a structure of a default ACD according to
arpygypeien 1 8fdriverystery seayerin FIGhauing Bijalizpjog or Egitiplgatpn;
flowchart of an initialization nethod for a rewitable
r ecor dfifig” IvREEPSRA REEBIE Al MdP teeoresd i AR REAYEgPN t-hdrive
present invention: FIG . 19 is a flowhart of a

r VHIFT ?réci“i”iréﬁfgtﬁd%@q RigAiz#1ep oL PR Abl e r ecor di ng
medi u ceording. t ' . .

vent [0 e eeSp efipe ST eBBiEba T e PR oGS 1.2 nve

\gﬁrﬁg%%lﬁ QMo il ﬁ&%ﬁriﬂ@inﬂﬁ%tl&%%ﬁ%l%&g- to an

ment of e present invention, FIG 21 is a

f 1 owchat o RE saeralid BidRliagin P8 rd¥BkiRgebpfdRliciRy apparhi@s Once
recordi ng nediumaccording to an enbodi nent of the

preegeingiintiagaatio romy revithlifakién ac2dding toaanfehmoudimernt bf tod prasent
reinitialization method for a rewitable recording
magdentivnaccor di ng to an enbodi nent of the present
i nvention.
FIG 10 is a flowchart of an initialization method according to an embodiment of
the present invention;
FIG 11 is a flowchart of a reinitialization method according to an embodiment of
the present invention;
FIG 12 illustrates another example of a detailed structure of the DMA #1 shown
in FIG 3;
FIG 13 illustrates an example of ACD state information shown in FIG. 12;
FIGS. 14A and 14B illusirate examples of AGD blocks and ACD state
information, respectively, before reinitialization of a disc to explain an update of the
ACD state information when the disc is reinitialized according to an aspect of the
preseni invention;

FIGS. 15A and 15B illustrate examples of the ACD blocks and the ACD state

information, respectively, after the reinitialization of the disc to explain an update of the



DETAI LED DESCRI PTI ON OF THE EMBCODI MENTS [ 0039]

Ref erence will now be nade in detail to the
enbodi ments of the present invention, exanples of
which are illustrated in the acconpanyi ng draw ngs,

wherein like reference nunerals refer to the |ike
el ements throughout. The enbodi nents are described
bel ow i n order to explain aspects of the present
invention by referring to the figures. [0040] FIG 2
is a diagram for explaining conpatibility between a
disc and drive systems of different standards in

| AGD @thtb ZRdrh&idn Qher 18 Bbd it AbdiaRkl BLboRAR M Q4 & LPed: B 1R
aspect 14 of the present invention eferring to FIG
2, préseptinanimnd defined for a rewitable recording
medi um adapted to a function Ais referred to as a
ver si oRIGL16Js a dowthart ofrageioitigizatigh methpdaheciding teegmpieat us
i mpl ementing the version 1.0 is referred to as a
vemﬂm@memoomdpmwmt@ysﬂ@n121. An updat e standard

obt ai ned y addi ng a new function B to the version
1. 0 i sFiGetelystetey @sta@tuw of & AR CP, apcorgipgitogn aspect of the
recording/reproducing apparatus inplenmenting the
véF??BH”%mT”1s referred to as a version 1.1 drive

i nar S s onioet S EREG-Fu TBF O GO g oo
r erL&Jr L@Fgccérgm % aff eBbdhéett of]thezy%re&ﬂgn\%ntlon

recor reproduci ng apparatus | mplenenting the

versio I3|<311 Fis h%ov{}cﬁ&%ffa%’imﬁé?izaﬁ% %eﬂﬁ@dﬁ Ry Féwl'ta&e HcbMig
system 23. A disc Dis arewitab recordi ng medi um

f OfiedifiBacesrting @S ehbdimdnt &f,th@;ﬁréselmauen{. 041] The version
1.0 drive system 21 cannot recognize the functions B

and C. FIGha ilnsestsd Dstruttuk ofls imite-osysreamdiddnmahumnatording to an
recogni ze the function C. However, the version 1.2
drenbedigystiobiire B@sarainvanéoogni ze both of the functions B
and C. In this situation, when the disc Dis enpty
and i sFiGh?1tip aflpweearnt gfyaniniiglizptionaneitpdfor@ viig-onse &pardden 21,
the version 1.0 drive sgsten121 needs to initialize

tHBedéWbi‘%‘iO’ﬂ'P%P Heghefmenating HeseTHMeMA ¥¥d  di sc D can

gg ;ﬁgp@ﬂéegsd FI v¥ch Eflga r%]r:maliza%ior\{ ?n%t?non? fr a rewntaBle recor%pés tem

medium according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0039] Reference wili now be made in detait to the embodiments of the present
invention, examples of which are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are
described below in order to explain aspects of the present invention by referring o the

figures.

[0040] FIG 2 is a diagram for explaining compatibility between a disc and drive

systems of different standards in inifialization or reinitialization according to an aspect
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1.2 drive system 23. When the disc Dis enpty and is
initialized by the version 1.1 drive system 22, the
version 1.1 drive system 22 needs to initialize the
enpty disc D such that the initialized disc D can be
recogni zed by both of the version 1.0 drive system 21
and the version 1.2 drive system23. Simlarly, when
the disc Dis enpty and is initialized by the version
1.2 drive system 23, the version 1.2 drive system 23
needs to initialize the enpty disc D such that the
initialized disc D can be recognized by both of the
V&t e Phbsdnt Ehv@m.bwe FRMAInG 1 Fd 2R GakddR) LA 18'h rdwrikail | Ve
system 22. 15 [0042] |In order to initialize an enpty
dirggordmyy rhedi@f ddaptad 6eiIterchdh Aib refen@t ito/gs asiaioamoysaial e i n
the other versions of the drive system information

t hadordiryrepeducieg exgpaiansdnidgmeling the earsoronGis odferteddo alvd ve
system nust be used. In an aspect of the present

i rvesion i1 dredriveasysigingd .- i An update standaydebtaingid iy addingesf newtfunction B
managenent area (DMA) and an access control area

( ACKY vergan &A 'SJPfé”‘ﬁSjrt@@? gerisiothl b aw%aéecprﬁms/fe@épdeqmq he
disc, so that the initialli ze‘%frdl SC reco ni zed

Dy B P SIeORE B - 4 BTG OS5 SUBAP™ I AOtaRaRer 22
m&ffi“ﬁa' Fhle e G ik ppdhaT oot SRR ELD o°

e
oweﬁstbﬁ 11274 feleRbd BE LQBrsibA T QLARLyREm 25, Owd?éc oReh duiitap@ t o
2, when the disc Dis inifialized by the version

-r@co@lfrthﬁedﬁMﬁfbﬁl‘ié velslonsSioNC.e ahine2f unction A can be
recogni zed by all of the version 1.0 drive system 21,

t r}ﬁom"?ﬁes\}e%%n éf dn% 2 LyStam ShE By ngmemws Fs%hé’?l 12

drive I on reg unction A

CasRR 1%#\6&9 ehﬁézﬁsla'rﬁ\o%/r‘é‘éoah|9é‘thé fuhctidh IcY EHENRE ML g d
the version 1.2 drive system 23 according to a user's

or4 Sdrivy @sr@&masfoaﬁtééas@;zé bbthlofiRé fudgtiond BEXG. @R siugorfli sC
Dis initialized by the version 1.1 drive system 22,

siwhee tHehisc Dvegrsptpadls iditidizédisy tisy ststom 12drieasystaim 21, the
recogni ze the function B, information prescribing
opersihi1 drisiva $yatemi2h @esge isinitaize the edply digc Bpsthgat B imitiatd
to performwith respect to the
disc D can be recognized by both of the version 1.1 drive system 22 and the version
1.2 drive system 23. When the disc D is empty and is initialized by the version 1.1
drive system 22, the version 1.1 drive system 22 needs to initialize the empty disc D
such that the initialized disc D can be recognized by both of the version 1.0 drive
system 21 and the version 1.2 drive systern 23.  Similarly, when the disc D is empty
and is initialized by the version 1.2 drive system 23, the version 1.2 drive system 23

needs to initialize the empty disc D such that the initialized disc D can be recognized by

both of the version 1.0 drive system 21 and the version 1.1 drive system 22.



function Bis recorded in the ACA according to a rule
or schenme that was made when the version 1.0 was
made. As a result, when the disc D adapted to the
function Bis I|oaded into the version 1.0 drive
system 21, the version 1.0 drive system 21 can
appropriately operate, thereby providi ng conveni ence
in using the disc D. [0045] Wen the disc Dis
initialized by the version 1.2 drive system 23, since
the version 1.0 drive system 21 and the version 1.1
drive system 22 cannot recognize the 16 function C,

I qﬁmmtolrc@ntom.t%ﬁferan%3 RR8Y 8béRiS/elsRAbr 4 fife YRIH @bl
1.0 drive system 21 an the version 1.1 drive system
22n meethetvarspas biaiaarive E\3tefe Bip@tdtioh Mat dae bé wacdnized byl S
recorded in the access control area according to the
I Wesioos ofsichizive systeat mustise uvadie In avhespedt bishev@esnionvettiod, avas
made. As a result, when the disc D adapted to the

f uiretd igjielized Usiog b defde chanagearentrasea(BMS] ol ab acoeds ¢opisol area
system 21 or the Version 1.1 drive system 22, the
véfsiionhiah a5e grevides '%??@%‘ﬁ‘la@ h g dispes© \F*‘E@F '@P @ﬁ'a'ﬁe‘id'éfr‘?ai?e
system 22 riat el erate,

P ro5\#98 'Hﬁd E’E H@%ﬁﬁt siang 4 alﬁi\éYeﬁ.éEt?rﬂ e b'ﬂ P@%r Vﬁrds| ﬁmal'za“o”

t t t
£ b lafdlis oboeg B bR IR P oo B0 ds Tl iR 1 E
r etﬁ&iﬁigzslizéoodlgcr@n Eé’léb%fog%%elﬁuéeﬁ ﬁ§ fre gﬁfﬁr%gt vlergl o]:l&h& éﬁ% N

accor at was na

tl’b?sté’rﬁ[:%e@ﬂnt%e |tiél?2%t|dmﬁ*€rma(ﬁ§1 a result, when the disc D
adapted to the function is | oaded into the version

o Ao bt BBy el heégg [ Pege Bty O ESebh
c %Vs?rw %%?nc{ dhA h Bg retcgt_??nze&jb Pthel;/%glég .0 ldﬂ/e spﬁerﬁ %m?he

nher, a used e|n| |ze o) enab

U%Qmﬁ h %r.&eosybf@m 2@ eqfne aeivéRmn w o d yBEa @& SRl 8gaRfin?
drive system the used disc is reinitialized using a

Divits ranttlo @i caA®A chdra¥d Blafe Vdisich 1. E@Re bydtedl Boan@hhelvBRiol 3 2d
di sc. However, reinitialization is different from

i rritd SklemaBiacoarding b b aterwhetibeman utdcarasittedianr ecor ded i n
the used disc allows reinitialization of the used

dijgdaa] WnAEheLE HRMidaliZedloy FEEBrshoh 13 i kb h3b 7L fhan
version 1.0 drive system 21 cannot recognize the function B, information prescribing
operations that the version 1.0 drive system 21 needs to perform with respect to the
function B is recorded in the ACA according to a rule or scheme that was made when
the version 1.0 was made. As a result, when the disc D adapted to the function B is
loaded into the version 1.0 drive system 21, the version 1.0 drive system 21 can

appropriately operate, thereby providing convenience in using the disc D.

[0045] When the disc D is initialized by the version 1.2 drive system 23, since the

version 1.0 drive system 21 and the version 1.1 drive system 22 cannot recognize the
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command is input by a user. Whether to reinitialize
the used disc nmay be determ ned based on access
control data (ACD) recorded in the ACA, which will be
described in detail later. [0047] FIG 3 illustrates
a structure of a disc 100 using an aspect of the
present invention. Referring to FIG 3, the disc 100
sequentially includes a lead-in area 110, a data area
120, and a | ead-out area 130. The lead-in area 110
includes a pre-recorded 17 area 111 in which
predeterm ned data is recorded when the disc 100 is
MaRCE i@ fationPrdsBribing dpQatiohd Bat tAdveligh Tldldive dystaie #64d
114, and a DVA #1 115. The pre-recorded area 11 can
behargedbnont grivé eysterezedicb@io peM@miveis fespse® tielfidnctibrn® isACA
113, the DVA#2 114, and the DVA #1 115 are areas to
Whe@inded &t the a@esslventwr are4 eosording tartesuuietdr eshemp 0OUEYs Mdue
pre-recorded area 111 stores information regarding the
divden tegensiaf .Oiwgs mads o Al @ desih een the dgé B @dantryl ¢ e function
manuf act ured. For exanple, the pre-recorded area 111
stloledapded ipgfp e vervios (| OEsyaeRi2s o hartitiatt L VA §ysiamire fhe
that identifies the disc 100,  However, it is
unGEiest dtive WEE™£d &P‘?ﬁhs VelFoykd AESHHR 27 FOI BB ¢ he
pre-recorded area 111. [0049] .The tes 21s
Dot B cabbMansed onr® B Ea R8PS

pgﬁfgm&ion r Er%rﬁi;' gra%sﬁﬂaﬁhgbéﬁoéggdriv[egm 21Trtb%dA§A 113

is provided to record information prescribing

Oﬁﬁﬁéﬁni WiASePlot B (A fuM&on BY%Sb@Mch A thaaQRMiching td R rule@r be
added afterwards. Common information enabling a drive

SYssha@iB thitaks fadeien GBI 2D vis GRiE.ai A3 afresiRtwhen the @isc D
access the disc 100 is recorded in the ACA 113, which
Wi ddhptieto dhedarctidyeis ioadaisbtaitHe veisioh 110afier syste® 21 ghdRleGids. 1.0
[ 0051] The DVA #1 115 and the DVA #2 114 are provi ded
t olriveeeysied A1 shoaRPERTIEEY opesi@ititiaby PRvidied exvenirneinuEingthe n
a user data area (UDA) 122. The DVA #1 115 and the
Disc#> 114 will be described in detail with reference
to FIG 3.

[0046] In the same manner, a used disc is reinitialized. To enable the used disc to be

recognized by different versions of a drive system, the used disc is reinitialized using a
DMA and an ACA provided in a lead-in area of the used disc. However, reinitialization
is different from initialization in that whether information recorded in the used disc
aitows reinitialization of the used disc is determined first even if a reinitialization
command is input by a user. Whether to reinitialize the used disc may be determined
based on access control data {ACD) recorded in the ACA, which will be describedin

detail later.

[0047] FIG. 3 illustrates a structure of a disc 100 using an aspect of the present
invention. Referring to FIG 3, the disc 100 sequentially includes a tead-in area 110, a

data area 120, and a lead-out area 130. The lead-in area 110 includes a pre-recorded

17



[0052] The data area 120 includes spare.area #0 121,
the UDA 122, and spare area #1 123. The UDA 122 is
provided to record user data. The spare area #0 121
and the spare area #1 123 provi de spare bl ocks

repl aci ng defective blocks occurring in the UDA 122.
Such spare areas are allocated to the data area 122
during initialization or 18 reinitialization of the

di sc 100. The | ead-out area 130 includes DVA #3 131
and DMA #4 132. [0053] FIG 4 illustrates a detailed
structure of the DVA #1 115 shown in FIG 3.

Redr&f 11l MGuhicR pfdGefninddga MEcdided When ihB Glss fRSs Aaflidtfired,
definition structure (DDS) 410 and a defect |ist

( DRkt af2012, Bhac DS, 4 braixnal4)desa Oiva @1 mEBN ageipeditecorded
information. In detail, the DDS 410 includes spare
araes gicaebe mkd omptor @adiddl 1 TeendstldRA 132, aret ACHTId 3, 8mdDMA #2
addresses information 412 as information recorded on a
di '9¢, add the YA #1i 1§ areiaeas fogvhichdatacen g wittieh apcev@gien. \WWhen
initializing or reinitializing a disc, a drive system
al h@BRTRSpré recsRAd fHeRi18iofed iforMalod réfaRifhg tEaliRM0D MESs t he
UDA 122 in which user data is recorded in the data
arreyyded MWier B6 i€l SO0 ihaturmiviean Fo gednttid) the plere it @rcari €@
and the UDA 122 in the DDS 410. The DFL 420 contains
i reteseadiscdn svebga rdisn raaufahdfrieg hungeec thetidengfias thetdise 100LDA
122. For exanple, the DFL 420 includes an address of a
d éflanergniids pdseskecd Betageiipnsgdatacanipe ingegedin e Peereeiiee 858
of a spare bl ock replacing the defective bl ock, and
st'di-e i nformation regarding the defect. [0054] FIG 5
illustrates a detailed structure of the ACA 113 shown
i rfO0ASLCTIR: tefRafear 12 ingrovitla 1B k@ rBgorditmepod@for 1E3ike fnchpichels
ACD #1 510, ACD #2 520, and ACD #3 530. The ACA 113

i gecordingraadhg disoifif.ch conmon i nformati on used to access
a disc regardless of existing or new standards is

I qoesofiesh AdAY101sRdvided fottscord iRrmAén Prdstrilsih Dd R ftiéhs GOATRB
information table applied in common to all functions
ussyster ifior @ xiw tuntigyn st reddeddste aadisn e®emnsdnamickanatits. endiiing 2

not required in all aspects, the ACD constitutes a
c aifmesystem that cannot recognize a certain function to access the disc 100 is

recorded in the ACA 113, which will be described in detail with reference to FIG 5.

[0051] The DMA #1 115 and the DMA #2 114 are provided to record information
regarding a defect occurring in a user data area (UDA) 122. The DMA #1 115 and the

DMA #2 114 will be described in detail with reference to FIG. 3.

[0052] The data area 120 includes spare area #0 121, the UDA 122, and spare area #1
123. The UDA 122 is provided fo record user data. The spare area #0 121 and the
spare area #1 123 provide spare blocks replacing defective blocks ocourring in the

UDA 122. Such spare areas are allocated fo the data area 122 during initialization or



information table regarding each function. For
exanpl e, the ACD #1 510 constitutes a comoDn
informati on table regarding "functionl. ", the ACD #2
520 constitutes a comon information table regarding
"Yunction2", and the ACD #3 530 constitutes a conmon
information table regardi ng' function3". The function
may be recogni zed by a drive 19 system and the
function2 and the function3 nmay not be recogni zed by
the drive system ACD may al so include specific
information that only a drive systemrecognizing a

f ue.ﬁmaﬁa.oﬁ B hESROMET Nhe leRd oliarRGB0 FRNISTNIOH % and DMA
[ 0055] The ACD #1 510 includes common information 511
ang 1gpeci fic information 512. The common i nformation
511 includes an ACD ID 513 (i.e., an ID identifying

mﬁb%yh{’iﬂﬁs&@g% L E%t%neh Qﬂ?@ﬁ?@&ﬁr&%ﬁ&%@gﬁo‘iﬂtiﬁ A 3.
I AR Fid ¥ AtasNBuaE Rclubdda difRfidRh 's%tlﬁél-@DS? 410 and
i ndi cating whether a DMA i s recordable or is on

I epdendiict (DFE), 428 Pame DBEEA0 MeIGYsERb Hahég)éfntemmﬁ@ﬁhwcdnbi thity
information 516 indicating whether a spare area is

I edzeel dadbbBS 010 incdudenspare s Kudidorblaton 4an andUlR start and end
recordability/reproducibility information 517

i redidesges miprwiliet HEd assinfuDAtidnsesoededod aldlse dwring initiglizetinyor
reproduci ble. The formatability information 514, the
Diveinitigligaiigp.d abieninit@fizingmy ednieliang 4 disp: 3 #ive FYRR f’é[ﬁca@fﬁl
the spare area recordabilit /r%Produ0|b|I|ty

| ns,parieﬁ\malt%ﬁdegqgrea gﬁﬁrnenﬁeé tt@dﬁPA1 2 in which user datd'is recorded in

bi | / d bi i nf
L ROt Tre Rl et g e e dpaiheting 2g

d

ory BV S 4TSl o PR B AL e
f UhSA 18N ko By tée{nem 8% indidded BEaddfdsy & ~SMRLRALIBOWS
the ACIDID 513, the ACID #1 510 is determ ned as

bejcagrireomt UaAnh 2L agBidtadlofa §ganadidcR Poplaciky 1he Huvk&iee bibdre
ACI D #1 510 is determ ned as bei ng about an

urene eanfZrakalicd régardtgtiendefect. n addi ti on, even though the
drive system does not know the ACID ID 513, the drive

\?VI }’[‘Zﬁﬁsﬁf}éf?@gﬁrﬁ%% Bt&led sRRkke Mufdl ABAMPLRRRn RS 2RLENAR
to FIG 5, the ACA 113 includes ACD #1 510, ACD #2 520, and ACD #3 530. The ACA
113 is an area in which common information used to access a disc regardless of
existing or new standards is recorded. In other words, the ACA 113 stores a common
information table applied in comman to ali functions used in existing standards and new
standards. While nof required in all aspects, the ACP constitutes a common
information table regarding each funetion. For example, the ACD #1 510 constitutes a
common information table regarding "function1”, the ACD #2 520 constitutes a common

information table regarding “function2”, and the ACD #3 530 constitutes a common

information table regarding “function3”. The function1 may be recognized by a drive
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unrecogni zabl e function based on fields included in
the common information table. [0057] The ACD #2 520
al so includes conmon information 521 and specific

i nformati on 522. The comon i nformation 512 incl udes
an AM D 523 and a 20 common information table
containing formatability information 524, DVA
recordability/reproducibility information 525, spare
area recordability/reproducibility information 526,
and UDA recordability/reproducibility information 527.
[0058] ACD recorded in the ACA 113 when a disc is

| Nydtbral dnd @ r@Hcidn@laRd thb &Inki%RS mBY ndBe r@ddhlte®@by thé&ive lsjsvdin.

systenms 21 through 23 under the conditions illustrated
I MJE Gay alsonmddde sific Renhatioe thaveriyn dried ssemaecohazifd £5S. 6
and 7 below. [0059] Fla 6 illustrates an exanpl e of

t HencAdt2orrespondirgdo tha ACPeam@eoghlk8 by the version 1.0
drive system 21 shown in FIG 2 during initialization

0 r[0[§5?:] fid A ZAbiRRNdeRSRIh 'lrm:gm’é’(%n 5 #hdBpediid ‘?‘nfdh%t%h @Wb
drive system 21 knows only the function A and thus

r eECh@ 6B mEHThisrm a6 S 1 Incdé dne@a i 51g (tdaniniaeitiydg ABD} n
the ACA 113. After finishing recording the ACD #1 610

i rortdagbiftCivickd@ion & heindiertisg eirettier Gie dist van By@tneimd2dMAI | | s
a remaining unrecorded area 620 with 00h. The
urre@oiabitigceprdeabigRiofomeajiomd bandinatirg whether éWDMh iSF@hrdable or
according to an aspect of the invention.

uris evorRIedcRicetPasRed f§°°f"i'31b1"*é"deﬂf\$?dtiﬁb'@i)ﬁf%‘f‘a’“oﬁﬂﬁ ipdpating

i ndicate that there is no in the ACA 113 and
t ISR PaferREea i PEV ERRRY s %Pé%\"r%dfﬁblﬁ@”ﬂémﬁs ed

e R T R e U
COPR b BRI L ool 0 ARy 304 ACBP 013 as an 1D

f u@&#daany/&pkdaemmt lﬁfotnhh%orvﬂssfh@ Bpate Seslicbdt bRy Bt Reaudiilit) S
recorded, and also includes a common infornation

t ah}br&aﬁcﬁnﬁ 8) dab f@ UD redkdRbilityAdpyodUicibing iREnzaion $174onstiiidAhe
recordability/reproducibility information 615, spare

arcemmoe bérdation kabky/ r epr oduci bility informati on 616,
and UDA recordability/reproducibility

[0056] A drive system can determine based on the ACD_ID 513 whether the ACD #1
510 is about a recognizable function. In other words, if the drive system knows the
ACD_ID 513, the ACD #1 510 is determined as being about a recognizable function.
Otherwise, the ACD #1 510 is determined as being about an unrecognizable funciion.
In addition, even though the drive system does not know the ACD 1D 513, the drive
system can perform at least minimum proper operations with respect to an

unrecognizable function based on fields included in the common information table.

[0057] The ACD #2 520 also includes commeon information 521 and specific

information 522. The common information 512 includes an ACD_ID 523 and a
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informati on 617, which are set to zero (0) indicating
"recordable". Since the 21 initialization or
reinitialization is perfornmed to enable a disc to be
used, all of the formatability and recordability
information are set to "recordable". [0061] Since the
function A, the content of which is contained in the
ACD #1 610 recorded in the ACA 113 of the initialized
disc D, can be recogni zed by all of the drive systens
21 through 23, the ACD #1 610 can be changed by a user
or a drive manufacturer when the initialized disc D

i %hﬁ@%%ﬁﬂb@m@@%ﬁ&ﬁ% fofma@d®ityQfornBfonGlk A Sy st ens
21 through 23. [0 7 illustrates an exanpl e of
t hecofabllity/apasdoedity |ﬁfotnﬁaaon9@§ sobid dpya rbdvadavielySdpaiducitilitd
drive systemshown in FIG 2 during initialization or
r énforviaticl 528,20t ODA rdRefdetsility/rgrotiribili i@orhatidrti@7ver si on 1. 1
drive system 22 knows the function A and the function

[é\ﬁ@] A(BIS‘ bRo&dif EIQSAOQ% ﬁﬂeﬂa]r@sc se Qlﬁéngécﬂg r&tut?ﬁllfe‘d%?'t;u'l on
A and ACD #2 720 regarding the function ACA

1%3eh d¥firicttiivd dyBlembbNEirduge 28 @HdBiGhd &tﬁndﬁ&@umra?eb% naada difne
ACD #1 720 in the ACA 113, the version 1.1 drive

S \eldesnrized ith IrdieredceeRGk.d ang 7ualoecor ded area 730 with
00h or FFh. [0063] The ACD #1 710 i ncl udes common

i %&Wﬁbﬂ ﬁjs?r;'k!]zs %ﬂ&?@?l@ Bf tf1 Ib MC%%%I‘QQ\CA%% by tﬁ@@ersmonD

conmon orma |nc des an A ID 713 "as an

of d §ie é‘\@@n#zll sﬂé\% in IFIS, 2 Whing h'n'ur:lﬁ)zmlérﬂﬁi kerdaliZafort NReferring to

function A known to the version 1.1 drive system22 is
r e9@ 6ekee versigntlo adve Qydtdhe b LikheGs anlcleTmEtioh Afaad 1ed fe€dids only
table containing formatability information 714, DNA
r X630 ¥ D krdgbigding éeriaettiosi Adin khietACAI1HS. o Aftetfihisiningrré&rdipbe e
area recordability/reproducibility information 716,
arfiPDUD/%1P éncior Al 18i thyy Yersigyy GRidreve Bystdm 31 fillp pfeseindgi on
717, which are set to_zero (0) indicatin ] )

" UBtes?reeeAreR 620 Qfth BRN. ¢ fike UreePidpch e 640 BRY i be filled with FF
reinitialization is perfornged to enable a di to be
St o Ferprr I SPRPRDITS WyScarAd Fiee BRAHIEE Mg o0 or
! rHFR rtoni%icl:a?enthe%rtheeres igtno ‘r;ngre AdehP {hg%\EA“?‘l 3 and fo enable the unrecorded

area 620 to be used afterwards.

{0060] The ACD #1 610 includes common infermation 811 and specific information 612.
The common information 611 includes an ACD_ID 613 as an ID of the ACD #1 610, in
which “A” indicating the function A known to the version 1.0 drive system 21 is recorded,
and also includes a commaon information table containing formatability information 614,
DMA recordability/reproducibility information 615, spare area
recordability/reproducibility information 616, and UDA recordability/reproducibility

information 617, which are set to zero (0) indicating “recordable”.  Since the
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22 [0064] The ACD #2 720 includes comon information
721 and specific information 722. The comon
information 721 includes an ACD ID 723 as an |ID of the
ACD #1 720, in which "B" indicating the function B
known to the version 1.1 drive system 22 is recorded,
and al so includes a common information table
containing formatability information 724, DMNA
recordability/reproducibility information 725, spare
area recordability/reproducibility information 726,
and UDA recordability/reproducibility information

7 2fialiy b e & réhifalisfibn ks Qer@hed ©@hat&lisab bl Gsed, all of the
"recordabl e". [0065] Since the function A the content

offonaiabilty b&d eedMaBiiyedormatidnliee £CIR “#lordabl”. recorded in
the ACA 113 of the initialized disc D, can be

rﬁ%ﬁ%‘%&th%a&ohqg éo'ﬂ n?Jflmﬁi‘éh is%é’:ﬁéir%’jn %&AEBE?HHP 23,

can’

'Tq'Qéﬂ)frcﬁgiirHH@ACM@ Rt b ﬁ'ut!'aﬁﬂe& Hl@é b Zc%ﬁi béliciGgni2ed By d19pHE Brive

into and used in any of the drive systens 21 through

2 3ysidhie2f HRGEH BNhBACEFRBH 08 bldhBed hyer AELrE2ik20 has
been recorded in the ACA 113 cannot be recogni zed by

t hearvtsiconhch. ik ioltidlive diaeTt ie adsl, intb Bitd uskdi@ avesisieadivel . O
drive system 21 can operate to access the initialized
disgsieris 2sthoggitd®e common i nformation 721 included in
the ACD #2 720. [0066] FICz 8 illustrates an exanple

of 04 P FIRCRIE5RE Qfe&arnaetohﬁe Aé‘é\rekér%e@m e A4S Y BEverdior?

drive system shown in during initialization or

I el Ndrive 8)stearddhiodMin FiRgfzeinrngn@tudluﬁatsoﬁr&.ﬁhahiéﬁ@n V@efsirafiol. 2
drive system 22 knows the function A the function B
arfdG.tzhiee vérsiorct.i diive Gysaenal22 know's the duncitks ARCDtHe Tun8ticd B and
regardi ng the function A, ACD #2 820 regarding the

f uhustrecords BCO d 10\EDRrHBg B8 (inpiag &g ﬁ@Dﬁﬁ @20 ragredingghe C i n
the ACA 113. Thereafter, the version 1.2 drive system
2 Jurction Bindhe AGReli Bi FPQGUWF’@B%WH%’E"%WSQC@%TW %rﬁ th Hr
FEh., 23 [0067]. The @ ncl udes

i 70 I Aoh 18 1the ‘éﬁ‘iﬂ%bb VP |5¥?*"1”h¥‘-’ofl”ﬁﬁﬁ”@ﬁ‘ r‘gi‘érecorded area

730 with O0h or FFh.

[0063] The ACD #1 710 includes common information 711 and specific information 712.
The common information 711 includes an ACD_ID 713 as an D of the ACD #1 710, in
which “A” indicating the function A known to the version 1.1 drive system 22 is recorded,
and also includes a common information table containing formatability information 714,
DMA recordability/reproducibility information 715, spare area
recordability/reproducibility information 716, and UDA recordability/reproducibility
information 717, which are set to zero (0} indicating “recordable”. Since the
initialization or reinitialization is performed to enable a disc to be used, all of the

farmatability and recordahbility information are set to "recordable”.
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The comon information 811 includes an ACD ID 813 as
an I D of the ACD #1 810, in which "A" indicating the
function A known to the version 1.2 drive system23 is
recorded, and also includes a common information
table containing formatability information 814, DVA
recordability/reproducibility information 815, spare
area recordability/reproducibility information 816,
and UDA recordability/reproducibility information
817, which are set to zero (0) indicating

"recordable". Since the initialization or

" GoGbi 1) A 729 idcBRRb O br@ioR RROAR sBect Forh@ioR922.
used, all of the formatability and recordability

I he edrrhdraRfoiaBorSEY ifcRided SomDd a0t as ah @08 &le ADDe1ACR) it 2
820 i ncludes comon information 821 and specific

i rvfhizh rtindatirg2i2s funclitreB gavindmthe méraionmht dive s@ddn 2his| udes
an ACD ID 823 as an ID of the ACD #2 820, in which
" Becoidediand elsmigcltdes afcammeh oierratikmighia cerdainitofonnatasiiign 1. 2
drive system?23 is pecordeqh.and al so_i ncludes a
c OHPFBRIANTR &I ReridatllyrepredyAPIEY MATHRPB F #ra BRI 3164 v

| R?%Fqggﬁt;lf ?ﬁgrog%‘gbﬂltsggégé% S re?%agnldld yr/ecro? b Ptd/lr'le%rodumblllty

ord uci bi i nf.or on 826, and UDA
r ér&%rﬂ? JF](’t‘?ﬁ)"f‘ é‘B g rBI ({’) "}d)f atnd ?a?)on%thol i'on 827, which
are set to zero (0) |nd|cat|ng frecordable" [ 0069]
THROGACENg3NBgortipime, Ithﬁj@ﬁteemfrwhiﬁh e aerdained i baACB A éWd
speC|f|c i nformati he common i nformati on

i rﬁ%%’&%g“ t%lerf‘%ﬁs thg @glalggd Qﬁc .52, pe Fﬁ@nﬂ?ﬁ?yﬁ Oétg?)d”vlen
N By §8?ﬂﬁ45f§” 36 et R4S 2"
' r}ﬁ:&!nHigSEreﬁmlfeg alh?efd %%%Wd%%ﬁ |ﬁ W Hhe drive

f ormat a orna |on

r QEQEAHN thibl ése pfr%dw.&l E r'ebé’rduhg?&@érﬁﬁé h&P #8720 hal Bahe
aréea recordability/reproducibility informtion 836,

angkokdAin tecAt AABichiroyde reRIgMELHty M d vietslon 1iorhied dyBtein@, but
837, which are set to zero (0) indicating

" ie@rsthaliloadrive 4tef00 285 offiraic e abdess fha inttiaiized didg D Lisiey the
content of which is contained in the ACD #1 810

r eoomde tiformatipm &21ACNded B tof AGDhE2 728i t i al | zed di sc D, can
be recogni zed by all of the drive

[0066] FIG 8 illustrates an example of the ACD recorded in the ACA 133 by the version
1.2 drive systern shown in FIG. 2 during initialization or reinitialization. Referring to
FIG. 8, the version 1.2 drive system 22 knows the function A, the function B, and the
function € and thus records ACD #1 810 regarding the function A, ACD #2 820
regarding the function B, and ACD #3 830 regarding the function C in the ACA 113.
Thereafter, the version 1.2 drive system 23 fills a remaining unrecorded area 840 with

00h or FFh,
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systenms 21 through 23, the ACD #1 810 can be changed
by a user or a drive manufacturer when the
initialized disc Dis |oaded into and used in any of
the drive systens 21 through 23. The function B
regardi ng which the ACD #2 820 has been recorded in
the ACA 113 cannot be recogni zed by the version 1.0
drive system 21, but the version 1.0 drive system 21
can operate to access the initialized disc D using the
common information 821 included in the ACD #2 820. The
function C regarding which the ACD #3 830 has been

r qesu7Herk Adh £ 0Mefadd@nrRh MlrmBRn BECHRARpEAE ¥ mAlde 812.
version 1.0 drive system 21 and the version 1.1 drive
SYBik @A infattatibh®l 1 weruésem ALDOID giBiay @n By themcRl1ang in
the version 1.1 drive system 22 can operate to access
t hvenichi“Kiindialingzeafuditisc A Enangitnie véreiorc DRTME syaidnoRdhiatdcanded,
831 included in the ACD #3 830. [0071] FIG 9 is a

s cne aige ingludsis @srmaipagjtoamation tahle cemainiol fagatabiily ddiumhtieg 814,
apparatus according to an enbodi nent of the present

[ ePRFRDIREERIPIUEIRGYY indprRRtien 8P, spafparea

duci i ncl : o
F I T
BT AP ST P B L,
Oﬁﬁi{ia%%{tioﬁ@rﬁaﬁiﬁén%o%:ﬂ%@ﬁto%%n@é &&?B‘Beh Menbi @8- The

contr unit 1 cont e witing/reading unit 2 to

WribhBtagifiy @nd @c@mmgmmg@n%ré P fehddgblesc 100

according to a predetermned file system More

" Abheeb A e del oo el By npa PR PR P g B2
‘i'd,%% goﬂ@@q iﬁ&ﬁﬁaﬁi9¢ 821 %}uﬁ?%n' %_%%@%iaé aft ﬁ&f%@A‘éﬁﬂzrs%,'n’? r

interface git si gnal

p fv@f&!ﬁ%%dic(aﬁ%?ﬁ%e R3BbtioRs kAflinQo fhE SEISENEY alivBl)staBd isf i er
(AMP) 40, and a servo 50. [0072] During recording, the

hasdordetiFand Qish R6I8ds@SoRmBR RABhABbATaP domdinitEioGrrErmRd
from a host 3 and transmts the recei ved conmand to

t heformpsdneazy AN tecd rilabilityk EprodhihigiliR Bisysibe A25; opre obd er 10
controls the DSP 30 and the servo 50 to execute the
wrrgdogdabittgimpenddcibildcieioveaiiof fasnandiEAressrdapilit repdudiilily DSP

30 adds additional data, such as a
information 827, which are set to zero (0) indicating "recordable”.

[0069] The ACD #3 830 includes common information 831 and specific information 832.
The common information 831 includes an ACD_ID 833 as an ID of the ACD #3 830, in
which “C” indicating the function C known to the version 1.2 drive system 23 is
recorded, and also includes a common information table containing formatability
information 834, DMA recordahility/reproducibility information 835, spare area
recordability/reproducibility information 836, and UDA recordability/reproducibility

information 837, which are set to zero (0) indicating “recordable”.
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parity, to data received fromthe host I/F 20 to be
witten, perforns error correction coding (ECC) to
generate an ECC bl ock for error correction, and

nodul ates the ECC block in a predeterm ned node. The
RF AMP 40 converts data output fromthe DSP 30 into
an RF signal. The witing/reading unit 2 including the
pi ckup wites the RF signal received fromthe RF AVP
40 to the disc 100. The servo 50 receives a servo
control command fromthe systemcontroller 10 and
servo controls the pickup included in the
W[béﬂopg/neeeﬁgfuﬂamml the éonteh08 #Akh bRk RE RED S BAN.

the host I/F 20 receives a read conmand from the host
3. recolde@ iSHSAGAN 13N THhE MitlaRded d8c Pasah B8 ABognized byadllicr Ak HidR
needed for reproduction. The witing/reading unit 2
r agstarhes! arobigsay; thb A&M#0 1810 ¢l b ickamgddy =auser ouatdpwt s an
optical signal obtained fromthe | aser beamreflected
f rroanutehteredivisan tNO@itialiTévdifRD ialvRdetiOnto gshised inany ¢fdhecisve cal
signal received fromthe witing/reading unit 2 into
arfYREMs? gHRkgh 2301 BYA fmom%fmﬁra'ﬂ%uh'%%*\ B#%??Pé@sp?%'m
the RF signal to the DSP 30 royides, . a serv
sy Rty ?%@%ﬂzgq@ﬁ%qp Vfd *rPedﬂg%?vﬂsms?d out

T Eea\gé%?najl Ch(gn ye 2%‘!fcgp ﬂ?ené Eoé&cegﬁ hfahnét' '&%ﬁgOUt Hut S
s. of Amo h’ﬁwﬁiohgmébaﬁwgw%& AGDud ﬁébe' ﬂ%%uﬁcrb% SB2tfing which

rom-t nd t servo cont

CQRIRAES! 44 £Mab B@ensa/c%h%mnqmwh b @hnnd(beBBdgR LRI the

controls the pickup. The host I/F 20 transmts the

datersioh 1 @it d &/ s8R 1 3Ad the védien NOgliveIystdh ez, SiiSheirsion 1.0
controller 10 reads di sc managenent information or

d efriec sysienf20 ran@ithie oersibin dmdtiveesysiers 2 cdhGperatedo awedsitied s t he
servo 50 to read data froma position where data has

b esirlizadaisoDdsihg Wetchmpmon itsfreatips 8 rinduded dittecACLDA3. 8326
[0074] According to aspects of the invention, the

r q6@r11IFIR0s s QRERGHAGE 1D GbkRBRMA H%coﬂdinbkb%?dd@&@dapbé}atﬁé G 9
may be inplenmented as an individual recording

apedrditdie an ambodirdht i titkabseniepreotdaci RegerdppaFiat Yshe as a

singl e recording and reproduci ng apparatus, as
recording/reproducing apparatus includes a writing/reading unit 2 and a control unit 1.
The writing/reading unit 2 includes a pickup and writes data to and reads data from the
disc 100 that is an optical recording medium of the present invention. The control unit
1 controls the writing/reading unit 2 to write data to and read data from the disc 100
according to a predetermined file system. More particularly, the control unit 1
performs control 1o initialize an empty disc and to reinitialize a used disc. The control

unit 1 includes a system controller 10, a host interface (I/F) 20, a digital signal

processor (DSP) 30, a radio frequency {RF) amplifier (AMP} 40, and a servo 50.

[0072] During recording, the host I/F 20 receives a predetermined write command from

a host 3 and transmits the received command o the system controller 10. The
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a stand al one apparatus, and/or as part of a conputer
system [0075] An exenplary initialization nmethod and
an exenplary reinitialization nethod which are
performed by a recordi ng/reproduci ng apparat us
according to an enbodi nent of the present invention
will be described with reference to FIGS. 10 and 11
bel ow. [0076] FIG 10 is a flowhart of an
initialization nmethod according to an enbodi nent of
the present invention. Referring to FIG 10, in
operation 1010, the disc 100 that is enpty is |oaded
| Qor ofHiloNeR 16 ¥hi ST IDAPAB &R 9ol A0 oxdlie et

controller 10 1ncluded in the drive systemreceives
altomabd @bdiveatroMher@BiTERd. fTHeMsPle ab@sdddiBoraliaeyiglth at he
host I/F 20. The systemcontroller 10 assigns a spare
arpasiy,ititdaa Gasiaedabeahadfost IFe0 tabserittk0@etfomel eire cofraatona
size of the spare area in operation 1030 and assigns a
UbadifipiCC) eaenatatagn BEE blodefpeerioncdriaeiod.cnd maduwaies toe ECC
determ ne a start address and an end address of the
Umcr& i agyesietermiogyl rw@o Tt Adfiadleconyeda daia gyt Bes g el

y the host 3 or be assigned with a predeterni ned

S |39ém?)§/” RF ﬁgqall e TH%WUW%/&aG'F%P"'t WVP ”]%P'%Efé‘f"ﬁ%% tBHRF
1050, th |

e ser el E’g‘ﬂﬁ%i%’z*% o RS e rdeRe S0 Fories s
Dl%?mtro\f\@drﬁmand 38% lﬂ%e gstérn %rgﬁetr 11(9 Qn S%gl ccg'ltrgg thtelr}%klg mcluc?ed

assi gnnent o re area an In or mat

th#ﬁ@§ﬁv&5&§%buﬁﬁ2the UDA, and an initial DFL in a

I nc | ead-in area of the disc 100.
nitialization jnformation recorded in th

DVA h
e RTasE s e e A TeobeT Sran e} e Fog.
[%78%;1’: LEOHP (ﬁlera‘F peﬂo smlt@hzapoen nse)é?edgép rtg{)?%][u{;to' ! eIrhe]'o

con e MWI 1'ng 'PEd servo 50

t %rﬁa@%‘i@é@nf@@ 2 rﬁﬂﬁg girlglsgr Qeam%é i 1'b!.fl1 2ty &!ﬁ)‘ﬂtsgﬁ optical

reco Ive systemin an ACA'included in

t h@ynhieB@inkdréth B 1REr JehR rdlic&id AOhe AGERHS BRMHH AP 40
information recorded in the ACA has been described in

debaehs e bftichiefgasieseRed fonrth&whiting/réADd Qhit 4 iAto@P &FalghaN

1070, the systemcontroller 10 controls the

Wrpirdvidag) b etk diptaubizined from the RF signal to the DSP 30, and provides a
servo signal obtained from the RF signal to the serve 50. The DSP 30 demodulates
the modulated data and outputs data obtained by performing ECC on the demodulated
data. Meanwhile, the servo 50 receives the servo signal from the RF AMP 40 and the
servo control command from the sysiem controller 10 and servo condrols the pickup.
The host I/F 20 transmits the data from the DSP 30 to the host 3. The system
controller 10 reads disc management information or defect information from the disc

100 and controls the servo 50 to read data from a position where data has been

recorded with no defects on the disc 100.
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and the servo 50 to fill an unrecorded area remaining
in the ACA of the disc 100 with a predeterm ned val ue
such as 00h or FFh. [0080] FIG 11 is a flowhart of a
reinitialization method according to an enbodi nent of
the present invention. Referring to FIG 11, in
operation 1110, the disc 100 that has been used is

| oaded into a drive system Then, the system
controller 10 included in the drive systemrecognizes
DMA i nformation and information prescribing operations
that the drive systemhas to performwth respect to a
f yiisra) RiEoldiglio dsHEctSd HeGentoRNhd @bdr&ﬁgfrwrom%@p Rflsa
function that the system controll 10 does not know
(lilluetrated INEIR) 9 ML BY ihPEmeMted MndmcﬁﬁﬁuiIO&ord\l‘gmbparatﬁB, an
operation 1120, the systemcontroller 10 receives a

r éidhvidublabpraduting appe cinspasch dngenedohinglaos tep@dednyepgdattd es
host 1/F 20. [0081] In operation 1130, the system

c gritandlaloee app@ratisrandiol &5 rakof awdmplisy#ysiemdi ng unit 2 to
read information recorded in a DVA and an ACA whi ch
aneo7s] A LidRiahyiniflizB&métRoPdn8 an Btempldiareiditgatbh thembd
brings the information. The information recorded in

t hericbisks peetyrmiae by arasbrib@reproaidigtappnatid agordiag ahhe
information recorded in the ACA may be information

r egwpdinerg of ibe preskabinventign volt heoteneribadwikh refgerengehtp €16S. $0 and

i ncluded in common information of ACD. [0082] In
opémelevon 1140, the systemcontroller 10 determ nes
whet her the information read fromthe DVA and the ACA
PgoaYe] SIGr | ifih tidwtharz&itah OMialiZaioh restrdRb®rdirgito Ahembiiinieat of
protection flag read fromthe DVAis "1 ", witing to
t hige mleot ih@6iidns Refertriddd Fi6d10, mmberatians 02@ the disc 100 that is
reinitialization cannot be perforned such that an
erampty isieaded ido a dive systedhi it apgrafion 1069 drecfystem cantoler 1The
common i nformation of the ACD recorded in the ACA

i hedudertis therdgys,ayetamireqetvgs aipitaliaaiien eanraang from the host 3 through

A Y o T R

I nf or ma |d§tlr% ngzpeda é{b of the%&%& gr%mn {erYa(lorneIB?Ep%ﬁ%l %érlslatl)lb&{or
ecoY&frig é{sé}gja{a(?n lﬂQMatQEreE tbede{%'ﬁRnQQ &ae a&frests BEy S 36 adPs

reiniti I zati on cannot be per or ned
of the UDA in operation 1040, The spare area may be assigned by the host 3 or may

be assigned with a predetermined size by a drive manufacturer.

[0077] In operation 1050, the system controller 10 controls the writing/reading unit 2
and the servo 50 to record a DDS, which includes information regarding the
assignment of the spare area and information regarding the assignment of the UDA,
and an initial DFL in a DMA included in a lead-in area of the disc 100. Initialization

information recorded in the DMA has been described in detail with reference to FIG. 4.
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such that an error nessage is transmtted in operation
1190. Accordingly, the system controller 10

det erm nes whet her the disc 100 is recordabl e based on
the information read fromthe DVA and the ACA. [0083]
If the wite protection flag is set to "1"or if the
comon i nformati on of the ACD does not permt
formatting or witing, the systemcontroller 10
determ nes that the disc 100 cannot be reinitialized
and transmts an error nessage to the host 3 through
the host I/F 20 in operation 1190. However, if the
Wbd78] Rlopbfidni 1060, ﬁH tbrf cdHabile$ €3 confols the waiHg/reddMg unit 2
common i nf or mati on the ACD permts formatting and
Wrdnti itHegervt E@atosy@tcﬁtrnD egartingd fuedtiod Gathat ¢ racoiized By the
reinitialize the disc 100 and starts reinitializing

t hgivelsysiemi0an ACH 008} invealnadin laea ofthe distATD. rAgessdrmg!
functions that can be recogni zed by the drive system
hdyforinglienggcordedin tHoARdbasheshiascided ivideiaipithyatereee it ACD
regardi ng functions that cannot be recognized by the
dripo7®] FYpE@imnNaso, Wil sysm pevrtlict 10 dgtrsIih wkitinglréatimt Leing
the values of the ACD regarding the recognizable

f Lamd tHegaso BRI fiben clvervgied aiea tonairdtgurete ARDA bithd disaTi@o with a
reinitialization in response to the user's request for
r eirevieteimin¢dratue gvrchs GBeortiite.  val ues of the ACD
regardi ng the recogni zabl e functi ons can be updated,
angodonei, 11is a MBENREIAREI AN 488 mbiBoBdcdérbing to an embodiment of
reinitialization of the disc 100. 29 [0085] If

r ehapredeal inzatidno NReferimets FG 1€ th optrationsly &Y, ndiso miartodt hes

10 assigns a spare area in a data area of the disc
10©et gsed étleadrdl int 2edrige gysteat  Tiee, Bpaywsemaorizlieni0dpwrettin on
and assigns a UDA for recording user data in the data
artedrive systemepidnigesPMA BlofmMaiatREISYOrMAIRD PARSCENY cRerayaes s

of the UDA in operation 1150. E0086 I n operation
1188 ek yyieméas LoRTT I fesa%? Bavioiandhat fig system

R E e e iR g e Rt R e Er e 4
w0 OLEER] MU0y 2005 ABRASERAE 150, A SR 5

|nta |ncIU|ng

| NE QBB teHialidati&h comRAd @on@(h@ﬁos%%ir&l@mﬁmét nEes.nation
and UDA assi gnnent

[0081] In operation 1130, the system controller 10 controls the writing/reading unit 2 to
read information recorded in a DMA and an ACA which are included in a lead-in area of
the disc 100 and brings the information. The information recorded in the DMA may be
a write protection flag, and the information recorded in the ACA may be information

regarding recordability or formatability, which is included in common information of ACD.

[0082] In aperation 1140, the system controller 10 determines whether the information
read from the DMA and the ACA permits reinitialization.  For example, if the write

protection flag read from the DMA is “1”, writing to the disc 100 is prohibited, and thus
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information, in the DVA. Al though it has been
described that initialization information 1is recorded
in the DVA after being cleared, actually, the
initialization information recorded in the DVA is
updated the since the disc 100 is a rewitable type.

Al t hough not shown in FIG 11, file system

i nformati on recorded in a predeterm ned portion of the
UDA to manage data recorded in the UDA shoul d be
cleared. [0087] In operation 1170, the system
controller 10 controls the witing/reading unit 2 to
clrgfifialibdien Aol B pbi@mb®adn inat A Pdr AEkshdias Mnsmitdd@ and
controls the witing/reading unit 2 and the servo 50
t wpeRb®T1ded. hGhdédmnicRgdas thaitg ofithé HOD tdcomed inate Adrendlidey e
systemcan recognize in the ACAin the lead-in area
orfortriawbittly $xdorhi&dn apO@88abllity/ repeusibilitp mfoiriBiOn rephrding ygt em
controller 10 controls the witing/reading unit 2 and
t hreeasef e disO1Q00 If ihk formafability isferatiercerdt®a r ermrai ni ng i n
the ACAin the |lead-in area on the disc 100 with a
prrecpetabifiraperguiityiaiognatian dsnabpAmis formating ofj5e Aigt 199 1180

ifwnﬁe%ka%h%‘%?eéuﬁﬁae%?@wﬁ o et Sed P e B thed
0089

ra eﬁtuq{ % raP %rr%r mes[tieﬁ;o qs sml OJ erattgé]:% Qg clgtgrglﬁé‘o%e system

&Fo'@“{)%@te%ﬁés%eﬁlgjtm (5|:Jsca1|0b ?squo?%blgg?sgd gh ﬁl‘é m‘fé?r%ﬁ‘tlon

S ate 1nfornmation regarding reco

def LGldVROB/A afd theRCACD bl ock in the ACA is nanaged
When state information of each of ACD bl ocks incl uded

o L Yo MR R S et ok
Sto%gsen egaf'nﬂq%;t)&@% Wﬁ%@' tﬂg 3&%{11 tl;bi A ems%tthe disc

recor I'n an bl ock

defys %rln\'ﬁﬁae%mlﬁéh%oea%d &r%n& gh eﬁ@meiéﬂ to% o P! tﬁ’rlo&ﬁll?he

stores valid ACD, and that an | ock stores valid

AGastrtoegperaticte166.t HORE, iferd vdwmmgcnbleﬂ&godm bét@Te” AN
ACI D bl ock physically recorded in the ACA has an

A@h2 domoniraermalivinehtha ADD iperenits psbaeting aadwritingdlegsystze  what
function the ACD block is about. Wwen a disc is | oaded
i nootraierdididetermines to reinitialize the disc 100 and starts reinitializing the disc 100.

[0084] Meanwhile, when ACD regarding functions that can be recognized hy the drive
system has values that do not permit reinitialization and ACD regarding functions that
cannot be recognized by the drive system has values permitting reinitialization, the
values of the ACD regarding the recognizable functions may be changed inio values
permitling reinitialization in response to the user’s request for reinitialization since the
values of the ACD regarding the recognizable functions can be updated, and then it

may be determined to start reinitialization of the disc 100.
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system the drive systemdetects a position of a valid
ACD bl ock based on ACD block state infornmation
included in a DDS recorded in a DVA on the disc and
reproduces the valid ACD block. [0090] If the ACD
bl ock state information indicating that an ACD bl ock
has valid ACDis included in the DDS before
reinitialization, the ACD block is fine. After the
reinitialization, since ACD recorded in the ACD bl ock
is not necessary, the ACD block state information
needs to be changed to indicate that the ACD bl ock has
NQooka) | Fblrﬁg@at:&ﬂg &R Med theb§&é EsHiroleP ¢OEEIgRDa ﬁg@ aréef in a
t he ACD bl ock stage i nformation included in
t QatardaCarthe disb ado b el ddiaekihbagary/aba i oaéBaloln Sndn ot
changed during the reinitialization, a drive system
Wi dshigrrsey Adiacrecdrdigy vASIakH iothk dbiaaed todetdriniee AGErt bddeds
state information. Accordingly, it is necessary to
updd ee e askresCH tel Ld¥kin epesatien 1150f or mat i on when a di sc
is reinitialized. In addition, since information
| nedaerpGpbriatidnneso, ﬁ\@@y&m@dﬁtr@@r Tdontyc thelwaimy/rdiaing uaf 281
the reinitialization, if the ACD bl ock state
I refear mommclusemothemangmb orethéltiso/ B0 S termrvlsry  have
trouble due to incorrect 31 information obtained from
t hveitivBleRilg wit 2 and\ibe eerdd b yecoridian indidi RFLand & @DSHrahuding the
the ACD block state information included in the DDS
t IvetefinoedinfEBlifl, brikePirR atch@ssipmentinforgatign aad URGBsSms it
the ACD bl ock needs to be overwitten with a val ue,
n@jormau%w theMA . p_\’:tlppugl@ kt)h%ﬂﬂ;gqn q.’eépr,tse;d gptdg@ahza‘m%wfopﬂaémn
CD I D ha

: H%reﬁ\?iﬂ?dd” e VPR b bty MEUPOLIT A e
- vl DEORRL Red) AP Gedt i BB ety s WEPbor ©

cl n%f"éh%gm mtlhﬁ 11 %@Qyété% Bhorhiten AR iR g REEAIRS me@n of the
val ue " 0091] Briefly, during

rejcrmblrrahégéajtaiamordedma:hd @bm&nbb@agarem the ACA on the
disc is overvvrltten with a value such as "O0Oh" or

! di k
| r{@&?hlé] d)perﬁtlog 1'@9% %ystteiqngc ro er Jooc%n zsntgegnt%nglpela%r muargntﬁn
t rz:‘?etar ﬁﬂQﬁCA\Qﬂ% IQé&ﬁ Erea on the disc 100 and controls the writing/reading unit 2

and the servo 50 to record the ACD regarding a function that the drive system can

recognize in the ACA in the lead-in area on the disc 100.

[0088] In operation 1180, the system contraller 10 controls the writing/reading unit 2
and the servo 50 to fill an unrecorded area remaining in the ACAin the lead-in area on
the disc 100 with a pradetermined value such as 00h or FFh.  Operation 1180 is
performed to indicate that there is no more ACD in the ACA and to enable the

unrecorded area to be used afterwards.
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does not have valid ACID and can be used for recording
ot her ACD. [0092] FIG 12 illustrates another exanple
of a detailed structure of the DVA #1 115 shown in
FIG 3. Referring to FIG 12, a DDS 410 is an area in
whi ch di sc managenent information is recorded. Spare
area size information 411, UDA start and end
addresses information 412, and ACID state infornation
413 are recorded in the DDS 410. The ACD state
informati on 413 includes state information regarding
recordability or defectiveness of each of ACI D bl ocks
| ooda] ek 1OMelviRg biSschiRBR RS tb & mefod AGPdatiREAGH bib&idd

FIG 12, ACDg | ock state information is two bits in

I emghﬁuon[cm&;?r]e:mﬁzhﬁiaﬁbs of 4 distSHheates irformaThesyatlingACD

bl ock state information included in an ACD state

i mécordabitity ondefestinehesa st driveiaps ko tee AT Ais imahayedatWioen sgkeown
in FIG 12. Referring to FIG 13, a state of each ACD
blierkaiian oégqm obA(dYblogks mcipddgiin e ACA for recorgigg ACD @zecbrded in
10", or "11" indicating one anong four states. Bits
" GPPDS #diicmenaged: HaACRblosks on be efEfRerl ¥ MaRAgRe- a5 f or

recording ACD, Bits "01" ind es that the A
i 4" ﬂéﬁ%@tq?ﬂyé”d'%ﬁﬁ*@téﬁ%&"f‘?‘?ed%?"r i g ACR) blogk g an SPABb 85K

mm S b8 SR, PhoS sebhie el Pl AR S hEE S,
A
bI X gkﬁ‘é’cﬁ Liofbs 4 Cﬁ &gs%as %lgefe,:t gl 2l g%mgré%lé?dt 861 A4RacD

as va et ect ective

V"‘E‘Iclc@p%&ilk ?ecBr%@J AGHAGRTA hfa.rs Qrm\(tjlf)‘% 4}% whicBlaldfive %Q{Iém can
i ndi cat'e that the AGO bl ock has valid AGD.

Flrég gnidevMalntu adigin thd ABD @loek id bibuiif. a Mheh Qﬂisebsmiaadad’lh Roh e
update of ACD state information when a disc is

I eydierh,itied drize eysotiptedis agosintoha vaiid ASE btock asedhdri AN block
FIGS. 14A and 14B illustrate exanpl es of AGO bl ocks
arsthto@0 mation inclidef! orenRBS waqrdedds p iAo Bleydjsc apdepioducehide
reinitialization. FIGs. 15A and 15B illustrate
exaiA@xsblesk. t he ACD bl ocks and the AGO state

i nformati on, respectively, after the reinitialization.
[ 6R5] It RefaeDbicaK)sthte infdricatibd Mdicttah Gaeart ATD block has valid ACD is
reinitialization, an AGA includes five ACD blocks: an
AGCDIugkdio khetIDShzeidreginiializattbn A BCD BinckACI®. biftee foe#2

havi ng defective ACD,

reinitialization, since ACD recordedairT the ACD block is not necessary, the ACD block
state information needs to be changed to indicate that the ACD block has no valid ACD
and can be used for recording ACD.  If the ACD block state information included in the
DDS to indicate that the ACD block has valid ACD is not changed during the
reinitialization, a drive system will reproduce the ACD block based on the ACD block
state information.  Accordingly, it is necessary to update such ACD block state
information when a disc is reinitialized. In addition, since information included in the
ACD block is not valid any more aiter the reinitialization, if the ACD block siate

information is not changed, a drive system may have trouble due to incorrect
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AGO bl ock #3 having valid ACID, an AGD bl ock #4 havi ng
none of data or one of "00" and "FF as a value of an
ACD I D, and an AGO bl ock #5 having valid ACD and
having a defect occurred during reproduction
(hereinafter, referred to as a defect-while-
reproduction). The ACD I D having the value "00 or "FF"
i ndi cates that al though data has been recorded in an
AGO bl ock, ACD can be recorded in the ACD bl ock
afterwards since the data in the ACD block is not
valid. [0096] FIG 146 illustrates state information

I §G&hlidibotalied AENRIARB R ok 1 AE&HMW)%hm Additon %ai&ghdﬁh@
14A. Referring to FIG 146, bits 11" are recorded as

AGIAD tdor elstetttormaticatigiudedih @eS, @B whole ACOibal i@ tHelnaia of he
AGO bl ock #1 has valid ACD, Bits "01" are recorded as
AGOylah ACR_IB21 it ACE blooK eedsib be nvenwritien dittcatadust diat “00ifer
ACD block #2 is defective. Bits "11" are recorded as
ACE heodisigeBy eraset eWherf tbe ARP.11B hag dvalusdf 8t “tHyaureny&CD
ACD bl ock #3 has valid AGD. Bits "00" are recorded _as
AGDE AGPlbloghyis getyplsl 2vd *herﬁ\@@r%f Fasybetused fagpecsting apafClhe
ACD bl ock #4 is avail able for recor

IR I BASHEES R ek Bhr HanA LR B oo T

"10" d bl ock
s[]\\;@ell ﬂ%ﬂ%’ﬁ&ocﬁ%‘f@%‘g%@%%e 0Ehatrr_q:tehe(’JI,SA\C'E‘SCbDI oc:(IZC#S#5

has valid ACD and a defect-while-reproduction. [0097]
THROSAIEy sy ey reiritplizagen. A@E#@t%’t@ci‘ ffties At 9nobe d$fdwn i n
FI Gs. 14A and 14B are chan reinitializatjon of

a od?rglettena\gth §H@WT’IS“|°H aﬁﬂeg‘ or f%fA\ rf[%on F@d@@] block state

STt Be bs TRt AT e bR R Bk AR o Y
t at h ACD

oI B R il oAl e R %@%éo‘%%*%ﬁ%ﬁek?hav. ng
"00" or "FF' as a value of the ACID I D, and ACD bl ock
hdQ993hFi& Hakustatlesgaringr QX@BW'%@!@&EF%W Strt“awe ot tge G &1 160"

D lsboteuin B 3 St ar EoR. £ REST] et Prat [P ovehafee "
u nn%a%goengﬁ%fj nfo?rha%grhs FL%XHdQcQ g&ar??r‘é?m?eerwfgrrn%n rpcﬁ1 I%A start and

I zation renal
end addresses information 412, and ACD state information 413 are recorded in the

DDS 410. The ACD state information 413 includes state information regarding
recordability or defectiveness of each of ACD blocks in which ACD is recorded in an

ACA. Referring to FIG. 12, ACD block state information is two bits in tength.

[0093] FIG 13 illustrates examples of ACD block state information included in an ACD
state information, such as the block state information shown in FIG 12.  Referring to
FIG. 13, a state of each ACD block is expressed with 2 bits, i.e., “00°, “01”, *10", or “11”
indicating one among four states.  Bits “00” indicates that an ACD block is available for

recording ACD. Bits “01” indicates that the ACD block is defective. More specifically,
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reinitialization. [0099] FIG 15B illustrates state

i nformati on regardi ng the ACD bl ocks #1 through 5
shown in FIG 15A. Referring to FIG 15B, the bits of
the ACD bl ock #1 state information, the ACD bl ock #3
state information, and the ACD bl ock #4 state

i nformati on are changed into "00" to indicate that the
ACD bl ocks #1, 3, and 4 are available for recording
the ACD because the ACD bl ocks #1, 3, and 4 have no
data recorded therein or have invalid data. The bits
"01" indicating that the ACD block #2 is defective

I eJifBi0N” AGicdidiBadeAdD 96K idtRcsled b8adidthiy WL hOD is rdddeieRiit S
of the ACID block #5 state information are changed

| 'HInACAQL thasthé'aED bibék MAEIvAIH BCR. #Bi “ttamdidatetatha tie-AUD didk
reproduction. When an ACD bl ock has a

defae edlid WaDIbetis égieasiias tibfective tvhie AGOD: iebodiksd frévCelADAhas
a value "OCh" or "FFh" indicating that the ACD bl ock
i Pitavidi indigdtethitdie AP bleckbpeliatigA@pd st ate i nformati on
regarding the ACD bl ock is expressed with bits "01"

| NobgapFica Y A tiefgRa 5B Xie dRbRRkK for bxpldidtgsansbddiasire sthen
an ACD ID of an ACD block is inconsistent with the

s tisbenatiolf \atermatdiso 3 reistairadiangprditeto AClpRsbitowkntion. h&IGECI 4
bl ock is not avail able because of defectiveness since
t head d#BitlestrintafeeanetsicbACH blockeasd Alel? sieke pfdroatiop oespetiely,
ACD_I D. However, when the state information cannot be
exeefacthe pintigizatiar: afiCGeriboand 14 "l”é”%‘f araPenpighanit erke s
reproduced, the ACID block havin QOh" or "FFh" as

i tad thg\Gh stale 'awqt'arbreépeonﬂwjefih% ret’rlﬁt@"zé‘ﬁ%e descri bed
arrangenent, a state denoted by an AMD of ACID

c d0%s] RefdrringntodilG. AG), Defotealokreinitialiaationt aneA GAGAIUdes fixe ACBC
may be inconsistent wwth a state denoted by

c driqesss po AP h@cm[bawnq)vﬁkd é@%taé ACRfoek#d haying pefediveldePsian
the DDS on the dis his case, a drjve systemis

d e‘g%[b?i% #8 Gy Vﬁ‘&’r‘}qfir afr‘ é‘PR} biget #rhavingaope li ‘iﬁ‘@l@rg'ﬁea?feoo

1A P a PR oA ORI A (O Bes A YR B RCR B

bl OgecFRRRS dlﬁrﬁh%%br&fu&mn R ERAOARHOBATR L QGK St at €
reproduction). The ACD_ID having the value "00” or “FF" indicates that although data
has been recorded in an ACD block, ACD can be recorded in the ACD block afterwards

since the data in the ACD block is not valid.

[0096] FIG 14B illustrates state information regarding the ACD blocks #1 through 5
shown in FIG. 14A. Referring to FIG. 14B, bits “11” are recorded as ACD block #1
state information to indicate that the ACD block #1 has valid ACD. Bits "01” are
recorded as ACD block #2 state information to indicate that the ACD block #2 is
defective. Bits “11” are recorded as ACD block #3 state information to indicate that the

ACD block #3 has valid ACD. Bits "00” are recorded as ACD block #4 state



informati on recorded in the DDS and the ACID bl ock's
ACD ID recorded in the ACA. If these tw types of
information are inconsistent with each other, a drive
systemprimarily relies on the ACID bl ock state
informati on recorded in the DDS. Wen data cannot be
reproduced fromthe DDS within the DVA due to, for
exanpl e, a defect occurring in the DMA, the drive
system determ nes validity of information contained in
the ACD bl ock, based on the ACD ID recorded in the
ACA. I nconsistencies between the two types of

| NAOTERSN 16 haitBRY tHRCRSACHHBK A iPavERbRGSr QB RiHG NCBB et NI
recordi ng. For exanple, when a valid ACD s recorded
| RhARCEGIbIR #2IhasHo da racasdediiradf orhBeinAGl Batkl @k 14 4rs
recorded as "11 " in the DDS. Thereafter, if a defect
o cettrded \wh 80D blinckuybdtesidfoAGbrn 1o indicktt tranthe ACD bieck #CaBvalid
block A in response to a request to update the ACD
blAsdkand a deteet-whilg-taprodyetivem records the state
information regarding the ACID block A as indicating a
dqbeet Tiendt B6dks anhd IIEMEE infdrhiRioH Bk AGE 1RASNOIE
been witten to the ACD bl ock A due to the defect

duid sHandday FeatianiLhtisroof a @136l ab BROWAGDFIBE.0GKafs &8 |1 | has
the valid ACD. As a result, the ACD ID of the valid

?ﬁ&%ﬁ%hmﬁ% %glé i&éﬁ%r?g&gi%ﬁﬁzﬁow o%w Ig Hé Atdﬁ)eoid%% thlaﬂnéas

ase, state I nformati on nust

PrdefRfivk komdifiehE Solorote @bk RIEMREHACBblocks, i.e., valid
erroneous operation of a system [0102] However, when

t e DAGKE) IaC0kicsksHaGing b Qi Nt BoAvdlue df ve ABDS D; e ocke
unreliable due to a failure in error correction
odauing & tejeoivhilegeptaduationscormepy ioate daBtlorf AFOas a tdhe dDBS; |t
is preferable, but not required, that the validity of
a At esnpoai therf§ DAGDKS dsih be ksadafterdhareinitialiaaliona Seidntsgorded
ACI D-1 D of ACD contained in the ACD block within the
AdIck [1@11@31}) detp fefqrg thegeigitiglipgiqe Fpa1Rins ¢ it is even after the
reinitialization nmethod according to anot her
efBOIRIAL of the present invention. Referring to FIG
11, in operation 1610, the disc 100 that has been
udeas9] BICG tBdedtrateststatainidmialion syadiegthe ABR hlockskHe thegugh ém
controller 10

shown in FIG 15A. Referring to FIG 15B, the bits of the ACD block #1 state
information, the ACD block #3 state information, and the ACD block #4 state
information are changed into "00” to indicate that the ACD blocks #1, 3, and 4 are
available for recording the ACD because the ACD blocks #1, 3, and 4 have no data
recorded therein or have invalid data.  The bits “01" indicating that the ACD block #2 is
defective remain as the ACD block #2 state information. The bits of the ACD block #5
state information are changed into “01” since the ACD block # 5 has a defect-while-

reproduction.  When an ACD block has a defect-while-reproduction, the ACD blocks

ACD_ID has a value “00h” or "FFh" indicating that the ACD block is available for
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included in the drive systemrecogni zes DVA
informati on and i nformation prescribing operations
that the drive systemhas to performwith respect to a
function that the systemcontroller 10 knows and a
function that the systemcontroller 10 does not know
(i.e., the ACD recorded on the disc 100). Next, in
operation 1620, the system controller 10 receives a
reinitialization command fromthe host 3 through the
host I/F 20. [0104] In operation 1630, the system
controller 10 controls the witing/reading unit 2 to
r 68 rdiddf Ak BRfliImhRACEAREhgI: AdTRLIGIA ApPEsdel Rt it 01"
which are included in a | ead-in area of the disc 100,
angtidating ¥gsefdchve bldafk. oNiMik sifAationByhanay ACD_IEXABIAED bibbigs
information recorded in the DVMA nay be a wite
prigbesdtenowittf thagiate infrlmébtive ragafibg tretACDrblack ¢l Alktblodk id o
36 ACA may be information regarding recordability or
f cwalablabedabseof defedtivanessssiricn degtitednfpimatignosreamaidered prior fo
informati on of ACD. [0105] In operation 1640, the
skt AGR_Hd ntHowpyes wharpt @létﬁfémﬁme@nmph@reﬁrw@d due to an error
information read fromthe DVA and the ermts
r &1 $Rig IV RRGCBH, ’EF?*—‘EF}“C?—& Qﬁﬁ‘pg blagck h%"ﬁ‘@ %hl ¢reFFh” as s
(a_jﬁlonlflag read fromthe DVA has a value "1",
WAt £5'85% "di sc 100 is prohibited, and thus
reinitlallzatlon cannot be perforned. The conmon
i d@@ﬂhﬁtﬂﬂ%ﬁﬁm‘@fdeﬁﬁ@e?\@@ﬂgﬁ‘%b rﬂé@tﬁ denotecthiey MAAD KL BEEs

formatability informtion
" GEOR BN PR 49D PEHBRIIETAGA A oA PREERSIeP AR

B o R o AR Bk SR AT TRy R BPO A $49 o ge s
I r]f f?ursncg%el glan\%o y%%@ |321?£|§R$E o Sp%gﬁﬁt Fe ?J A%&ﬁ%&éga?elégo
r ‘?ﬁf&Hahé?wl régo?éeamh&@ﬁél otrh.*gev.urb%rda&v.ﬂ%dn detdeRidi ngl y,

the system controll O determ nes whet her the disc
100 is witable based on the informati.on

L HRTOATA i ARG AT PO TSRS G DE
f lé%grm nsifggor e8m tFlne D rludf théKt?D &QJPZ%D IH rgtgo%h otﬂe RéAt h'fe
3oes no rh

erm or mat or wri

¢ %ESE %CJ es %ﬂ nfgr‘?ﬁ %rrgr@ fﬂéontslg@ﬁt vﬁtn @a&il' o‘ﬁ‘fér, alﬂg\% sgﬁgrﬂ ?Lmé’rﬁy

reinitiallze transmts an error nessage to e

hQsites 8n thB 'A@B%Fbclt §8e information recorded in the DDS.  When data cannot be
reproduced from the DDS within the DMA due to, for example, a defect occurring in the
DMA, the drive system determines validity of information contained in the AGD biock,
based on the ACD_|D recorded in the ACA. Inconsistencies between the two types of
information may occur due to a defect oceurring during recording.  For example, when
a valid ACD is recorded in an ACD block A, a state of the ACD block A is recorded as
"11"in the DDS. Thereafter, if a defect occurs when an updated ACD is written to the

ACD block Ain response to a request to update the ACD block A, the drive system

records the state information regarding the ACD block A as indicating a defective block.

35



host I/F 20 in operation 1680. However, if the wite
protection flag is not set to "1" and the conmon

i nformati on of the ACD permits formatting and witing,
the system controller 10 determnes to reinitialize
the disc 100 and starts reinitializing the disc 100.
[0107] Meanwhil e, when ACD regardi ng functions that
can be recogni zed by the drive system has val ues that
do not permt reinitialization and ACD regardi ng
functions that cannot be recogni zed by the drive
system has values permtting reinitialization, the
ValkdieerQfie idagie ACH hE@&%Qén%m&rhﬁ eGP % ﬁ*@jb@toﬁ%écpns
may be changed into values permtting

I ejufihd th@leb@raihd, QRd thBACE BREVSS| has thé¥alitiAED. AsAgsi@sthe f Or
reinitialization since the 37 values of the ACD

r oY 0 sfghet vaid AGT @gaing abhecAGDumak Aawisin teAdae ipdatase, the
and then it may be determined to start

r eAGH bipckistaiectfpronatianfmushize mhimedly fedred fa0n 08pr tp prevent an
reinitialization is permtted, the systemcontroller
1CrgRepug pReTAIOB Harwsteifea in a data area of the disc
100 to determ ne a size of the spare area and assigns
t e102PAbsver, WRGQROACTIbIbK & tatedBfbéhatioh ib the DiEtcdmas Baet O
determ ne a start address and an end address of the
UDdvrdlisbleogrert@ad fature heb0r. cotrectiopercartingwhilé 688 js refgredusgdsitoam
controller 10 controls the witing/reading unit 2 to
clteaalPD$ litds metarapladiutieps thaviredt tha theeatility of %OéagpéW'ﬂgW&Ddl sc
100 and updates ACD state information. In det

wH¥aek B¢ dalprmiigd Pased arman AGTh AP eh\ACDRaIBRR IP §191AGD biftﬁk witi
maj nt ai ns ACD bl ock state information only when a
ch?%@%ondlng ACD block is defective and fills the

ot her ACD bl ocks within the ACA with "OCh" or "FFh" or
c HargkBIGats inenvelarbdf ageivitinlightion method dreerding doptberks i nt o
"OCh" or "FFh" in order to indicate that the other
AGDDsfigeR S @? eregRrainTeabee. RETATBHEIRG dh in rRgetier, ! B e disc
controller Eﬁate t he ACD state information

G b iiab s g ed g A confighet 19 ¢

[SLbE s RRge YRk etk I LS f@gtggg9+crfbpﬂ
mdgfa Iaea gﬁtﬁmé Gag/elégétém ﬁa tt9§)en‘6 & @ith e ct%fdn& E{gel n

-I'n area sc 100 an contro st
system controller 10 knows and a function that the system controller 10 does not know

(i.e., the ACD recorded on the disc 100}. Next, in operation 1620, the system

controller 10 receives a reinitialization command from the host 3 through the host I'F 20.

[0104] In operation 1630, the system controller 10 controls the writing/reading unit 2 to
read information recorded in the DMA and the ACA, which are included in a lead-in
area of the disc 100, and brings the information. By way of example, the information

recorded in the DMA may be a write protection flag, and the information recorded in the
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witing/reading unit 2 and the servo 50 to record in
the DMA an initial DFL and a DDS including the
determined information (i.e., spare area assi gnnent
informati on and UDA assignnment information), and the
updated ACD state information. Although it has been
described that initialization information i s recorded
in the DVA after being cleared, actually, the
initialization information recorded in the DVA is
updated the since the disc 100 is a rewitable type.
Al t hough not shown in FIG 16, file system

| N R e Mor i8R rshR Mg Re R rdRbiRE SitieATBiRY. WARA id iRdided int he
UDA to manage data recorded 1n the UDA should be
clemmelinfodBatb@diip. Her ei nafter, a default ACD will be
descri bed. The ACD naybe divided into recognizable

AC[PIO@PQ t?o?lqgm 6]@% s(?e tri ﬂf cgeltJr]rgmésow %F tlﬂg n oz?mation
pEram Rt b

S suppor

d rréébefro%’tﬁé Sih SR thE R@@ﬂé?h%&reﬂtlﬁliiﬂ%h ' %r eﬁ%fee;ﬁiﬂé’ RekNg
to the ACD). The recogni zabl e ACD incl udes the default

AGRtdNbrEiagddd frofitheEMS ttaRie SUPPRAG fo e PO Blonibited,
support. Such a default ACD may be recorded in the

AGAd chus remifialiZatidnl cahriozlgd pediorm@t. rne gorhinad infpatatiomofatie ACD
disc and can be utilized efficiently. As conpared to
anecd@Bd inghe ACAindaties rmatatdiy ffametiorosamd (eparstabildgrepropability
protection or reproduction protection), the default
ACTPrEBHNapIRedinafub-rIgRF HatS A8 1PRf dirﬂi'ﬁett)r"@i@buwtﬂoméﬂon and

access the information storage nedi um when

i ﬁiF%rleFPéqqlbeW r ?{Qﬂ“%@@y FoAmaTRY fi%not PR F%T?Wd)f E'F“ disc 100 or
0111] FI G

okt & i eisrat b ioals e fefte By Bedptied " °

D180, DN B8 B b BV ki AELAMAALD

I'n a portion

A@Qséd7oqqnéwaf§mﬁn&ﬁfe§dﬂoﬁn #E BRRLEYhaREAt he same structure
normal ACD. The default ACD 1700 i ncl udes conmon

[Bﬁt"ffﬁ%&h%ﬁeéﬁ%v%‘%%f S T
' ry‘ogg r%ﬂ)ér%ﬁ fo}rzg‘rQng%pgrzﬂna, tﬁ@gyg{e%ecgntroller 10 determines that the disc
100 cannot be reinitialized and fransmits an error message fo the host 3 through the
host I/F 20 in operation 1680. However, if the write protection flag is not set to “1” and

the common information of the ACD permits formaiting and writing, the system

controller 10 determines to reinitialize the disc 100 and starts reinitializing the disc 100,

[0107] Meanwhile, when ACD regarding functions that can be recognized by the drive
system has values that do not permit reinitialization and ACD regarding functions that
cannot be recognized by the drive system has values permitting reinitialization, the
values of the ACD regarding the recognizable functions may be changed into values

permitting reinitialization in response to the user’s request for reinitialization since the
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as "DEFAULT" to indicate the default ACD. O her
information (i.e., formatability information 1712,
DMVA recordability/reproducibility information 1713,
spare area recordability/reproducibility information
1714, and UDA recordability/reproducibility
information 1715) are set to zero (0) to permt free
use of sub-areas defined on a disc. The comon
information 1710 is substantially simlar to the
common information for the ACD having the

predeterm ned function. 39 [0113] The specific

| RERENS iHeT DL impNe ReoghiResk f slioskibah BE updatek] b krzatt on
or reinitialization according to a user's or a drive
S yedyeridsteimiricgnd statreinfiizatopetthé diec 1donf or mati on 1720 i s
regardi ng the disk informati on, whereas the specific

be"afﬁha'mﬂﬂhia n i&PbrAd ﬂ@‘ék&t‘&n EonttBifek LJ és%gﬁé'é‘&daleoaﬂeal in a

out t etern1ne ction such as wil

prd%a%@éa' Plhe Alsc RAG QElERHrcQrbiR bPhE SiakDdtea Jrﬁi%srﬁ@%%é‘ WISA for
information 1720 may i nclude a rive | D and

I e6FdiHign@erdatasn thd BRa Breh Walelebhifad stBe adufady kategh eani @bdréss
drive system and the recording data can be provided
f rodtine & DAdsdperatirerss0.h én orectiordi 680, tkatystearednitoie 10dontwis theD
are included in the specific information 1720 of the
d efritiod/ready@init Z 00sleapthe ACA irkglededi i the jegd-insired onl thedieh 199 and
what drive system can be easily known. However, other
tyﬁﬁé@es ASED §i3i¢ Bforradticn 'W"b‘é"ei”ﬁ@?’ﬂmé'&? AGH fhﬁéyﬁﬁ‘ém fic
information 1720 accordin user or
syerialisorancrol PR R en 81T 8 & RERERETTO A0 an
ik oeBBh AP bE el Rl e M BPA SRS ah o
' %S@Eé Qﬁ‘Aolﬁ% rera!aﬁ% tr}'e%trlé Ecﬂﬁmckkﬁhto BHe @tFFFPGn &é&r% an

disc 15 Into a drive systen1 In operatlon

18fbatelthif? the BineMACIS NSk Be2@A1BHIY € $n Aditib) itfel sPhtér? brider 10
command from a host according to a user's request to

I Niphidted thg ACH Bgte i @atiohas@RSHHBdd vatR rek&dike td Figs ditiaRough
systemrecords the default ACD in the ACA on the disc
I N5Bas poiag ehdnged dies anthieiA@Diblbats. on command. The
recording of the default ACD may be automatically

PQHfoef MRPerRiona 6 e QPR PNl BY cohti HEGRinReading unit 2 to
clear the DMA included in the lead-in area on the disc 100 and controls the
writing/reading unit 2 and the servo 50 to record in the DMA an initial DFL and a DDS
including the determined information {f.e., spare area assignment information and
UDA assignment information), and the updated ACD state information.  Although it
has been described that initialization information is recorded in the DMA after being
cleared, actually, the initialization information recorded in the BMA is updated the since
the disc 100 is a rewritable type. Although not shown in FIG 16, file system
information recorded in a predetermined portion of the UDA to manage data recorded

in the UDA should be cleared,
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the drive systemor may be perfornmed by recording
information that is provided by the host to set the
default ACD in response to a wite command.
Alternatively, the two nethods may be conmbined. It is
preferable, but not required, that al
recordability/reproducibility information included in
conmon information in the default ACD are set to zero
(0) to indicate that the disc is
recor dabl e/ reproduci bl e. Specific 40 i nformation
included in the default ACD may be set to proper
Vb5 Here Aied ia@ralIPAGD wil B€ Bestril, arndACHenay Y8 bRfibSinto
intention. [0115] In operation 1840, a spare area is
asséoghiedbld ACPard ah@caghi2ablOACTH Aoding & WiRther £eivacgstain
def ective block during defect managenent. |In operation
185fporta thetAGDt (i.e. ,andheliherstse drive sytenerad revdghizsduatiorm UDA ar e
determined in the data area. In operation 1860, an
i rdotrespbnddBlto i 4CR). DB eprghiaatilat-[Sinelvdes ealsfagibA¢ g whiehall
information, UDA size information, and ACD state
i rivige BBEme ﬁUF&‘P'ﬂ@ Aghsugderrraitt SAEDR fefaytéébroydpe sgcerded in
recorded in on the disc. Since only the default
ACES A ?‘%‘B%H”H@Batl"ﬁ of IfigtialEaion ofdistad ot b L}é/"'%eHPE'F'ﬁ‘H'P’u on
ock st ate |nf on_i.ndi
C e R AR e B R o Ao e PRl A
hq'gpr &Jc{ 0‘#1 J{%q;#tut?rﬂ thﬁ%%uﬁﬂkeﬁf?%& r%tl Egtiglq Hﬁhﬁacﬂgn use&&

atin the ot s within the

arL.av alelidbth8tion[siekB IneliimQper Ak ﬁn@d?m;t%z QioragB irlediih :sf ile

systeminformation for nmanaging data to be recorded
I NnitdngeddPiiritglizegcorded in the UDA in response to a
wite conmand fromthe host. Operation 1870 may be

DS {9 FRO17 el bl PLEULAISAPELAH RS, LA,

a reinli

a pfr&‘é’ﬁt'lr‘iv@mloﬁ rﬁe@é?f Wb G {‘?egéfé{WA@ﬁJcl(?ﬁ(gl's; Poldd A1 portion of
nmbodi nent of the present 1nvention. Referring to FIG

11an ACA. oRefefik A0D 18b0as & Bk phcpedPihatiitamBABUIAREHS

used is loaded into a drive system In operation
19%6val BOB. SHhs defau e 170 Ineludek@oinmonh ntethtibm1t10@andspedite
systemreceives a reinitialization conmand fromthe
hgsforn@gitiert7égh t he host I T 20. In operation 1930,

[0112] An ACD_ID 1711 is included in the common information 1710 and is recorded
as “DEFAULT” to indicate the default ACD. Otherinformation (i.e., formatability
information 1712, DMA recordability/reproducibility information 1713, spare area
recordability/reproducibility information 1714, and UDA recordability/reproducibility
information 1715) are set to zero (0) 1o permit free use of sub-areas defined on a disc.
The common information 1710 is substantially similar to the common information for

the ACD having the predetermined function.
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the systemcontroller 10 controls the witing/reading
unit 2 to read information recorded in a DVA and an
ACA, which are included in a lead-in area of the disc
100, and brings the information. In operation 1940,
the systemcontroller 10 whether the information read
fromthe DVMA and the ACA permts reinitialization. 41
[0118] If it is determned that the information does
not permt reinitialization, the system controller
transmts an error nessage to the host 3 through the
host I/F 20 in operation 1980. However, if it is

d e[bﬁ%f'rwe&ﬁb%orhﬁﬁo U 1r?§@ﬁ155%é rOEbr 8 r{gs?mt:allzailon ar

reinitialization, in operation 1950, 'the system

C aBhiialzAtRh adddrdmg 3 HBSr SorSRMATEsyBleMR intéhtign. dTh@spREiRA ON
the disc 100 to determ ne a size of the spare area
angio@&sengITs0 a rddaing aire disk Grddralbtivg, wieedas th@apecificinfdrinetiod &dra
area to determne a start address and an end address
ofantAS® HaAg a sfelifid Bhctibmis obet tie pEdetd 96 R funki@nsyctasmrite
controller 10 controls the witing/reading unit 2 to

c | resajectiprhey raRmiuption PiptkePni nTherseedifisdiormalionr'édd ey indisledi sc
100 and records default ACD or ovetmwites default ACD
r 663 Wead direPigoidaet i 'ie idget 1P G0 R ROYided {{Pg @rdsA Pysta@snd

Al T Res5 54 e BRPPHE AR Sispbr LRL B8 Higo Stingnd o
decrn?eL"Dl | Zg%?udegl rﬂﬁgspeg czgfg?cn?a't”njf Jhédeﬁ‘{iﬁ%&%q? (ﬁl%é "CD

ues 1In

ar erficeldit
5138 g S e

bedi fcPmitis mapbdindlib in2fd §HeBid TR RARorOMR0 Wedofdrgio é!\&stehor a
val ues appropriately set according to a user's

I rdrieéys@m'stimertien.ni tialize the disc 100. It is
preferable, but not required, that al

rgﬁﬂﬁgﬁl 1‘ dib Xﬁcﬁv%ﬂér%*‘éﬁ'i @'iég (%‘\au%t%fdQ%D TBLdeRibid A& ged 10

ormation In are set to zero

( Mhedhth acdesths Blaf anBéHlmér"ﬂ@f tRH S€sehflehifon. Referring to FIG 18, in
recordabl e/ reproduci bl e. In addition, specific

| Ndpeiatidat 1800) an ety dded Idaded ifte adeéeauyétbmAGEJomiob es2pethet O

proper values according to the user's or a drive

s yivesisemiredend aranitialipBin2 Ojmrhand bpwe rabstencot @0y a tbe's

system controller 10 controls the mwiting/reading uni t

2 request to initialize the disc. In operation 1830, the drive system records the default
ACD in the ACA on the disc in response to the initialization cornmand. The recording
of the default ACD may be automatically performed by a system controller included in
the drive system or may he performed by recording information that is provided by the
host to set the default ACD in response to a write command. Alternatively, the two
methods may be combined. ltis preferable, but not required, that all

recordability/reproducibility information included in common information in the default

ACD are set to zero (0) to indicate that the disc is recordable/reproducible.  Specific
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clear the DMA in the lead-in area and controls the
witing/reading unit 2 and the servo 50 to record an
initial DEL and a DDS includi ng spare area assi gnnent
i nformation, UDA size information, and updated ACD
state information in the DVA. 42 [0121] In operation
1990, the systemcontroller 10 reinitializes file
system i nformation, which has been recorded in the
UDA to reinitialize information for managi ng data
recorded in the UDA, in response to a wite conmand
fromthe host 3. [0122] FIG 20 illustrates a structure
Ofint@midnlifnRBER iHeRERUIAGS AP s8Mo2RPeATRRS Qéc@ﬁing'iooa an
enbodi ment of the present invention. Referring to FIG

2Qisertshte a Wivelsgst@E Btentigic or di ng nmedi um 200 i ncl udes a
Iead in area 210, a data area 220, and a | ead-out

s 07 AT S o e 0
a M4 2eRdifbe bl@%uﬁn RRROhMHYe MR (T o280, aldbet

datfa area 220 includes a spare area #0 221, a UDA 222,

A PRELand bR BndEbdrdsel a UTA ard &A6ImPLY indWeeitaapbh. | Hdpbdesh a
DMVA #3 231 and a DVA #4 232. [0123] The wite-once

r egen, @h m@armrdiabdra B0 ind@asing spasdt A dsaighryent o riaioe, UDA size
structure as the disc 100 shown in FIG 3, with the
exdepiinartdAeD sdeinfamidien diecibe deawdrAflDng recerdediare re2@0ed
further includes the TDVA 216. A tenporary DDS (TDDS),
a in eRérainy dDFL SCFDRLY1e dsiﬁ'dt ﬁr@:ié f&stprﬁgd mdiivdgéniBAt\Clat a
(RVD) are recorded in the T

[ r?FaIl"q 'gflo'i"kaﬁ?q "By, incste AR B\Rrpcl ﬂatFl"@”Q@'O" frﬁl@aﬁpggﬂﬁt gmAfoD block
é?c@sr%ﬁ?fi#@ o e TR R ASP2Y hEP BPRER RE Tl Aco
c{can g t@aeﬁwggﬁ LR bidhs LV[M i 4 h?ACA— Dby 4kfle CONt &I Ni Ng

managenen ormation; and initia
RND 219 containing initial recordi ng managenent

i d@HﬁhlatOP%fﬁt'on['é@zm]t'alpﬁle@s@qm iréorrgation SRERERANIGRI2AHOS

initializatio g or wWite-once recordi Hﬂ "
%‘i"[ﬂ‘ﬁ’é‘i‘é%??r&]ﬁ r<5’e ‘ﬁ‘ " FRERT"SH 0 & e prese omthe
::fl&;etnt oegat R?l{ r r| pe orm dlm gr%( " of {hegreg‘g?sroap g%ssélo’ an

system
{0117] FIG 19 is a flowchart of a reinitialization method for a rewritable recording

medium according to an embodiment of the presentinvention. Referring to FIG 11, in
operation 1910, the disc 100 that has been used is loaded into a drive system. In
operaiion 1920, the systemn controller 10 included in the drive system receives a
reinitialization command from the host 3 through the host I/F 20.  In operation 1930,
the system coniroller 10 controls the writing/reading unit 2 to read information recorded
in a DMA and an ACA, which are included in a lead-in area of the disc 100, and brings
the information. In operation 1940, the system controller 10 whether the information

read from the DMA and the ACA permits reinitialization.

41



operation 2120, the drive systemreceives an
initialization command froma host according to a
user's request to initialize the disc. 43 [0125] In
operation 2130, the drive systemrecords the default
ACD in the ACA on the disc in response to the
initialization command. The recording of the default
ACD may be automatically perforned by a system
controller included in the drive systemor may be
performed by recording information that is provided by
the host to set the default ACD in response to a
Wb 18] £ RRUBRANinedl AR B HidrMBo¥ dods Rt Sermit FERtBRERN Y sRBm
combined. It is preferable, but not required, t hat™ al
I eetfolkapiahdntity & efor edeaigdiol thd host 3 thifooghtag haxnl/F Zucih bgkeation n
common information in the default ACD are set to zero
( apsa. o Howevdt, ¢ diseletelmaited the thatiirgormition permits reinitialization, in
recor dabl e/ reproduci bl e. Specific information included
i rpperakon 1850, telsystenOenirelipr Heasgigns & wajsraigadn a daik aes on the
according to a user's or a drive systems intention.
[ @PQ 6?0 tp Heigpyine §iz5ip Dg ppre geg Ea%{‘r%s‘afﬂséau RATORELIGREEST n
ta area on sc e a d ectiye hlock
o P aE & o8 IR A o B aRLAT O 2oy o S UPAY
address and an end address of a UDA are deternlned in
t el 18hinapaetea.1960nthe gestant ¢aptiolle21BONtreds tﬁfminmﬂaldiugi iR to
spare area assignment information, UDA siz
i refeat hafEdnciuded in tha\eps-srimaen tFdse ﬁﬁQ ?rﬁiﬁe@f%éﬁfatﬁh%w or

default ACD is recorded, an jnitia and |n|t|a

EWEWP*@S ?%%ﬁ&@de‘w?egd#ﬁﬂﬂ&'tﬁwa?%é“'ta|”§Y£ def@f’h“é’@ oH?rf? Phe
! %ysg?rﬁg&nitrgﬁ Hgmay 1%3"5\& cl&wllkﬁ%g)cq(ocﬁs't m%he“:ﬂCA %gore Fcord:ng
B, S RO e B 20 -

It nrﬁc@x’&l@@h ‘ti‘@rﬂefaﬂlgA@@Sﬂe 136 abP@ﬁnaﬁeWeac@Jr@ Ry 0Gs&HsPnkmionhitiBi N

are avail abl e. I'n operation 2170

I ﬁrhetdls’thoﬁ isluBeds 8 e i AT BRdddDaiofethe RENIRIG n@hﬁ)lba to
be recorded in the UDA is recorded in the UDA in

I eS@Eanisa with valuasrapprepraiyrsatdtcdrdiogotanser'shidsittion Openitdizeon

2170 may be perforned in any of the previous

opies digci 161s .1t is preferable, but not required, that all recordability/reproducibility
information included in commoen information in the default ACD are set o zero (0) to
indicate that the disc 100 is recordable/reproducible.  In addition, specific information

included in the default ACD may be set to proper values according fo the user's ora

drive system’s intention.

[0120} In operation 1970, the system controller 10 controls the writing/reading unit 2 to
clear the DMA in the lead-in area and controls the writing/reading unit 2 and the servo
50 to record an initial DFL and a DDS including spare area assignment information,

UDA size information, and updated ACD state information in the DMA.

42



44 [0128] FIG 22 is a flowhart of a reinitialization
nmet hod for a rewitable recording nediumaccording to
an enbodi nent of the present invention. Referring to
FIG 22, in operation 2210, the disc 100 that has
been used is |loaded into a drive system In operation
2220, the systemcontroller 10 included in the drive
systemreceives a reinitialization conmand fromthe
host 3 through the host 1/F 20. In operation 2230,

the systemcontroller 10 controls the witing/reading
unit 2 to read information recorded in a DVA and an
AGoq 21V B EraiBdng 9bd) FleWiksh bdhtraliel EREmitiRiza BasyRfentifEn@liee
100, and brings the information. In operation 2240,

t hehichyhas iBaen canidedinlier U0 whedaharinfbiationtéonamgin®dnta r ead
fromthe DVA and the ACA permts reinitialization.

[ 0d@@edirfthe UDA.Sn cetopsato maditet dosnmatdhizom tk Opstit | on does
not pernmit reinitialization, the system controller

t SIS ANLsRAELS stTBE 08 whi-ohf8 RSy edint RIAGRc AR
host 1/F 20 in operation 2280. However, if it is

dab e shsRthehhAthetphReht HverkioRt iFRRIQ AW IGS20, the write-once
reinitialization, in operation 2250, the system

C aadordirgl regdiudr(208 $Riugessa leadsip arce 280, @@ata Area 2d@taad afeadro@n
the disc 100 to determ ne a size of the spare area
armlesaS8i gie leadUlBted DO inckidenr alirerpecorded arezldt! aa fept arda218ana
area to determne a start address and an_end address
ofAGAR SUITIMA #1 BiP3R PMA 2 Bb’e P%ﬁ 3 @WP%QB@M& ReMa\Afenthe
controller 10 wite '

B PP R O R DAREA hAama fieei*d 22, ThE
t 3, d d
P AP B IR M e I8 o aep ©°

block to indicate that the unrecogni zabl e ACD bl ock
c df128k Theswrte-priee raverdinp mpdiug 289 eas subgignbiatie thecamp ytrusiurd a%
response to a _command fromthe host 3. Since the

uriPedisghP samndn FIRChWitiking exsriop that e waeiopre erratinemerist |

i B R ROuRB B iy L ARRsE Sl Rbart 1 ¢
SL{‘FBFL# ??e%grlafné%ghfgeégrg.dhé Rl‘mg)targre%érggd 9%'76%216

reini i zatl : | iconvenr ence
C iy mif mﬁiéﬁzétr&g alé%ﬁovmm Fid8, freiTiha 236 InE@gas@'nﬁﬁral 'ﬁﬁfs 217
exanple, If CD regarding a read protection

f Lﬂaﬁtﬁahi%" s;ﬂa?egarea aSS|gnment information, UDA size information, and ACD state
information; an initial TDFL 218 containing initial defect management information; and

initial RMD 219 containing initial recording management information.

[0124] FIG 21 is a flowchart of an initialization method for a write-once recording
medium according to an embodiment of the present invention. Referring to FIG 21, in
operation 2110, an empty and write-once disc is loaded into a drive system.  In
operation 2120, the drive system receives an initialization command from a host

according to a user’s request to initialize the disc.
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45 been recorded and is not erased froma disc during
reinitialization by a drive system and an application
t hat does not recognize the read protection function,
data recorded on the disc cannot be read during
reproduction after the reinitialization since the disc
still has the read protection. In other words, when a
current user uses a disc without know ng that the
di sc has the read protection set by a previous user,
the current user cannot efficiently use the disc.
Fundanental ly, ACID recorded on a disc by a drive
S §128] OP&M iongh, B dRRA étgmécagedh@%famw.n o Alithe
D 1 ncl udes conmon |ngornat|on according to which
e\(ﬂa irfre§bohdt8o B FitRIMatidtClomeiaRg aRe RBgHihg aftiieQiRtdufALD may
cannot recogni ze the ACD can use the disc.
Adeaudmaigkly, peiférmies byd skemabhteliértvatudedie thAGCDve systemtor may
changed or erased during use of the disc. However,
sibaperfarmecivit re@irdinpatipronatianghal érdrarded dy 1y hest tesset the default
totally renew and reuse the disc, a function of
uCE0D (RSP aD 10 WIETFOMENad e |Adgrgatively tiirewo pigEPds PY81] | n
operation 2260, the systemcontroller 10 changes or

e Pﬁ@@ge"ACb'scPéeﬁ?r%\t?f"n ey ”°T RAeq, é’@é@'h’ie%“é‘ﬂﬂb@ty,&?ﬂ"ﬁuﬂﬁ’ U& k or

o i A6 B B S e B RS AR PR st el
ORI AR RSO R BhEIBRAE UGl RN tn@e

A%QDIQA@EQ ¥y b&srgflﬁgﬁoper VRIS McBrdinQ o Agdid ér%@n&%%st@ﬁ s

performed wth respect to the recogni zabl e ACD bl ock
ac@eHieh.ng to the user's request through special user
i nterface. According to the change erasure, or

Sggﬁﬁ II ber’%oa 2%0a as renfrgg lrsrgtss %Qd ln Ja%%%ja[?nr%he dlsD[PS

ated. “'such 't éco i nc Iude

ﬁﬁé@#&ﬁ%g slamduhﬁgfdekaat Mh% erﬁéﬁ?o% SFRish é1|5b usgdrat ed

and 19 0132 ereafter in operation

22F0hesd 418 a8 ¥ RINSONLIVA £¢ ddOmbdived dutd 6.  In operation
witing/reading unit 2 to clear the DVMA in the lead-in

aroago, amoDe @Rlutiod spatdwea akigtrhdr@infoatalion DA irdorabtehn | dne
servo 50 to record in the DMA an initial DFL and a DDS
ACD state information after the default ACD is recorded, an initial TDFL, and initial
RMD are recorded in a TDMA on the disc.  Since only the default ACD is recorded in
the ACA, the ACD state information may include ACD block state information indicating

that an ACD block corresponding to the default ACD has valid ACD and ACD block

state information indicating that the other ACD blocks within the ACA are available.

[0127] In operation 2170, initial file system information for managing data to be
recorded in the UDA is recorded in the UDA in response to a write command from the

host. Operation 2170 may be performed in any of the previous operations.
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46 includi ng spare area assignnent information, UDA
size information, and updated ACD state information.
[0133] In operation 2290, the systemcontroller 10
reinitializes file systeminformation, which has been
recorded in the UDA to reinitialize information for
managi ng data recorded in the UDA, in response to a
wite conmand fromthe host 3. [0134] Wil e not
required in all aspects, aspects of the invention can
al so be enbodi ed as conputer readabl e codes on one or
nore conputer readable recording nedium The conputer
r agfbapre 586 QnsicRsh SrRAbiKRBIkAioRR¥hERPa RWAkBE Recd@inh Ce
that can store data which can be thereafter read by a
C Ofigilinedccsing ©rn emsadipére 6f ted prédeat in@apial eReferfigad &lE. £2, in
recordi ng nedi um i ncl ude read-only nenory (ROM,
r apdationce2t® 38 dee ol fhat aRdddn, us€Ds REME], intoradnetsygent.apes,
fl oppy disks, optical data storage devices, and
C apetiation 3280 dhe sysiera hordrolied 48 iacludedirsthe divie systanhieorivgl at he
Internet). The conputer readable recordi ng medi um can
aI reipitiajieatagn §Q”f"l“‘tﬂ9ﬁ "éﬁl‘ ot By iRe Q‘@U‘bﬁ < E‘c?ﬁfia?o@r?zf”o
ystens so th conput er

aﬁae %{ﬁf@@lﬁ)@@l?rﬁ 0 aorﬁrogltl}e VEU?%r&ade rfgatglﬁ 2 6q1rea(£ﬁ@|[ﬁatlon recor ed
;g@g nal Flpé(.? ﬁnﬁ Bre ine uﬁ%’d in %?e%d?noéjrga osf%% Isg 180 f 915 brings

rese invention can be eds

¢ QE‘éHoHr?a‘ﬂoPy 1R sH BZR6, Stheigétle% %QTﬂarbéﬁ ? Ghfd 1 anc‘!\’ﬂxbﬁ‘dﬂ

present 1 nvention pert CCOF Ing to

aer&FfFo?n 14 DR GNPHERER bermly @REikIRRioncOMMDN i nf or mat i on
regarding disc access control, which is recognlzable

o Tafeh R R A "%{'r‘?%gl%%wma?rmﬁ iRERLT De e
th aﬁt{oﬁgr%gn |tg rah éﬁ?r n’?%%aggga tﬁgﬁt}st :9 ﬁ%gﬁ thxra ﬁ&s‘? gf'-q %&Iﬁ ogeration

function a I'SC can proper

basgel %wm@ |f9mmzhéﬁctﬂﬁt%lhf@ﬂﬂﬁtl&ﬂ%ﬁﬁ@fahtf‘a‘ﬁﬁa%@ﬁ' Mo
conmpatibi[ity between discs and drive systens.

operation 2250, the system controller 10 assigns a spare area in a data area on the
disc 100 to determine a size of the spare area and assigns a UDA for recording user

data in the data area to determine a start address and an end address of the UDA.

[0130] In operation 2255, the system controller 10 writes “00h" or “FFh” in an
unrecognizable ACD block in the ACA automatically or in response to a command from
the host 3, and updates state information regarding the unrecognizable ACD block to
indicate that the unrecognizable ACD block can be used by the drive system
autornatically or in response to a command from the host 3. Since the unrecognizable
ACD relates to a function that a user, a drive system, or an application does not know,
details of the unrecognizable ACD cannot be known.  If such unrecognizable ACD is
not erased during reinitialization of a disc, inconvenience may be caused during use of

the reinitialized disc. For example, if the ACD regarding a read protection function has
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[0136] Whil e aspects of the invention has been
particularly shown and described with reference to
enbodi ments thereof, it will be understood by those
skilled in the art that various changes in form and
details may be made therein w thout departing fromthe
spirit and scope of the invention as defined by the
acconpanyi ng cl ai mrs and equi val ents thereof. The
enbodi nents shoul d be considered in descriptive sense
only and not for purposes of limtation. Therefore,
the scope of the invention is defined not by the
defoad leBslacdiama s Bt drdRd %mtafa%c INAG Rdidi RN zARsH byYdril &8y stem
appended clainms, and all differences within the scope
Widnt ab&ppieinat mateidemt fzedgnige thacdadbededion flifEio H&S edbrded
invention. 48 CLAIMS Wiat is clainmed is: 1. An
i rohatrerdicicenmot teoreaddiurigy neprddustiorf after the einitializatica since the disc
recordi ng/ reproduci ng apparatus, the nedi um
c ctitphas dhierTgad pigtecie e yoteas iRl whan e aurrantisatiess adigewitout
control data, the access control data having common
i APOYVIRGIDRLTE disshagtne faf @RS Sﬁbbyp?rFé?j’é’(UéP?ﬁr HEPUFRMETS on
recogni zed by |ant reco rdi ng ,and/.or
r evButiasny %ﬁ%&‘rdgﬁ“us Fhental £ cP b8 b i i
nan- | i.ant t [r r
5? CgﬁlH%l?g an g Ipcgtﬁon thsit ﬁa%ggn%r g %e &F rﬁ‘%ﬂ’g% c%ﬁlﬁ%ﬁ P@orrﬁ%t%ﬁ

CQ&@EJH%Q t@&ﬁl@ﬁ‘&/ehg dt’l\h—:‘es Et@rfnq{c hé Qr'ﬂad' & 6rﬁheﬂgar{ﬁ§pﬂe lze
1 el Pl

t he access control ata rega I Ng at | eas
ast @Jn ub& e difE. e AetoRdingyed plekddid Rt tﬂéadoagﬁarahaz@m &

by the non-conpliant type of recording/reproducing
apREAlLBg asEhf We Slist.e ¢de sinbe telhftia @t SSperiomniet 6 a ase ®
when the information recording nmediumwas initialized
onotallyirerietviaadl repscihe wibe B @inntioh lvbu rcesoyrigable ACONwSEE SO the
regardi ng the recogni zabl e function conprises an ID
ofuserhe recogni zabl e function, formatability
information regarding the information

[0131] In operation 2260, the system controller 10 changes or erases ACD contained
in a recognizable ACD block or adds a new ACD block to the ACA according to the
user’s request and updates ACD state information. Recognizable ACD relates to a
function known to the user, the drive system, or the application. Accordingly, change,
erasure, or addition can be performed with respect to the recognizable ACD block
according to the user’s request through special user interface.  According to the
change, erasure, or addition, ACD state infermation included in a DDS is properly
updated. Such recognizable ACD may include default ACD described in the

embodiments illustrated in FIGS. 18 and 19.

[0132] Thereafter, in operation 2270, the system controller 10 controls the
writing/reading unit 2 to clear the DMA in the lead-in area and controls the

writing/reading unit 2 and the servo 50 o record in the DMA an initial DFL and a DDS
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recordi ng nmedium recordability/reproducibility

i nformati on regardi ng sub-areas defined on the

i nformati on recordi ng nmedium or conbi nations thereof.
2. The information recording medium of claim1,
wherein the formatability information is set as
"formatabl e" and the recordability/reproducibility
information is set as "recordable". 3. The

i nformati on recordi ng nmedi um of claim1, wherein,
after the access control data is recorded, an area
remai ning unrecorded in the access control area is
fithdiRifhg \Whdrdarda RIsRARLA I MENVADAS:zo iffermBtion, and updated ACD
recor di ng/ reproduci ng apparatus which transfers data
Wistdle hleeR@ed. to an information recordi ng medi um the
apparatus conprising: 49 a witing/reading unit

e;b{s‘agﬂ g&‘aﬁb&l 239 'Ehte sgﬁé% ph Frﬁ@% fo rfefnﬂng!‘@e JﬁEfe%r rﬁ?rHaﬁ’Jh

cor Ion reco

havadH%aé‘Ebeﬁ?éb@ﬁiﬁd AR U 1o %%hzé RG4S e REEGSSdata
control data, the access control data having comon

| NE&FdEBIH tROUDANN Rspdhsd basPRMRAnPienleeasdisned
function recogni zed by a conpllant type of recordlng

ar}ﬁi‘(ng V\Jrh‘I;"eD OQ%ﬁ we?% az-l‘% d? c% ec?s qthe inv Hlongan a%o em%!néigalv
a "‘hon- conp T d’n /repro

apRaLALHS rééa%e Ed'i‘i@é‘cﬁ# orle%fF ﬁ’&guré'cérﬁpdté}(?ea%tﬂg %E@r&e% RESum.
function to <control access to the infornmation

I e Lethiger FRd ki e cAdfly Rediis 2By ddNitérageaidlicinbi g stbiae
witing/reading unit to record access control data

I eparvhich @adbd tHeredfiepRad BCO@NpZRbdyelehy EXagpeebmhd @mputand
non- conpliant recording/reproduci ng apparatuses in

t headable essrding nedioh ingludareatheny hbreory (R@V)NM@bdaomaccess memory
recording nediumis initialized or reinitialized,
wWHBAMI, §DtR{Ms; owanstic lapdsofiapay flighs, ertiephala ﬁgraseh@evices and
recogni zabl e function conprises an ID o

pregtigt WAt fHeer E\Glﬁiﬁfét”%%'?"w’i‘ Hoyes thedpigigelt 2 JB? @”We'f he

ant ordl anﬁ/or epr od
o SR o e o SRR BB 7% g iRk SHERIEIRRIS ant
systems so that the computer readable code is stored and executed in a distributed
fashion. Also, functional programs, codes, and code segments for accomplishing the
present invention can be easily construed by programmers skilled in the art to which

the present invention pertains.

[0135] According to aspects of the present invention, common infermation regarding
disc access control, which is recognizable by all standards of a drive system, is
recorded on a disc when the disc is initialized or reinitiafized so that even a drive
system that cannot recognize a function adapted to the disc can properly operate
based on the common information, thereby increasing compatibility between discs and

drive systems.

47



type of recording and/or reproduci ng appar at us,
formatability information regarding the information
recordi ng medium recordability/reproducibility
i nformati on regardi ng sub- areas defined on the
information recordi ng medium or conbinations thereof.
5. The recordi ng/ reproduci ng apparatus of claimd4,
wherein the control unit sets the formatability
information as "formatabl e" and the
recordability/reproducibility information as
"recordabl e". 6. The recordi ng/reproduci ng apparat us
Offo 36 PV casp It Ble vt REIHeER bartiidiaty sHo@R hiddcacrbB@with
witing/reading unit to fill an area renaining
unefeefdede Bmbdiiridne HRGEE SiSvil U@ btoodBdyaitosikiifed & the art that
predeterm ned val ue after the access control data is
r eadoud elchngds in farm eadddethiln gay epmatiuiodreig witetiiedarting from the
conprising: recording access control data in an access
c onititapid seape af 1b¢ inggntiordsoiefinediby the acenrpatlingglaimsdindm when
the information recording nediumis initialized or
r EPvvalen theredt, ThaRabedimentsREowd beecssiewerd in dpscarivg sense
i ncl udes common information set to a

5P

| h
nGAYGRH Syl rbec d%}fﬁépqpsgﬁ?? h@gr_%iﬂaafﬂ%{wa%h
t t . t L.
| SR FEORr A R T BBy Py eberp e G 2na A" ©
"SRRG ABUYE A ABRALA Hbedh AR AL Ot he

rmation recording medium to “contro cess to
t & ehidfor mation recordi ng nedium 50 8. The
recordi ng/ reproduci ng nethod of claim7, wherein the
conmon information regarding the recogni zabl e
function conprises an ID of the predeterm ned
function which is recogni zabl e by the conpliant type
of recording and/or reproducing apparatus and is not
recogni zabl e by the non-conpliant type of recording
and/or reproduci ng apparatus, formatability
i nformation regarding the information recording
medi um recordability/reproducibility informtion
regardi ng sub-areas defined on the information
recordi ng nmedi um or conbinations thereof.
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9. The recording/reproduci ng nethod of claim8§,
wherein the formatability information is set as
“formatabl e and the recordability/reproducibility
information is set as "recordable" when the
information recording mediumis initialized or
reinitialized. 10. The recordi ng/reproduci ng nethod of
claim?7, further conprising: filling an area
remai ni ng unrecorded in the access control area with a
Cpr@geternined val ue after the access control data is
recg¢ Fd I11 A nmethod of initializing an informtion
r ecOfH KGR §m the method conprising: recording
in|t|aI|zat|on i nformati on for defect managenent and

di > .

on’ The. i Af gragereh et el R T ka0 Aseh,
apphrﬁmsttheo*@dmm gwgnprising: dat a area arranged on the

| nf gﬁ%ﬁ QEoﬁtF‘o?QFeg'nﬁ%déﬁ% e o3 oi%ﬁ&ofh‘é‘d%ges%%gﬁt?& dafa

contro the

_ at a I n an access control area arrange .
haying cemmehn mformetior @r A gomestionding praseterninsd funstien sogfized by a

co,naavanvg,ps emée&din@fa%@}ép%@% ap;agraalslawm is set to allow a

record reproduci ng appar at us
nomﬁqnp!@@htm of rreé‘éréljﬁf r@@"f"l@”%%@t'@r hatreanetyaeqdnizg the

pred@&Rh#ed mcwﬁolcﬁm&z%&ég@na Er%q%ﬂhmnn@éyr&% Rdium,
control access to the information record medi um and

whi Wheleldhe pEGess cemeol dﬁﬁé@&?ﬂ%‘l“@fﬁh‘é@"@@@éw Af the

pré’él@féﬁ*nin?ﬂ‘furkﬂ@ﬁmﬁ r&{?gﬁﬁﬁtﬂé T i 3 ﬂ'FUt hhddda{pngm{wp@kum ng
at uses ichre ze the predeterm
reR o PBIPE529 FoPareTHe SO YRS dSes O] BithH SECoyHEE] Ao Higen the
lnf@ﬁmﬂﬂmrdcﬂif@fgﬁﬁédlmﬁ v\raegamaizetgom’ea;t;armogm zabl e
func $ ng (ﬂ redete n?d {qu%%oges

whi & e’eg‘ BE 'BFW:’E é'?ﬁ ’"WO'P ﬁeé’a{: F’é%‘iogF%%% ption compn

anl@eobihd |retg:ganaal75le funcqr, ﬁﬂmatangtyapfpanatonsegardmgi thesnfioobation

reco?a(fﬁ) S%r l@éontdgﬁIat@ﬁ%é@%ﬂkﬁ@?rﬁéﬁ@n r% ardn]g sub-areas defined

rec eproducrn
on jthref |ofonaat|omlrre¢cegag diediym, loe combinations themeafecor di ng
medi um recordability/reproducibility infornmation

regardi ng sub-areas defined on the information
r ecér di ngherisfirmaiiongecording medium of claim 1, wherein the formatability

information is set as “formatable” and the recordability/reproducibility information is set

as “recordable”.
3. The information recording medium of claim 1, wherein, after the access
control data is recorded, an area remaining unrecorded in the access control area is

filled with a predetermined value.

4, A recording/reproducing apparatus which transfers data with respect to an

information recording medium, the apparatus comprising:
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conbi nations thereof. 13. The nethod of claim12,
wherein the formatability information is set as
“formatabl e and the recordability/reproducibility
information is set as "recordable". 14. The nethod of
claim1l, further conprising: filling an area
remai ni ng unrecorded in the access control area with
predeterm ned data after the access control data is

I ec Qr@iflg/rdeRling UM wihd 0&ta @b ofleatify Ydta f%ﬁih@'sﬁ?ohﬁ@on

initialization information conprises;
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mdidﬂfr@’d&éésﬂfbn[r@lgﬁtaj ltﬁtgao%essScﬁtﬁitr@I it aawmdhhnmsmﬂmamﬁdr a

rea to record data replacing defectiv
colfogondpg BURAFIAGINEH i e as e by o AUBd (e & rpcording
ant/ff eprauciag abp@*aﬂud lang whichiSeset dahiowad AeN- cailnplb&hl tmbe oiser
cor rea ef ect

redap Ry e o RE3rhe MY oftiol i, PP BrotefiFnfies rlncibn o
conﬁnag@mmmehﬁommtxmtdmcﬂlm meéium; dndal | zi ng an

o S e R O it B0ty R
regzadingp e furretmn teicagnizabte ysthagomplwnt aed ntzraccnrmhanhf ormati on

re(,ro?@ﬁél%:@?odugm g Eeé*ﬂ'%@@ E él%?argg Wﬁgg% :%rrﬁcjﬂ%n

Ing me ect nanagenent and
reqdirdjog m&dlagsﬁﬁﬁtallmrln@hﬁghzeéccess control data
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i nformati on recor access contr ol
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record repr oduci n aratus and whi ch
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5, The recording/reproducing apparatus of claim 4, wherein the control unit
sets the formatability information as "formatable” and the recordability/reproducibility

information as "recordable”,

6. The recording/reproducing apparatus of claim 5, wherein the control unit
controls the writing/reading unit to fill an area remaining unrecorded in the access control

area with a predetermined value after the access control data is recorded.

7. A recording/reproducing method comprising:

recording access control data in an access control area of an information
recording medium when the information recording medium is initialized or reinitialized,

wherein the access control data includes common information set {o allow the
non-compliant type of recording/reproducing apparatus that cannot recognize a
predetermined function, which is recognizable by the compliant type of
recording/reproducing apparatus and is adapted to the information recording medium, to

control access to the information recording medium.
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if it is determned that the information recording
medi um can be reinitialized, updating the
initialization information with reinitialization
information in the defect nmanagenent area, and
clearing the access control area and recordi ng access
control data in the access control area. 17. The
nmet hod of claim 16, wherein the common infornmation
regarding the recognizable function conprises an ID
of the predetermned function which is recognized b
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def ect managenent. 21. The nethod of claim 20, further
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recording initialization information for defect management and disc management
in a defect management area arranged on the information recording medium to manage
a defect occurring in a data area arranged on the information recording medium; and

recording access control data in an access control area arranged on the
information recording medium, the access control data having common information set
to allow any non-compliant type of recording/reproducing apparatus that cannot
recognize the predetermined function adapted to the information recording medium to
control access to the information recording medium and which identifies the
predetermined function to compliant types of recording and/or reproducing apparatuses

which recognize the predetermined function.
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start address and an end address of the user data area
as the assignnent information regarding the user data
area. 53 22, A recording/reproduci ng apparatus which
transfers data with respect to an information
recordi ng nmedium the apparatus conprising: a
witing/reading unit witing data to or readi ng data
fromthe information recording nmedi um having an

az %gz.s Cm% ﬂh@iho%&%@aftﬁﬂﬁt u@lé?m G ?Qﬁ&oﬁ@ffbﬁnﬁtioﬁ?%g&rding the
, ang an stare 1 Nnror 1 on ea. | ncl uain )
recREIe R BITOTBSREA I S0P RSBt Fegonized
by ﬁfé&:oﬁfpliﬁ#ﬂgﬁ@tsiox émbagi?w@gd/dre@?bqiﬁ;ﬁgl dpb%raﬁfASéQDand 'ﬁ notA
correspondi n , Cc contal ni ng .t he { -
e PR BB P AP B AEF SR BT e EGPP RARIayLS. ormatabiy
inf@rmatient egaidirgcthé nfornaten reecralingi rediurhyrecordability/repridutipility
orob G REI SR BAT S P or PRRR TR Rt &F

comigiogticahs tigpreddpr oduci ng  apparat us that cannot recogni ze
the predeterm ned function adapted to the infornmation
recording mediumto control access to the informtion
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16. A method of reinitializing an information recording medium, the method
comprising:

determining whether the information recording medium can be reinitialized using
initialization information recorded in a defect management area arranged on the
information recording medium for defect management and disc management and using
access control data recorded in an access control area arranged on the information
recording medium, the access control data having common information for a
corresponding predetermined function recognized by a compliant type of recording
and/or reproducing apparatus and which is set to allow a non-compliant type of
recording/reproducing apparatus that cannot recognize a predetermined function
adapted to the information recording medium to control access to the information

recording medium; and
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changes state information indicating that the ACD

bl ock has valid ACD and a defect- while-reproduction
into state information indicating that the ACD bl ock
is a defective block when the information recording
mediumis reinitialized. 26. The recordi ng/reproducing
apparatus of claim22, wherein the control unit
controls the witing/reading unit to wite one of
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20. The method of claim 16, wherein the reinitialization information
comprises:

a disc definition structure (DDS) including assignment information regarding a
spare area, which is assigned in the data area to record data replacing defective data
occurring in the data area, and assignment information regarding a user data area in
which user data is recorded in the data area; and

a defect list (DFL) including initial information for defect management.

21. The method of claim 20, further comprising determining a size of the
spare area as the assignment information regarding the spare area and determining a
start address and an end address of the user data area as the assignment information

regarding the user data area.
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changing the state information regarding the ACD bl ock
when the information recording nmediumis
reinitialized. 30. The recordi ng/reproduci ng nmet hod of
claim?29, wherein the changing of the state

i nformati on conprises changing state information
indicating that a correspondi ng ACD bl ock has valid
ACD into state information indicating that the ACD
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24, The recording/reproducing apparatus of claim 22, wherein the control unit
does not change state information indicating that the ACD block is a defective block and
state information indicating that the ACD block is available for recording of ACD when

the information recording medium is reinitialized.

25. The recording/reproducing apparatus of claim 22, wherein the control unit
changes state information indicating that the ACD block has valid ACD and a defect-
while-reproduction into state information indicating that the ACD block is a defective

block when the information recording medium is reinitialized.

26. The recording/reproducing apparatus of claim 22, wherein the control unit
controls the writing/reading unit to write one of “00h” and “FFh” as an ID of the ACD to
indicate validity of the ACD block included in the access control area when the

information recording medium is reinitialized.
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fromthe ACD bl ock based on a result of the

determ nati on, when an error occurs while the state

i nformati on regarding the ACD bl ock is reproduced. 36.
A recording/ reproduci ng apparatus which transfers data
with respect to an information recording nmedium the
apparatus conprising: a witing/reading unit witing
data to or reading data fromthe infornation
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recording medium is reinitialized.

30. The recording/reproducing method of claim 29, wherein the changing of
the state information comprises changing state information indicating that a
corresponding ACD block has valid ACD into state information indicating that the ACD
block has invalid ACD and is available for recording of ACD.

31. The recording/reproducing method of claim 29, wherein the changing of
the state information comprises maintaining state information indicating that the ACD
block is defective block and state informaticn indicating that the ACD block is available
for recording of ACD.
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set to allow a non-conpliant type of

recor di ng/ reproduci ng apparatus that cannot recognize
the predeterm ned function adapted to the information
recording nmediumto control access to the information
recording medium and a control unit controlling the
witing/reading unit to wite at |east a default ACD
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36. A recording/reproducing apparatus which transfers data with respect to an
information recording medium, the apparatus comprising:

a writing/reading unit writing data to or reading data from the information
recording medium having an access control area comprising access control data (ACD),
the ACD having common information for a corresponding predetermined function
recognized by a compliant type of recording and/or reproducing apparatus and which is
set to allow a non compliant type of recording/reproducing apparatus that cannot
recognize the predetermined function adapted to the information recording medium to
control access to the information recording medium; and

a contro! unit controlling the writing/reading unit fo write a default ACD in the
access control area when the information recording medium is initialized or reinitialized,
the default ACD comprising common information set to permit writing/reading with
respect to sub-areas defined on the information recording medium and predetermined

specific information.
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40. The recordi ng/ reproduci ng appar.atus of claim 39,
wherein the control unit controls the witing/reading
unit to change or erase the data in the ACD bl ock
regarding a recognizable function or to add a new
ACI D bl ock regarding a new recogni zable function
according to a user's request and to update state
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39. A recording/reproducing apparatus which transfers data with respect to an
information recording medium, the apparatus comprising:

a writing/reading unit writing data to or reading data from the information
recording medium having an access control area in which access control data (ACD) is
recorded, the ACD having common information for a corresponding predetermined
function recognized by a compliant type of recording and/or reproducing apparatus and
which is set to allow a non compliant type of recording/reproducing apparatus that
cannot recognize the predetermined function adapted to the information recording

medium to control access to the information recording medium; and
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apparatus that cannot recognize the predeterm ned
function adapted to the information recording nmedi um
to control access to the infornmation recordi ng medi um
and the default ACD conprises common information set
to permit witing/reading with respect to sub-areas
defined on the information recordi ng nedium and
predet erm ned specific information. 44. The
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42, The recording/reproducing apparatus of claim 39, wherein the control unit
controls the writing/reading unit to write one of “00h” and "FFh” in the ACD block
regarding the unrecognizable function to indicate that the ACD block regarding the
unrecognizable function does not have valid data and to change state information
regarding the ACD block regarding the unrecognizable function to indicate that the ACD

block regarding the unrecagnizable function is available.

43, A recording/reproducing methed comprising:
recording default access control data (ACD) in an access control area when an
information recarding medium is initialized or reinitialized,

wherein:

58



information recording mediumis reinitialized; and 59
recording a value indicating "avail able" in an ACD

bl ock, regarding a function unrecognizable by the
recordi ng/ reproduci ng apparatus, in the access contro
area, when the information recording nmediumis
reinitialized, wherein the access control area is
provided in the information recording nedium to
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wherein:
the access control area is provided in the information recording medium
to record ACD therein, the ACD having common information for a corresponding
predetermined function recognized by a compliant type of recording and/or reproducing
apparatus and which is set to allow a non-compliant type of recording/reproducing
apparatus that cannot recognize a predetermined function adapted to the information
recording medium to control access o the information recording medium, and
the default ACD comprises common information set to permit
writing/reading with respect to sub-areas defined on the information recording medium

and predetermined specific information.

46. A recording/reproducing method comprising:
changing data in an access control data (ACD) block, regarding a function
recognizable by a recording/reproducing apparatus, in an access control area when an

information recording medium is reinitialized; and

59



function to indicate that the ACD bl ock regardi ng the
unrecogni zabl e functi on does not have valid data; and
changi ng state informati on regardi ng the ACD bl ock
regardi ng the unrecogni zable function to indicate
that the ACI D bl ock regarding the unrecogni zabl e
function is available. 60 50. The information
recordi ng mediumof claim1, further conprising an ACD
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48. The recording/reproducing method of claim 47, wherein the ACD block
regarding the new recognizable function comprises a default ACD that has common
information set to permit writing/reading with respect to sub-areas defined on the

information recording medium and predetermined specific information.

49, The recording/reproducing method of claim 46, wherein the recording
cComprises:

recording one of “00h” and “FFh” in the ACD block regarding the unrecognizable
function to indicate that the ACD block regarding the unrecognizable function does not
have valid data; and

changing state information regarding the ACD block regarding the
unrecognizable function to indicate that the ACD block regarding the unrecognizable

function is available.
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the nethod of claim?7 inplenmented by a conputer. 56. A
conput er readabl e nmedi um encoded with instructions for
i mpl enenting the nethod of claim1l inplenented by a
conmputer. 57. A conputer readabl e nedi um encoded wth
instructions for inplementing the nethod of claim16

i npl emented by a conputer. 58. A conputer readable
medi um encoded with instructions for inplenenting the
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51. The information recording medium of claim 1, wherein the ACD further

comprises specific information in addition to the common information.

52. The information recording medium of claim 51, wherein the specific
information comprises recording specific information including recording date of the
correspanding ACD and/or identification of the apparatus which recorded the

corresponding ACD.

53. The information recording medium of claim 1, further comprises a write
once recording layer on which data is writable but cannot be erased, wherein the access

control area is on the write once recording layer.
54. The information recording medium of claim 1, further comprises a
rewriteable recording layer on which data is writable and can be erased, wherein the

access control area is on the rewriteable recording layer.

55. A computer readable medium encoded with instructions for implementing

the method of claim 7 implemented by a computer.

586. A computer readable medium encoded with instructions for implementing

the method of claim 11 implemented by a computer.

57. A computer readable medium encoded with instructions for implementing

the method of claim 16 implemented by a computer.

58. A computer readable medium encoded with instructions for implementing

the method of claim 29 implemented by a computer.
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59. A computer readable medium encoded with instructions for implementing

the method of claim 43 implemented by a computer.

60. A computer readable medium encoded with instructions for implementing

the method of claim 45 implemented by a computer.

61. A computer readable medium encoded with instructions for implementing

the method of claim 46 implemented by a computer.
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