TITLE OF THE INVENTION OPTICAL RECORDING MEDIUM,
RECORDING/REPRODUCING APPARATUS AND METHOD,
INITIALIZATION METHOD, AND RE INITIALIZATION METHOD
CROSS-REFERENCE TO RELATED APPLICATIONS [0001] This
application claims the benefit of Korean Patent Application No. 10-2004-
0033182, filed on May 11 , 2004 in the Korean Intellectual Property Office,
Korean Patent Application No. 10-2004-0042921, filed on June 11, 2004 in
thid k65 Hﬁt@fl\é@ﬂﬂpﬁroperty Office, and Korean Patent Application No.
10-2004-0044514, filed on June 16, 2004 in the Korean Intellectual Prope’i@/

OffBeIGAL BRCRERNG MEHM BRENBINGRERRIPHE NGAEPARAIRA
refere i j
e EACKARLR S B A BTN et e

information recording medium, a recording/reproducing apparatus and
nieticstE-B FritNeAUR Riddbe AR 'd¢AH¥NEzation method, by which a

disc is initialized to secure recording/re%roduction compatibility. Description

ofaPRI RENigeaplisetionsimhine kaneitakfereaphaieal Anelinatior Neling eifittal
di i t d optical di h to be f tl dated in light of

O RSV SRS R T S SRR Kooy,
Héte%t'ﬁ@ﬁ@gt%rﬁﬁ‘ofqr £ Zf‘-%&@eﬂ%?@ﬁ dﬁgh%t‘?ﬂ %?X@Hﬂ?g%@gﬁ‘““g-

F
Generally, a new standard is obtaine adding new functions to an old
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on June 16, 2004 in the Korean Intellectual Property Office, the disclosures of which

are incorporated herein in their entireties by reference.

BACKGROUND OF THE INVENTION

Field of the Invention
[0002] The presentinvention 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 to



operate in an old standard drive system 11, whereas a new standard disc 14
is designed to operate in a new standard drive system 13. [0004] The old
standard and the new standard may or may not provide
recording/reproducing compatibility. If the recording/reproducing compatibility
is assured, the old standard disc 12 and the new standard disc 14 can be
recorded/reproduced in both of the old and new standard drive systems 11
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standard drive system 11, the old standard drive system 11 should properly
opesgieitseppansinta naewlyraiddedtifiersykams 18.the new standard.
Therefore, the standard should be designed by considering the necessity of
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define rules that allow a drive system to perform functions recognized by a

Critensjanstatl angloaneatibiatyall auhthe endme) s pred syisteronipdienfera new
functions not recognized by the current standard. In a case where a future
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standard drive system stores on a disc information regarding operations that
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current standard drive sg{stem can read the information from the djsc

atAptaE 1B th ¥ AN T IERIANSAL SR BB RSO P BIERG T R ction.
5%%9@14’%5,%9 %%%‘é%ﬁﬁﬁ%%gs%&ma%ﬂ% Fo&p%%i}i&!i %]8 A Péé&ﬁ%&fbab'e

ious types o systems to use a disc ada to a function that is not
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performed on an empty disc to initially use the empty disc. Reinitialization is
aqegesshyedasmethgma noseskidise tpdaiiigltaerth@msedudisc again.

[0005] In view of this need, it is necessary to define rules that allow a drive system to
perform functions recognized by a current standard and rules that allow the same drive
system to perform new functions not recognized by the current standard. In a case
where a future standard is made by adding a new function to a current standard, if a
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. Initialization 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.



2 SUMMARY OF THE INVENTION [0007] Aspects of the present invention
provide an optical recording medium, a recording/reproducing apparatus and
method, an initialization method, and a reinitialization method, which
increase compatibility between discs and drive systems of different
standards. [0008] According to an aspect of the present invention, there is
provided an information recording medium including an access control area
irblMYARY defsS B ANYENTEENS recorded, the access control data having
common information set to allow a recording/reproducing apparatus that
cENO31 Rsnsgisi b thepregent invendid Tormtidhardealineldaertiiedritedivaticn
recording medium to control access to the information recording medium,
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an aspect of the present invention,t ormatabllity iInformation and the
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"recordable”, respectively. 3
recording/reproducing apparatus that cannot recognize a predetermined function
adapted to the information recording medium to control access to the information
recording medium, wherein access control data regarding a function recognizable by

the recording/reproducing apparatus is recorded in the access control area when the

information recording medium is initialized or reinitialized.

[0009] According to an aspect of the present invention, common information of the
access control data regarding the recognizable function includes an ID 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.



[0011] According to an aspect of the present invention, after the access
control data is recorded, an area remaining unrecorded in the access control
area is filled with a predetermined value. [0012] 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
afRASy AekirghdataisdgsRidethdbrasnesritl! akdaifhRYIG 6aMBNaRa is
information set to allow the recording/reproducing apparatus that cannot
reccgiizk an predeteaming dnilenctiza adap teddestbeninficrmsatillee eoitding
medium to control access to the information recording medium; and a control
upiedeiatraingshvENeewriting/reading unit to record the access control data
regarding a function recognizable by the recording/reproducing apparatus in
tliecactesssainyg @ aremerhepdhieifio prakeninieeasdingeraesprovitetniialized
or reinitialized. [0013] According to still another aspect of the present
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recording access control data regarding a function recognizable by a
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information recordingamedium is initialized or reinitialized to enable the
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access control data having com n set to allow any

e QUSIBGHR AHGHI - RRREAR Al IRAIBA L EE6RENY 2Re At PRRISHTINGEess

function adapted to the information recording medium to control access to

the tdonfomtigoieccsding metliimarkl a control unit controlling the writing/reading
unit to record the access control data regarding a function recognizable by the

recording/reproducing apparatus in the access control area when the information

recording medium is initialized or reinitialized.

[0013] According to still another aspect of the present invention, there is provided a
recording/reproducing method including recording access control data regarding a
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.



[0014] According to yet another aspect of the present invention, there is
provided a method of initializing an information recording medium, including
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

reQed 8 1L S FHNGLO N esRANZabR Ry are pRISHRGHEITRMIHBE: APRBIAIES 4N an
access control area arranged on the information recording medium, the
aceeissdao mihddlidedaah avengatam racsrdmip medtion Betudingli@veoaliyg initialization
recording/reproducing apparatus that cannot recognize a predetermined
fupfetioatiad spteefect thanrdemaatiard dee reRngoemetiunratdetenitiinaceaesto
the information recording medium.é?OlS] According to an aspect of the
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area in "which user data is recorded’in the data area; and a defect list (DFL)
ingeslivgdnitinbrbfrraagien Jedafashanagen@nt 1RRARH Assarding torirol
further aspect of the present invention, there is provided a method of
reiattiakhzing cammdbarinfatioativecetdnaj oneahy mecordinglirgrokdieiny eppgravk ether
the information recording medium can be reinitialized using initialization
irferneAtRAeIREe RIB detardeTed funclivagsisrded i de ineimpdanoirapiding
information recording medium for defect management and disc management
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on the information recording medium, the access control data having
C{Qﬂiﬁbﬁmmmmﬁnwpmmmmwent invention, the initialization information

includes 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.

[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



recording/reproducing apparatus that cannot recognize a predetermined
function 5 adapted to the information recording medium to control access to
the information recording medium; if it is determined that the information
recording medium can be reinitialized, updating the initialization information
with reinitialization information in the defect management area; and clearing
the access control area and recording access control data regarding a
fURRHAIY KB ERE MEARIRIRY e RSP LD RRrashNELaRRakRHES nibrigige cess
control area. [0017] According to an aspect of the present invention, the
reduibializpthediinfoifmdticste inthedelsan XD Sdmehtid g @ssiggn meditinin tarmtation
regarding a spare area, which is assigned in the data area to record data
répiRitatiged efeedieodagdrdiatianting imotivea i avitaresdni talidadiositferiaaiion in the
information regarding a user data area in which user data is recorded in the
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regardingdhe Spake,Aea 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 a_si)ect of the present inventjon,
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recoraing medium INng an access control area, In access control

dataidhe iscrasaraed tansk s PRl iRINAlOBAERmGIRHatRa

information regarding one of defectiveness and recordability of an ACD
area, and assignment information regarding a user data area in which user data is

recorded in the data area; and a DFL including initial information for defect

management.

[0018] According to an aspect of the present invention, the method further includes
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.

[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 containing the ACD is recorded, the ACD having common information set to allow

the recording/reproducing apparatus that cannot recognize a predetermined function



block containing the ACD is recorded, the ACD having common information
set to allow the recording/reproducing apparatus that cannot recognize a
predetermined function 6 adapted to the information recording medium to
control access to the information recording medium; and a control unit
controlling the writing/reading unit to change the state information regarding
the ACD block when the information recording medium is reinitialized. [0020]
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state information indicating that ACD block has valid ACD into state

intaorditp méddicating athattthieuACIonathkgrtas wiltialteadiby and is ehzsaideiile
for recording of ACD when the information recording medium is reinitialized.
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not change state information indicating that the ACD block is a defective
blskWia¥¢State information indicating that the ACD block is available for
recording of ACD when the information recording medium is reinitialized.
[20020] Aecordimgtocrarsesotet e thresere semniiove tittoenrtine caohtizingei state
changes state information indicating that the ACD block has valid ACD and a
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is a defective block when the information recording medium is reinitialjized.
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the ACD to indicat e ACD block included in the access control

area when the information recording medium is reinitialized.
[0021] According to an aspect of the present invention, 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.

[0022] According to an aspect of the present invention, 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.

[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 ID of the ACD to indicate
validity of the ACD block included in the access control 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



[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 7 regarding the ACD block when the validity of the ACD
block indicated by the ID of the ACD is inconsistent with the state information
regarding the ACD block. [0025] According to an aspect of the present
invention, when an error occurs while the state information regarding the
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block based on the ID of the ACD. [0026] According to still another aspect of
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including writing data to or reading data from an information recording
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ACD state information area in which state information regarding one of
detastiverrssoanegeeentdabilymblackAAGEb ionte 6omtadamepitritACISrisines
recorded, the ACD having common information set to allow the

réce rdiitjirepliuiCinglegipzastdothbe €0t Adddgnize a predetermined
function adapted to the information recording medium to control access to
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regarding the ACD block when the information recording medium is
reauibializg chpf002ahPoedralingctodires antoth entaspectedding gaesierhiavention,
there is provided a recording/reproducing apparatus including a
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recording medium having an access control area in. which ACD is recorded,
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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 changing the state
information regarding the ACD block when the information recording medium is

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 control 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



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 8 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

SRasitfigieiERAdL A [ABIYEaRIEHeh oA AsRRELR st @ p&saNt invention,
the at least part of values set for the default ACD is provided by at least one
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present invention, there is provided a recording/reproducing apparatus
irRfid diededenmitind Aeeaiingiammeatinfing data to or reading data from an
information recording medium having an access control area in which ACD
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recording/reproducing apparatus that cannot recognize a predetermined
fuoctierdedd AAED o pheyidid vy atiasteut dirghest diththeocootiotolrédccess to
the information recording medium; and a control unit controlling the
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catwalisgéeprademtheppaiatnsatic ndingcovditigp readiogru st initiazdedaco or
reinitialized, the default ACD including common information set to permit
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recording medium and predetermined specific information. [0030] According
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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 at least
default ACD among ACD regarding functions recognizable by the
recording/reproducing apparatus in the access control area, when the information
recording 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 control 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



reading data from an information recording medium having an access control
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 9 recording medium; and a control unit
controlling the writing/reading unit to change data in an ACD block regarding
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value indicating "available" in an ACD block regarding a function
uhreca@iizahie fegdhinpes Gnaitgireptodiraing @ppanatsdiagieppdCibgblocks
in the access control area, when the information recording medium is
réippasaize @nfDGsL|deccdlrdingicating saysédeblet ihangeseblothvearidinathe
control unit controls the writing/reading unit to change or erase the data in
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ormation According to an aspect € present invention,
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"FFh" in the ACD block regarding the unrecognizable function to indicate that
threcAGRdal ejardéiaq g dbgnizapech@bivakiecording to a result of one of the

change, erasure, and addition.

[0032] According to an aspect of the present invention, the ACD block regarding the
new recognizable function includes 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.

[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 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 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



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 area when an information recording medium is initialized or
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recording medium to record ACD therein, the ACD having common
irdocesationt st hiteadt pvo thie d @corelinighrepiod wgiog i rgppadaims d hedora Aont
recognize a predetermined function adapted to the information recording
nibefieim tite dérirohdeg esmipthisfiiferinatishtectionding iersiiing/remadutiegein
the default ACD includes common information set to permit writing/reading
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Predetermine specic, Information, [0035] According,fo vet anothey aspect
of the présent invention, there 1s provided a“recording/reproducing metho
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ACD regarding functions recognizable by a recording/reproducing apparatus

WaenseressingifeRmiusi ntoARRRRIESHIH IFeS A ERIMaliZRSnARed specific
information recording medium, wherein the access control area is provided in
thefomfatiomation recording medium to record ACD therein, the ACD having
common information set to allow the recording/reproducing apparatus that
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recording medium to control access to the information recording medium,

ardondnegapibeu detpubitiAdahonelungescoadm@ dinan access control area at least
default ACD among ACD regarding functions recognizable by a recording/reproducing
apparatus when recording/reproducing apparatus initializes or reinitializes an
information recording medium, wherein the access control area is provided in the
information recording medium to record ACD therein, 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 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 block, regarding a function unrecognizable by the



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

s daindiRfirasoanshinsslingsaivaldadedisaingol anailabie: iR AaRigHoCK,
regarding a function unrecognizable by the 77 recording/reproducing
apgeardingsmediine Boeatiniantraharea tveherdsednioomnatos yestteting the
medium is reinitialized, wherein the access control area is provided in the
irffdermation et gedidiimresreoed AeBiththeh BHaiCrriavier)
common information set to allow the recording/reproducing apparatus that
CHIBAEREGR RO W HRRI EREP AR EPRUPRA N éﬂﬁﬂ@ﬂ%‘ﬂ‘\éﬁ?ﬁ&ﬁﬁ%ﬁ%ﬂze a
record{'n%wmeéj#'umtto c%{urtolda}c ess fto thte informgltion recor inﬁ n}eﬁiium.
(OO RO AP P I S VRRTAG RS SFARANAVETIOR WilioE L&FsHh
inPad iitq}omgt%gsrgg’m%lﬁnrﬁpllows and, in part, will be obvious from the

description, or may be learned by practice of the invention. BRIEF
DESCRIPTION OF THE DRAWINGS %0038 The above and other features
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eference to the accompanying drawings in which: FIG. 1 is a diagram

explaiing s9masikilByiheesidiscs and drive systems  of different
standards in the conventional technology;

BRIEF DESCRIPTION OF THE DRAWINGS
[0038] The above and other features and/or advantages of the present invention will
become more apparent and more readily appreciated by describing in detail

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 illustrates a structure of an optical recording medium according to 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;



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 illustrates a structure of an optical
recording medium according to 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; 12 FIG. 5 illustrates a detailed structure of an

access FREGAPAdLEMAHRAWRIAIRGS & kibest dusbaira RCRAMMA OF

access control data (ACD) recorded in the ACA by aversion 1.0 drive system
sht®va;in FIG. 2 during initialization or reinitialization; FIG. 7 illustrates an
example of ACD recorded in the ACA by a version 1.1 drive system shown in
FIG. 2 dufingilhisizaizatorexrmeiaiancese sorrd datil(AtRlaecardekinisi Ao
ACD recorded in the ACA by a version 1.2 drive system shown in FIG. 2

dBYiAY SR QN LHERMEILESHE A& Bt AACbIBEN #iZgH of a

recordgyiepipducing apparalye, pecgyming niializaion and reitializaen

accordingto an embodimen he present invention; owchar

of AR titAlZALO B BStirhASRALHAEHe ANGRARARANt of the present

invention; FIG. 11 is a flowchart of a reinitialization method according to an

embodimens afudhady arRbIAYBMAED recorded in the ACA by a version 1.2 drive
system shown in FIG. 2 during initialization or reinitialization;

FIG. 9 is a schematic block diagram of a recording/reproducing apparatus
performing initialization and reinitialization according to an embodiment of the present
invention;

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 illustrate examples of ACD 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
present 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



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 illustrate examples of ACD 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 present invention; FIGS. 15A and 15B illustrate

exabRiek HitheHeRRCHR and RiNGN R R HHTMBERRIRIPELIE!Y,

after the reinitialization of the disc to explain an update of the 13 ACD state
indasaatioventtoen the disc is reinitialized according to an aspect of the
present invention; FIG. 16 is a flowchart of a reinitialization method according
to anotHdE. dmisadinveesfaterpritaizaiienensiond RrcRrdindiigsnateer a
structure of a default ACD according to an aspect of the present invention;

FREedment philemseeettan sitRlization method for a rewritable recording

mediu carding to an embodiment of the sent invention; FIG. 19 js a
Hpelzlct i e g vt she o R
aPpé%rgjpig\}&%hembodiment of the present invention; FIG. 20 illustrates a
str

ucture of a write-once recording medium according to an embodiment of
the presaat inveRtiRchiR o2 dinaidlRardariai Rintidinatior reshesyfor a

write-once recording

medium according to an embodiment of the present invention;

FIG 19 is a flowchart of a reinitialization method for a rewritable recording
medium according to an embodiment of the present invention;

FIG. 20 illustrates a structure of a write-once recording medium according to an
embodiment of the present invention;

FIG 21 is a flowchart of an initialization method for a write-once recording
medium according to an embodiment of the present invention; and

FIG 22 is a flowchart of a reinitialization method for a rewritable recording

medium according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0039] Reference will now be made in detail 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 to the

figures.

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

systems of different standards in initialization or reinitialization according to an aspect
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medium according to an embodiment of the present invention; and FIG. 22 is
a flowchart of a reinitialization method for a rewritable recording medium
according to an embodiment of the present invention. DETAILED
DESCRIPTION OF THE EMBODIMENTS [0039] Reference will now be
made in detail to the embodiments of the present invention, examples of
which are illustrated in the accompanying drawings, wherein like reference

NgMie aledeientr ihenlikeelempnis risorighastad RrISTbe MmeRie e

described below in order to explain aspects of the present invention by
reéennidigd onthitufigdapsed @4 O ielGn 2 is refdiagranadarvexgptainiogandrapatibility
between a disc and drive systems of different standards in initialization or
réqsividinglRprodecioeingaetts inprseetip o e eerriesa® Invefatien Ireg@rring to
FIG. 2, a standard defined for a rewritable recording medium adapted to a
fRERIBh hoigrf\é?é&f%”fc?és AVERaR i@%%ﬁ’@@@g@fﬁ&ﬁ@ﬁr%ﬂ%ﬂ@"“o” B

apdp%ﬁratus |m men in e version 1. 0 i refgrred todﬁ 731 ver ion 1.0 drive

‘irf'oﬂnu'sdée andé‘?aac‘a’ﬁ{ﬁ'ﬂ‘ed y adding A NEWRINCHEN B to the

VeIt ABIEEFRD IRAR RYATFIPR ibrRB%EerOLAing/ Fepéﬂ%'gyé%m 22,

apparatus implementing the version 1.1 is referred to as a version 1.1 drive

systeRe? dpdAtlthriaupsinatnstandaddimpiaierdupyirAding ddewsfemetiog C to

the version 1.1 is referred to as aversion 1.2, and a recording/reproducing
amgberratle Bmpleangotin@thed wetsiodidgZ eproeierirgchppaatasvensmnehtidgltee
system 23. Adisc D is a rewritable recording medium for the versions 1.0,
1VErsiert 1122s [eBAEP Thasveysision 102dHive sysirsmd] dadipoPriscotpiziakiee

functions B and C. The _
recording medium for the versions 1.0, 1.1, and 1.2.

[0041] The version 1.0 drive system 21 cannot recognize the functions Band C. The
version 1.1 drive system 22 cannot recognize the function C. However, the version
1.2 drive system 23 can recognize both of the functions B and C. In this situation,
when the disc D is empty and is initialized by the version 1.0 drive system 21, the
version 1.0 drive system 21 needs to initialize the empty disc D such that the initialized
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 system 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.



version 1.1 drive system 22 cannot recognize the function C. However, the
version 1.2 drive system 23 can recognize both of the functions B and C. In
this situation, when the disc D is empty and is initialized by the version 1.0
drive system 21, the version 1.0 drive system 21 needs to initialize the empty
disc D such that the initialized 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
di8e42]is R KIAlzeR, RIS, versiaih Leksidh ve Sy iy snthigable
version 1.1 drive system 22 needs to initialize the empty disc D such that the
intitézet «liger db oanf bies rédagsyize ch hyfoothtioh theat\varsiendctydiive bgystem
21 and the version 1.2 drive system 23. Similarly, when the disc D is empty
anersionmitalhecdrivy Iveiare reish e 2sgdve I5yastaaPd oftbeveesient \Eriivea
system 23 needs to initialize the empty disc D such that the initialized disc D

cﬂﬁ"b‘é '@%ﬁﬁ?z\éﬂnﬁf BRiRrigRiRaAaISIb A P Al R ArASSESIRa e area

rlves st m 22.15 [0042% rto initialize an empty disc by a
it ictoa Siels el b
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system must be used. In an aspect of the present invention, a disc is

infigliresbHEnecardedas e aNageRant ACAdRMAhBRGADAGEBISIRRYEQhat
area (ACA), which are provided in a lead-in area of the disc, so that the

inthiaintéz 2is disanatbereppopiizeelybysdifter ¢ diéesenin gendioand ¥ ehsyisiem. In
other words, initialization information is recorded in the DMA and the ACA
dexfteyririisgiz atidreditiabzalinn giaimatieRe initialized disc can be appropriately
used by the different versions of the drive system based on the initialization
irtm4sptersrPg4S FRRE Minghtd & iisc D iwharithel disthDvsrsivtialiaee aysilsem
version 1.0 drive system

21, since the function A can be recognized by all of the version 1.0 drive system 21, the

version 1.1 drive system 22, and the version 1.2 drive system 23, information regarding

the function A can be changed by the version 1.1 drive system 22 and the version 1.2

drive system 23 according to a user’s or drive manufacture’s intention.

[0044] When the disc D is initialized by the version 1.1 drive system 22, since the
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



21, since the function A can be recognized by all of the version 1.0 drive
system 21, the version 1.1 drive system 22, and the version 1.2 drive system
23, information regarding the function A can be changed by the version 1.1
drive system 22 and the version 1.2 drive system 23 according to a user's or
drive manufacture's intention. [0044] When the disc D is initialized by the
version 1.1 drive system 22, since the version 1.0 drive system 21 cannot
regRgi7 e teotHREEAMBs NG GHIRBRE ISAIHOY LRBRALIO IR VE 3] dRe \araiRn
1 .0 drive system 21 needs to perform with respect to the function B is
relooraegiom tHed AGE Agsteor dingetal dorpdef@mseiie rasptvatonas foretdenvinien the
version 1.0 was made. As a result, when the disc D adapted to the function B
igeksadrainrite Arsaasreioiol DefrRecapiigne e, the vadiome tadee Bpdem
21 can appropriately operate, thereby providing convenience in using the

dideen pgas] WhaRRde DAS mifiatbat ) PredraSdHardinEs Rl

28, since e verslon 1.0 diive system 24 and lne version L4, dlve sy 22
cannot recognize the 16 functon C, Infofmation prescribing operations tha
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perform with respect to the function C is recorded in the access control area

agpersti thtadhedrelBonigSsv B Heat nasng edeaisken thessisinma.0 was
made. As a result, when the disc D adapted to the function C is loaded into

theforersiion dréscibieysysheativ2d toat the versoon 0. dirte\sgssystemn2adshe
version 1.0 drive system 21 and the version 1.1 drive system 22 can
appropni Aty espratdecthenensigniPdvigrridedrivéiidicascosing théheisten! In
addition, the information prescribing operations that the version 1.0 drive

sySHEMeAT H ¥EG SRS DURRSHASVBIRE HPOYRS TR fundtfon B raBERIBa HPe

Ag:dg‘p?g& %rﬂ%Qﬁ’utn%tt.Qr‘? éqlsqo%rded 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.

[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
allows 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 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 lead-out area 130. The lead-in area 110 includes a pre-recorded
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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. [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

reiritializ e Wit R oBMhiReE R AG Achidda’ ik leasitoaseranliieursed
disc. However, reinitialization is different from initialization in that whether

irdasptatiennecardedAn theauxdd st abods DaAtidliveRioTiod the-nesedieklisc
is determined first even if a reinitialization command is input by a user.

VarRaHarcan rsinisedieltHer irastindiscThralpiargettidined dfatedl tba Biess
control data &ACD% recorded in the ACA, which will be described in detail
|atét: 708479 iR RHREEASIRHGROBILaTSRe TR Y AAAEEBCt of the

present invention. Referring to FIG. 3, the disc 100 sequentially includes a
|8648] dresplet Gcarddatareadd110reantienetichroedarya 130dishe0e tuktirs area
110 includes a pre-recorded 17 area 111 in which predetermined data is
réeentied WithitR&liarstOPov e pHiRshFRSturEar exa@steatBa Argseedst AR B 1a
DMA #2 114 and a DMA #1 115. The pre-recorded area 11 can be used
offy TS PrdsaiREUFR ST 3?@&%‘1*%%59&@‘&‘%3‘“%5’%&%9 #5% 1884 the
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pre- recordJr area 111 stores information regardlng e disc 100
rggerded when the disc 100 is manufactured. For example, the pre-recorded
area 111 stores a disc ID such as a disc manufacturing number that

'd[‘BBﬁ'é']e'?h h?eglg?e%q% is provided to test recording power or the like for optimal

recording on the disc 100.

[0050] The ACA 113 is provided to record information prescribing operations of a drive
system for a new function to be added afterwards. Common information enabling a
drive system 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 to record user data. The spare area #0 121 and the
spare area #1 123 provide spare blocks replacing defective blocks occurring in the

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



However, it is understood that additional data can be included in the
pre-recorded area 111.[0049] The test area 112 is provided to test recording
power or the like for optimal recording on the disc 100. [0050] The ACA 113
is provided to record information prescribing operations of a drive system for
a new function to be added afterwards. Common information enabling a
drive system that cannot recognize a certain function to access the disc 100

ISelREarERRb IR Aedba3, WhithhwilbereesesRili iR Seian yatsielaranon
to FIG. 5. [0051] The DMA #1 115 and the DMA #2 114 are provided to

resdorglinformation 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

reEN $8dumlGtdid09eRlahbs AR AEeR the D g OSSR Headre 121,
the UDA 122, and spare area #1 123. The UDA 122 is provided to record

usefdiaig.1d RESSpane anea #0113 Inandethe drparinitea stiudiddpondie spate
blocks replacing defective blocks occurring in the UDA 122. Such spare
afedefeatdihl(bERIE@Qo theed2s didaTRRIeh disgMatzdgzatorinberi@tion. In
reinitialization of the disc 100. The lead-out area 130 includes DMA#3 131
afRfINDS P9 33 0fngydes-senra AeR fars araatianed] See kA siamand k1
115 shown. in FIG, 3. Refer_rin%ﬁo FIG. 4, the DMA #1 115 includes a disc
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the data area, and records information regarding the spare area and the UDA 122 in
the DDS 410. The DFL 420 contains information regarding a defect occurring in the
UDA 122. For example, the DFL 420 includes an address of a defective block

occurring in the UDA 122, an address of a spare block replacing the defective block,

and state information regarding the defect.

[0054] FIG. 5 illustrates a detailed structure of the ACA 113 shown in FIG. 3. Referring
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 common to all functions used in existing standards and new
standards. While not required in all aspects, the ACD constitutes a common
information table regarding each function. 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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reinitialization. When initializing or reinitializing a disc, a drive system
allocates a spare area to a data area, determines the UDA 122 in which user
data is recorded in the data area, and records information regarding the
spare area and the UDA 122 in the DDS 410. The DFL 420 contains
information regarding a defect occurring in the UDA 122. For example, the
DFL 420 includes an address of a defective block occurring in the UDA 122,

aBy3EdAT 05%I A Sf RSB IR RGN SRH Ha B R LIgRK e ARPINAIAVe system.

information regarding the defect. [0054] FIG. 5 illustrates a detailed structure
oAttie AayAilid Braboswpirtifid Gif SmRde thiagortly & Evd syheAoghiimciudes
ACD #1 510, ACD #2 520, and ACD #3 530. The ACA 113is an areain
wkiistiioearrespangdianationAfde ¢ao reeeadzen disc regardless of existing or
new standards is recorded. In other words, the ACA 113 stores a common
intossntas Aane:appbectindes tureidiOAdrivdicicsS WaediBdEsitbanation 512.
standards and new standards. While not required in all aspects, the ACD
cohstirtesoa iofrrmation frifo mekiden a6 Delhbd i) @ aeh [fisetitifyifedkCD)
example, the ACD #1 510 constitutes a common information table regarding
"RerBaEsRl ity iR 5 19ipdstsaedhardbprfiss rampSroratRiie dabléA
regardlng ‘function2”, and the ACD #3 530 constitutes a common
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recognize. [0055] The ACD #1 510 includes common information 511 and

spepiftzbifgraatonchiidy infenatonraonitaiosnmgticre bl dnabude seadrédble ofD
513 (i.e., an ID identifying ACD)
is only reproducible. The formatability information 514, the DMA
recordability/reproducibility information 515, the spare area recordability/reproducibility

information 516, and the UDA recordability/reproducibility information 517 constitute the

common information table.

[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 function.
In addition, even though the drive system does not know the ACD_ID 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 common information 521 and specific

information 522. The common information 512 includes an ACD_ID 523 and a
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formatability information 514 indicating whether the disc can be formatted,
DMA recordability/reproducibility information 515 indicating whether a DMA
is recordable or is only reproducible, spare area recordability/reproducibility
information 516 indicating whether a spare area is recordable or is only
reproducible, and UDA recordability/reproducibility information 517 indicating
whether a UDA is recordable or is only reproducible. The formatability

IrformRHaR G ERadal Goriarard akttaiaRiQriseHAlibhisiareiton 515, the
spare area recordability/reproducibility information 516, and the UDA
reecodiability fegpoddkicibylityfonfatimatab, Siarearesiitederdhbilitymapmoolncibility
information table. [0056] A drive system can determine based on the ACID ID
ST rotaitTePdbcapdCBPATe g da iy mmredvediiiniziaration&®an. In other
words, if the drive system knows the ACD_ID 513, the ACD #1 510 is

dpess)inet ascbriegiabeut @A ecOgnErabIgdtiRatbalizEAbE rviitealitae By #1
510 is determined as being about an unrecognizable function. In addition,
eveehtbidbgldrtre systecs ydténeduezsnatdentw doadriom illDsBAt8d thd- xivevill
system can perform at least minimum proper operations with respect to an
u

pelasgrredIETIRIEtRICD sEF DI RERIS ReMMeled in the common information
table. [0057] The ACD #2 520 also includes common information 521 and
S[aser Fitosniativatd2ah tzenpmmicnAcio ratided Hil enaAdess ap tRERHDN
523 and a 20 common information table containing formatability information
524, dukeRystasD RIaBIRWIrSITEE @iy infiehzrieoP 528 itardaare dReferring to
recordability/reproducibility information 526, and UDA
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12&%5"9‘?81{6 9&8&5#&%‘3"%%8& Bﬁirwnmg‘li\zé&HkM.ar}\fter finishing recording the
ACD #1 610 in the ACA 113, the version 1.0 drive system 21 fills a remaining
unrecorded area 620 with 00h. The unrecorded area 620 may also be filled with FFh
according to an aspect of the invention. The unrecorded area 620 is filled with 00h or
FFh to indicate that there is no more ACD in the ACA 113 and to enable the unrecorded

area 620 to be used afterwards.

[0060] The ACD #1 610 includes common information 611 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 common 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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each of the drive systems 21 through 23 under the conditions illustrated in
FIG. 2 will be described with reference to FIGs. 6 and 7 below. [0059] FIG. 6
illustrates an example of the ACD recorded in the ACA 113 by the version
1.0 drive system 21 shown in FIG. 2 during initialization or reinitialization.
Referring to FIG. 6, the version 1.0 drive system 21 knows only the function
A and thus records only ACD #1 610 regarding the function A in the ACA

1kiafFE A RISRIAG IRLAEN RO bR Eh 810 HYlietd\be/udeed ol wRISion

1.0 drive system 21 fills a remaining unrecorded area 620 with 00h. The
uftrecnadidity aredaaonbilyyatsoretibheterdéinté-Fracadabketing to an aspect of
the invention. The unrecorded area 620 is filled with 00h or FFh to indicate

thabdhE EHSNRMAGINRD R H3RAe 6r IR RELAEAERIR theArragosssd
area 620 to be used afterwards. [0060] The ACD #1 610 includes common

intasrridan H2hand speaiiciiiarmeatint 61 2an Haaagrizen tpfarsratearvdl
includes an ACD ID 613 as an ID of the ACD #1 610, in which "A" indicating
tryshenttidhtduabnes, theeE et sioH0 Lo dhaveb ayastdivy 20uierecerdié®, and
also includes a common information table containing formatability information
6TANUROIAPEWERILDRIt HRFFSLRIBARIE ARt AlRRNE Yeed Blrayaaiehe drive
recordability/reproducibility information 616, and UDA
r@c‘fﬁﬁ%ﬁ%ﬁ&ﬁﬂ@ﬁ?gdﬁfmblhty information 617, which are set to zero (0)
indicating "recordable". Sincethe 21 initialization or reinitialization is
pEI96ANEELE Ensimteaaniseampie efdbe AGIPdrenesedrimtiabifity Addpy the version

recordability information are set to "recordable”. [0061] Since the function A,

tHe SR AT AR TS Ll iaing (RENE PR P iRizalaRy Haifa ATA

107 the titialized ARG Ry<ran Bodesoomz e bRk O NReHiNGion B and
thus records ACD #1 710 regarding the function A and ACD #2 720 regarding the
function B in the ACA 113.  After finishing recording the ACD #1 710 and the ACD #1
720 in the ACA 113, the version 1.1 drive system 22 fills a remaining unrecorded area

730 with 00h 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 ID 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

formatability and recordability information are set to “recordable”.

22



systems 21 through 23, the ACD #1 610 can be changed by a user or a drive
manufacturer when the initialized disc D is loaded into and used in any of the
drive systems 21 through 23. [0062] FIG. 7 illustrates an example of the
ACD recorded in the ACA 113 by the version 1.1 drive system shown in FIG.
2 during initialization or reinitialization. Referring to FIG. 7, the version 1.1
drive system 22 knows the function A and the function B and thus records

ARbb#1TR QA\ETDRSAIDG iHeR He8 CHRMOAR Miatid 721 2 degBEMn B ImatigncEnN
B in the ACA 113. After finishing recording the ACD #1 710 and the ACD #1

7206 ndinend Gt ckih3tithey 2Ehstanids hrdACE SsTetaR 2 fillB af teen@@iiryg 720, in
unrecorded area 730 with 00h or FFh. [0063] The ACD #1 710 includes
cohiehoR iinfd patingcherfunciien Bfseeiictontfisrivession 7.1 2rivereystemaAzon
information 711 includes an ACD ID 713 as an ID of the ACD #1 710, in
WRRHIGS fRdicSFHBCtHECR.MEATH XSRS TR\ PN TQFRRRM e m 22
isr cord ed, an 0.in |nf mat on e contalnlng
O A T S BB R A B mation

79&0% RyAER R HRRHBHREREAGBIRILY IR IIANRI I e A0 Ry

recordablllty/reprodu0|b|||ty information 717, which are set to zero (0)

inpisatisGnreLoableareSiBcetherol (UlimiircHing eessinsbalization is performed
to enable a disc to be used, all of the formatability and recordability

RNEBRUAN 21 SERIRCIACHIRDIGE, 27 IARBAL ThE ACP B IRBIGIUsRS

n Information 721’'and specific information € common

IQERRIOR the hEIchides AR Nkl 423 BSAR be rREHRIAY 6P hive

which "B" indicating the function B known to the version 1.1 drive system 22
iSsystems 21 through 23, the ACD #1 710 can be changed by a user or a drive

manufacturer when the initialized disc D is loaded into and used in any of the drive
systems 21 through 23. The function B regarding which the ACD #2 720 has been
recorded in the ACA 113 cannot be recognized 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 721 included in the ACD #2 720.

[0066] FIG. 8 illustrates an example of the ACD recorded in the ACA 133 by the version
1.2 drive system 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 C 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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recorded, and also includes a common information table containing
formatability information 724, DMA recordability/reproducibility information
725, spare area recordability/reproducibility information 726, and UDA
recordability/reproducibility information 727, which are set to zero (0)
indicating "recordable". [0065] Since the function A, the content of which is
contained in the ACD #1 710 recorded in the ACA 113 of the initialized disc

Diooem e sarsgrizedonychlbed taeRuaneyataIssAl thesaligSintbanaton #ib.

710 can be changed by a user or a drive manufacturer when the initialized
ditte Ras hoadetbimtaiend 1o sedudeany ACaRIaVe asystédns B ACOuYMB23,in
The function B regarding which the ACD #2 720 has been recorded in the
AGxch 15’ tndiradind éneeitogiifiaetkbgwndoviBesiersiorDl chididv e yysiem 28, ip iacerded,
version 1.0 drive system 21 can operate to access the initialized disc D using
I RARRMRGHIRTHTRARBROLIREHRTIZEAIS ARSIARES IS igoBO e PRICBE 14,
illystrates an example of the ACD recor in the ACA 133 by the version
R R TR e ah P reimicalzation

ReIHRE 1Y/ EMBa el YRR G P VEn S SR e Cor SN IR BAREHRY A

the function B, and the ‘function C and thus records ACD #1 810 regarding

therdknginsAy Akl S84 wears iyt dngclienrEasrd Aflirde#Be830
regarding the function C in the ACA 113. Thereafter, the version 1.2 drive

syrstietiaa?igritlsraimtiatiamingisipeeoonede doamesbi@d40disitho 68 lnsad Féfihnf 23[0067]
The ACD #1 810 includes common information 811 and specific information
sfeemarplipornehieaarstaifinitdersatiomeladestiarek@tr® 813 as an ID of the
ACD #1 810, in which "A" indicating the function A known to the version 1.2
d[oos8Yy SRS #2 B20ardRMdes common information 821 and specific information 822.

The common information 821 includes an ACD_ID 823 as an ID of the ACD #2 820, in
which “B” indicating the function B known to the version 1.2 drive system 23 is
recorded, and also includes a common information table containing formatability
information 824, DMA recordability/reproducibility information 825, spare area
recordability/reproducibility information 826, and UDA recordability/reproducibility

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 recordability/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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and also includes a common information table containing formatability
information 814, DMA recordability/reproducibility information 815, spare
area recordability/reproducibility information 816, and UDA
recordability/reproducibility information 817, which are set to zero (0)
indicating "recordable". Sincethe initialization or reinitialization is performed
to enable a disc to be used, all of the formatability and recordability

INUTORERR R38R R0 RCRHE BB BPRREH Rechidih 8282 INctyges gpmmon

information 821 and specific information 822. The common information 821
inelteciesdam tAdCAT FDI 82.3f dee awitidDzet itiecAT Bk BeB20o gni2eth inhalBf ihdidaiing
the function B known to the version 1.2 drive system 23 is recorded, and also
irfielees &1chrmnabrRitbeisiibil t8 iccen tabhrngdd A abiity” addvmation
824, DMA recordability/reproducibility information 825, spare area

rEHABHEGT ERRB AU BRI R R SHRTRIGH 28969 iR i psed in any of the drive
dabili ibility .inf ion 827 ' 0
R S ot B D

n C ‘ .
e. mcludes common mformation

SRt ARSLSRARIKAR TP NRHAB 8326 L B AQBIMAL VBB PSS L sl desan
ACD ID 833 as an ID of the ACD #3830, in" which "C" indicating the function

G aaidi® thriNes et 2 diye Systen Lol 6 e dathiasd ddsDinsivgies a

common information table containing formatability information 834, DMA
recantabiiitiphreptioad @2 ibititiu dekd mbé AT B 32, 8A0areThedanction C regarding which
recordability/reproducibility information 836, and UDA

réee fdbifidy3rodraibesbiliegoidedrim tiroN B8 Swatietdre reeedni oY the
indicating "recordable". 24 [0070] Since the function A, the content of which is
c&ﬁrt%{ﬂ?e%%?rﬂh% HEPMA 818 hedErHRR In' YV ABYAIT FoMHdNRNRIFAN dsc

Ddrﬁlaensyps err%%qgannlé %get\%r%#(l)r? 1:1 t!i] %rglrévs%/stem 22 can operate to access the

initialized disc D using the common information 831 included in the ACD #3 830.

[0071] FIG. 9 is a schematic block diagram of a recording/reproducing apparatus
according to an embodiment of the present invention. Referring to FIG. 9, the
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 to 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 to the system controller 10. The
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systems 21 through 23, the ACD #1 810 can be changed by a user or a drive
manufacturer when the initialized disc D is loaded into and used in any of the
drive systems 21 through 23. The function B regarding which the ACD #2
820 has been recorded in the ACA 113 cannot be recognized 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 AP 64:829-1bhe fivnsting 5 resmEd ingddiah sberkdeisiBshas been

recorded in the ACA 113 cannot be recognized by the version 1.0 drive
systemad racelvibieiversierhbsl I R@ sTseDEPAtaddh eddaisiandatd), dlities a
system 21 and the version 1.1 drive system 22 can operate to access the
irfealiz éddaisgeDeiMsiA frentetip hosi it RFderaaibiiedB Rarelged i CABsaD #3

830._[00(%13] FIG. 9 is a schematic block diagram of a recording/reproducin
appAPaHECaLOAENS RS AhE Rk ianeBP AR 5B nEIHVBPRIAC RER: Fr?r@? to

PPy e, racordna/ieproducing gonaratys includes a witingpeading ut 2

. a ro
nd-a control uni he writing/reading unit 2 incltides a pickup and writes

datalR aRGEcqg AR QR difc LR BRbIRHY ARGELIE ARG Mpgdium

of the present invention. The control Unit 1 controlS the writing/reading unit 2

taghie sl treatkdaie oo the fksc 400 RrCsAIBYIdAeives a servo

predetermined file system. More patrticularly, the control unit 1 performs
cootrall ta izl iz &caun tBergyitesiiscoatal 160 teiaitiad ezeoacorsedlsdtscpitke damiveld
unit 1 includes a system controller 10, a host interface (I/F) 20, a digital signal
protesyain@SRYiBDyaitiddio frequency (RF) amplifier (AMP) 40, and a servo
50. [0072] During recording, the host I/F 20 receives a predetermined write
COOT3RNG ArQreprbnsiidramnd tiasidrnie teedescivedcosrimand fio thpssten

controller 10. The 25
The system controller 10 performs initialization needed for reproduction. The
writing/reading unit 2 radiates a laser beam on the disc 100 and outputs an optical
signal obtained from the laser beam reflected from the disc 100. The RF AMP 40
converts the optical signal received from the writing/reading unit 2 into an RF signal,
provides modulated data obtained from the RF signal to the DSP 30, and provides a
servo signal obtained from the RF signal to the servo 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 system controller 10 and servo controls 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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system controller 10 controls the DSP 30 and the servo 50 to execute the
write command received from the host I/F 20. The DSP 30 adds additional
data, such as a parity, to data received from the host I/F 20 to be written,
performs error correction coding (ECC) to generate an ECC block for error
correction, and modulates the ECC block in a predetermined mode. The RF
AMP 40 converts data output from the DSP 30 into an RF signal. The
WRBRE] R Y T2 el intethiodpifdt P ries digy RibraiBnRy HpRhedd from
the RF AMP 40 to the disc 100. The servo 50 receives a servo control
colnsmmatad ifr Gihd.thenay sie mgemisolber dbthaindiisieing eooittiolg dbpapitks)@n
included in the writing/reading unit 2. [0073] During reproduction, the host I/F
20 dishigesRiadming GRIAAHES fAorA MeIRGetBdinthendyepsod ustaRsiRaratas, as
performs initialization needed for reproduction. The writing/reading unit 2

r SRS AORRBPRFEAINT GRS BFRaTE) AFRIMPUPLRSE™ptical signal obtained
from the laser beam reflected from the disc 100. The RF AMP 40 converts
tHeogplical sxgmalawdeiiatidaiionibib adrithdgineadinglamitehitintizatioR Fairal,
provides modulated data obtained from the RF signal to the DSP 30, and
pPOVEs P R igh &l 6 REINSATPERAUHRORRPSIGHA 26HEIRSIRES0. The
DSP 30 demaodulates the modulated data and outputs data obtajned b
ps?fBPH{ma‘E%@%ﬂr‘?ﬁ%”HE‘N‘FS&8Ta‘€’£ljb%8‘?§?ﬁ\518%ﬁﬂ'ﬁ?ﬂfé?'Eﬁ’écéé?\fd FQy@él%s
thﬁ BEINO signal from the RF AMP 40 and the servo control command from
the system controller 10 and servo controls the pickup. The host I/F 20
transmits the data from the DSP 30 to the host 3. The system controller 10

rdBUHEH G A Ameneiheb AR it Tt o FRB PR GIRAHEN froh aberkeeidd
apd g)Pe”s”R! %E%%nsﬁ{vopﬁe?emﬁ%dﬁ?’étﬁg%rB‘p%rB%?gr'w“ﬂﬂ SRR G SR ARbEe
recorded with no defects on the disc :
empty is loaded into a drive system. In operation 1020, the system controller 10
included in the drive system receives an initialization command from the host 3 through
the host I/F 20. The system controller 10 assigns a spare area in a data area of the
disc 100 to determine a size of the spare area in operation 1030 and assigns a UDA for
recording user data in the data area to determine a start address and an end address

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.

27



26 [0074] According to aspects of the invention, the recording/reproducing
apparatus illustrated in FIG. 9 may be implemented as an individual
recording apparatus, an individual reproducing apparatus, as a single
recording and reproducing apparatus, as a stand alone apparatus, and/or as
part of a computer system. [0075] An exemplary initialization method and an
exemplary reinitialization method which are performed by a
re6078]Na/5pErRRIMCI De0aMRAIAHdMmaCRAEIEIA 6 anrmPe dimeytidhe wiesent
invention will be described with reference to FIGS. 10 and 11 below. [0076]
F4Gd 1@ iseevdl60vehaxond AC Dnidigdizitgna fometlvadrac candia getm giize thibotthienent
of the present invention. Referring to FIG. 10, in operation 1010, the disc 100
tisivis Systeptynignddereiihided idribe egdtararem o e difor 1020 arrsS pandiol
controller 10 included in the drive system receives an initialization command
frOfR PRI PO R8RS ITgHE the Hest RS D Be SRS SRttt Risr NS 2l fdfis®a
spare area in a data area of the disc 100 to determine a size of the spare
afeers] opepeartitinnl 080 .dhel sysigneatidiRAfOrcoeasdirgvitiepideading ting data
area to determine a start address and an end address of the UDA in

PRIl RETIUEY 1Pl aparsesRsderapbEEmaUER tBY A RbteTise Y witea

aszﬁl‘\%ed with a predetermined size by a drive manufacturer. [0077] In
oP SRR G822 8 BR EBAIGIIBY 10 controls the writing/reading unit 2

and the servo 50 to record a DDS, which includes information regarding the
al8Phidht Uf it figwghad b4 sidtinforieatioet ied) aeaed e o a8sagraorimest of
the UDA, and an initial DFL in a DMA included in a lead-in area of the disc

1596 Rl AYRH oAU A8ddidd i ARETBIMIALS BEtisad SeribRid AT

dgé%lrl] \L,JVSIte% Eg %58@8 ‘lan (()) aFclj%S\ieA's'ystem. Then, the system controller 10 included in

the drive system recognizes DMA information and information prescribing operations
that the drive system has to perform with respect to a function that the system
controller 10 knows and a function that the system controller 10 does not know (i.e.,
ACD) recorded on the disc 100. Next, in operation 1120, the system controller 10

receives a reinitialization command from the host 3 through the host I/F 20.

[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 operation 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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27 [0078] In operation 1060, the system controller 10 controls the
writing/reading unit 2 and the servo 50 to record ACD regarding a function
that can be recognized by the drive system in an ACA included in the lead-in
area of the disc 100. Access control information recorded in the ACA has
been described in detail with reference to FIG. 5. [0079] In operation 1070,
the system controller 10 controls the writing/reading unit 2 and the servo 50
tQdiNitRN 4N BRGRACIRA Y BaFEMadNiDehith A ar or dbghse HAmBAN
predetermined value such as 00h or FFh. [0080] FIG. 11 is a flowchart of a
reipétial zatitdd mathocbaccardiigrtatam ehimadDent atitd pitestOhineiiaton.
Referring to FIG. 11, in operation 1110, the disc 100 that has been used is
|dadesidbiity Anthimatig/sescheThsia bty repsednsieitint itena P inelgridindrsuthe
drive system reccl)q%nizes DMA information and information prescribing

opaititiiee fist 18- aril b {rmeairRAY ' yarRdrmaniti fespect to a function

that the system controller 10 knows and a function that the system controller
B R e B ) Ao R R S o

L3A0ndNE S¥SHPRCQHIANSE LmEeGE Ao 2-ErIRIB AN RA-FRYR BB, RG] the
host 3'through the host I/F 20. [0081] In operation 1130, the system controller

10 eamiERlsnt BRIV AHERSARAT IRShURItid® seaeiiBformaliondRrarded e 8y

and an ACA which are included in a lead-in area of the disc 100 and brings
thenntdemadidatelrhieds fgnatia¢icher disort@isnedtwedabib’oazay be tree wifdenation
protection flag, and the information recorded in the ACA may be information
réeradiony fexOfdABIN S Aerinatability, which is included in common
information of ACD. [0082] In operation 1140, the system controller 10
droess)inescwhieshestthednicgnatenoraadrifans duenRbhAntsithaenACANETCDItS

reinitialization. For example, if the write
does not permit formatting or writing, the system controller 10 determines that the disc
100 cannot be reinitialized and transmits an error message to the host 3 through the
host I/F 20 in operation 1190. However, if the write protection flag is not set to “1” and

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

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

[0084] 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
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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protection flag read from the DMA is "1 ", writing to the disc 100 is prohibited,
and thus 28 reinitialization cannot be performed such that an error message
is transmitted in operation 1190. The common information of the ACD
recorded in the ACA includes formatability information and
recordability/reproducibility information regarding sub- areas of the disc 100.
If the formatability information and the recordability/reproducibility
INtUEBRHABINIRNRLIBRTEVeiRTRALING Sistbm eirrdiRP 1 MMHNDI0ARY H44HE a
sub-areas of the disc 100, reinitialization cannot be performed such that an
etia ares sa e ididcansmitted imiaper aitto {140 Spake cosdimglpe thie s \sikem
controller 10 determines whether the disc 100 is recordable based on the
irfievignstio N DAt feenfding USRI A2 the de/er¢a0g piethineristafraddaion
flag is set to "1" or if the common information of the ACD does not permit
fH AR ARRIRNIRSR ST the LOSEIRREGRIANIEPD determines that the disc 100
cannot be reinitialized and transmits an error message to the host 3 through
tHe0#f]shtpe2aiom dpedatiersisiAD.coluvwéerct( iEdhiolsrite priieatendifipgni Atd
setto "1" and the common information of the ACD permits formatting and

wHigRighee Y steHsecdnthsiierd o derarenifiestiscrtififad Aonhesiee 100 and
starts reinitjalizing the disc 100.Og0084 Meanwhijle, when ACD r gardin
i ST s

rUFURSIEARP SR BETRUSHADE YA Ve Sydth i RS o
PSRRI aFales e A6 1E0adlng Hostans k- oAb Redsaanicec

e drive system has values permitting reinitialization, the values Of t

ARiBriRaBFdIRGEBNRCOMMIFARIE fWas ks Hay-Beihanard FHtoaiGtation

permitting reinitialization in response to the user's request for reinitialization
siscecthee mltes Nt &GR g gettiéag dtteaiscogniedieafion cifonsatan be
updated, and then it
recorded in the DMA is updated the since the disc 100 is a rewritable type. Although
not shown in FIG. 11, file system information recorded in a predetermined portion of the

UDA to manage data recorded in the UDA should be cleared.

[0087] In operation 1170, the system controller 10 controls the writing/reading unit 2 to
clear the ACA in the lead-in area 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 controller 10 controls the writing/reading unit 2
and the servo 50 to fill an unrecorded area remaining in the ACA in the lead-in area on
the disc 100 with a predetermined 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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may be determined to start reinitialization of the disc 100. 29 [0085] If
reinitialization is permitted, the system controller 10 assigns a spare area in a
data area of the disc 100 to determine a size of the spare area in operation
and assigns a UDA for recording user data in the data area to determine a
start address and an end address of the UDA in operation 1150. [0086] In
operation 1160, the system controller 10 controls the writing/reading unit 2 to

ciaasdne HalYioliely destintibe iaadd hal arpadie Bisaitg Aepdisantials the

writing/reading unit 2 and the servo 50 to record an initial DFL and a DDS
inoloichiagotin eu riret esmitizdidatitio ohatice, wien sizasdnines tasigyanding information
and UDA assignment information, in the DMA. Although it has been

deesoridaidlithat defealiveniss dhfriabdiods indberticd inrmaeaoriA afteerpetiig
cleared, actually, the initialization information recorded in the DMA is

URATE Ll SR CRRBt Rl IR fer KRABUH DS FRsa
Fl fil tem inf ' ded i termi tj fth
GO A8 ek LRk R DR SHGGI E eMe, D08] m

t0 manage n &gy, [ 7]1In

ORFSAHRI Y- iR S¥SIRI e UG AR LARIAIS AN BN/ tRadInhBRIbR AR

clear the ACAin the lead-in area on the disc 100 and controls the

WERa/EeRING RIS AvandiAbe 3e5yarl00 brREREIRE MidaEas/iNgA an

function that the drive system can recognize in the ACA in the lead-in area
O0AGDevttisicsif}es [(2083|AD byperadionctd@@ctive ay dteimgcoptsolletich0 comiO3
the writing/reading unit 2 and the servo 50 to fill an unrecorded area

rédnekrihgpieatiieeaadethintieel Asd hapsNeR_{Re fdistWiieh widhve system can
predetermined value such as 00h or FFh. Operation 1180 is performed to

iMBRAEA AP B AHRCTORERATE RS if IR hCIW et g nadgfe!n to a drive

system, the drive system detects a position of a valid ACD block based on ACD block
state information included in a DDS recorded in a DMA on the disc and reproduces the

valid ACD block.

[0090] If the ACD block state information indicating that an ACD block has valid ACD is
included in the DDS before reinitialization, the ACD block is fine. After the
reinitialization, since ACD recorded in 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 after the reinitialization, if the ACD block state

information is not changed, a drive system may have trouble due to incorrect
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unrecorded area to be used afterwards. 30 [0089] The following description
relates to a method of updating ACD block state information during
reinitialization of a disc when state information regarding recordability or
defectiveness of an ACD block in the ACA is managed. When state
information of each of ACD blocks included in the ACA for recording ACD is
recorded in a DDS and is managed, the ACD blocks can be efficiently

MABAAMHNIR B IrsMAOAIDIIOLICAtR SR ACH £RNiBE teatsishihan
ACD block, that an ACD block is defective or stores invalid ACD, that an
ACID hllock sttoeasfoabiatiAC o) aied théateaDDA\GH biomk AGDdsocklicl tACAT Aok
has a defect occurred during reproduction. An ACD block physically
rectrdedirPtHe pldr ASD SeACTRedBtofRemavsiTEHen W@ sgbterm.garPOh” or
rec Egnlze what function the ACD block is about. When a disc is loaded in to a

drive §9ﬁ?§ﬁi°@ﬂ3é‘%ﬁ?ﬁfe SWEMWS'Q pRsRivALS A VR PAED BHEOHASEd
CBASRHS ete NOTIAOR ltod n 200 eraedina DA Radhe

dISC andreproduces t e va C e

IndQrapaian RAEaEng sl a A4 5&95%lBé?M?éth%%b%l‘M%dan%&hﬁe

DDS before reinitialization, the ACD block is fine. After the reinitialization,

since ASH tircrtesldokbectids Hekiie e npeessary, the ACD block state
information needs to be changed to indicate that the ACD block has no valid

S d mation
o R R A AR T e
CRARIRHAUNLL DR L EIDHIBliZ alipn op-FFiNe ME%%%M&H@%@%IH& Q%D
block based on the ACD block state information. Accordingly, it is necessary
tontpoate suhudédin blomksssatee disc is changed to indicate that the ACD block

does not have valid ACD and can be used for recording other ACD.

[0092] FIG. 12 illustrates another example of a detailed structure of the DMA #1 115
shown in FIG. 3. Referring to FIG. 12, a DDS 410 is an area in which disc
management information is recorded. Spare area size information 411, UDA start and
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 length.

[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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information when a disc is reinitialized. In addition, since information included
in the ACD block is not valid any more after the reinitialization, if the ACD
block state information is not changed, a drive system may have trouble due
to incorrect 31 information obtained from the ACD block. Accordingly, in
addition to changing the ACD block state information included in the DDS,
the whole ACD block in the ACA or only an ACD_ID of the ACD block needs

) Re-OVandERINMHRSAGHR0 & B dtiBd Q8 d&E&ivEOWRNY ACRlY R@sBed in
When the ACD_ID has a value of "00" or "FF", current ACD of the ACD block

isan GtGAat dtisatdnidn 2 GUOIb btdeds camlideACEed Bits recbIrdiicgtethiest ABGDBCIS bioek
"OOh" or "FFh" is recorded in the ACD block when the ACD block is cleared,
thasAao ASbtihés Actertpibek dntedivrewhirAriie rauedcedrromube fByiefly,
during reinitialization, a valid ACD block in the ACA on the disc is overwritten
Wit aVal iR el Rpelckes valitth & responding ACD block state
information included in a DDS on the disc is changed to indicate that the ACD
b[66R4bis3s ntAtaveugaliGRC D daglacenityes ki eiforae opddin @icer @D
[0092] FIG. 12 illustrates another example of a detailed structure of the DMA
#eIBRliKoNie rRcies 1S retufaliefyacs errin oo e prsseRtinvREA ardd @8- Wit h
disc, management informatiogis recorded. ?gare area size information 411,

UBRAItH SRR T ADRRS LS MRS 42, A R aEaR iRPBRTNAEN
4&&&5‘9}@‘?85%%92&%?# Plas 4%90?;@?5%%Bdsg{ﬁkee@%gsri@&?%é%%‘Blb’Q&S

state information regarding recordability or defectiven of each of ACD

bloekd dnabishib (A desndesttly, Akt t2e8a1iBAARI G- 12, ACD block

state information is two bits in length. [0093] FIG. 13 illustrates examples of

Ak state, infoamatio included in.an ACR. an ACA includes five ACD
blocks: an ACD block #1 having valid ACD, an ACD block #2 having defective ACD; an
ACD block #3 having valid ACD, an ACD block #4 having none of data or one of “00”
and “FF” as a value of an ACD_ID, and an ACD block #5 having valid ACD and having
a defect occurred during reproduction (hereinafter, referred to as a defect-while-
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
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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, 32 bits "01" indicate that the ACD
block is detected as defective while ACD is recorded in an ACA or that the

Airhlaeh iamdisadith A6 ABIESbid Bk #dicaiambaidhne DlalAPhestk hbasvalid
ACD but is detected as defective while ACD is reproduced from the ACA.

Bilte ACID bhetik ateHiab dhuzta @Goobde dkHeesnvalichA Gizlif0@R4] FbEs 104 Adrough
15B are diagrams for explaining an update of ACD state information when a
drseaslediaiiafiztelogkdordinlg tjatteapipademdisetatiohthe K4 blagk #3rivhg ¥@id
illustrate examples of ACD blocks and ACD state information, respectively,
bef IR NLEEPPRHESIOD5 A and 15B illustrate examples of the ACD

blocks and the ACD state information, respectively, after the reinitialization.
[Q00H 1R bfefdiyiodksand e AbEfetatd e amalttalistadion nan GeC A iahadeBfive
ACD blocks: an ACD block #1 having valid ACD, an ACD block #2 having
dareehorIsehy. rainitiatzaliploRiesaAR VN A, i AtsD #ock #4 having
none of data or one of "00" and "FF" as a value of an ACID ID, and an ACD
b[0088} Rbiaviing walitbAGE, aitet trevisigitialidefect adty treeCOriok et uekon
(hereinafter, referred to as a defect-while- reproduction). The ACD_ID having
tiiieteslive repains FRe Fiaie friererae sfRbalpaiinmd U ot et laside tein vaHd
ACD block, ACD can be recorded in the ACD block afterwards since the
dAGPRRRESATY BIoeKSi 83V, Ma ofob B 67 FI 2y asfillfshaktad ACD block

WS&WS‘ goo%f[e% 1 (ljllen—geg}gdﬁc%c?np clzgl(;nkest# Fﬁa{[\per%l(g’hors FF” as a value of their

ACD_ID so that the ACD blocks can be used after the reinitialization. An unrecorded
block having no data before the reinitialization remains as it is even after the

reinitialization.

[0099] FIG. 15B illustrates state information regarding the ACD blocks #1 through 5
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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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 33 information to indicate that the ACD block

#b ko Ry lakles iRk Teerrding AgRdes lesec Bkl Lkt has he data

recorded therein or has invalid data. Bits "10" are recorded as ACD block #5
staticatifey madientite isidigatarttids theatiG@Dwileck#BACadNalidn ACD @owk &
defect-while-reproduction. [0097] The ACD blocks and the ACD state
irifisamngisiont sHiGwie istedo mpAeTdapBnaréec AgRgdectstheifiakieaids st a
disc, as shown in FIGs. 15Aand 15B. &0098] Referring to FIG. 1 5A, after the
réYRIARSRRTAUINRS B AR BRI IR SRS YBRIIVE FARTIIRSHPHRE Btate

bef initialization, but other ACD blocks, i.e., valid A locks, ACD
e A S S AR

aving as avalue o aving

a glete IR ERIAANGHRRGRAmIe R RRYRHIO0 1R - @ acyas aftheir ACD

ID so that the ACD blocks can be used after the reinitialization. An
uprgsarsirchalrekehaving no data before the reinitialization remains as it is
even after the rein itial ization. [0099] FIG. 15B illustrates state information

j ’ in.ElG. 15A. i IG.
IR e R A, 2B ol SR O
i@&ﬁ!&iﬂ@@ﬁh anddbREVRIRCIEASER d@f@&%ﬁy% R chapaamtinicsRe”
to indicate that the ACD blocks #1, 3, and 4 are

denoted by corresponding ACD block state information recorded in the DDS on the disc.
In this case, a drive system is designed to primarily rely on the ACD block state

information recorded in the DDS. This will be described in detail below.

[0101] A state of an ACD block can be known from corresponding ACD block state
information recorded in the DDS and the ACD block’s ACD _ID recorded in the ACA. If
these two types of information are inconsistent with each other, a drive system primarily
relies on the ACD block state 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 ACD block,
based on the ACD_ID recorded in the ACA. Inconsistencies between the two types of
information may occur due to a defect occurring 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 A in 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.
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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 "OOh" or

"IrfoeldieRiineHENGA Be s Robliek iravaita e MEB3disecardlisgand siala

information regarding the ACD block is expressed with bits "01" indicating a
deteiat)\iechiaidiyg fhisiste Al bladieh s € tBe N2laf ADDACE: hloaduis the
inconsistent with the state information regarding the ACD block, the ACD
bigeR irdtthawaiididie D ertaeise ipfitrefddpiassdsvdihioeht A Gfatel Mfisreratothis
considered prior to the ACD ID. However, when the state information cannot

bR PLAtERIAIR L R ARTBR B Sh PR & KBV RSB IS Sh IR BLRYE! Be ACD

block having "OOh" or "FEh" as its ACD ID is available. [0100] In the

above-gesd |%r3505r?aﬁ§ Srﬁeenr]ft, a state denoted by an ACD_ID of ACD

contained in an ACD block within the ACAon a disc may be inconsistent with
alSt9R) [demied WP ARRAEBIRIRGl D HFER a8 IfdiRRGeMTREDPed in

the DDS on the disc. In this case, a drive system is designed to rimari%rely

oHREPRIE £ 19k Rlls MHABRT SRS P TR SPaLe eSS T Rerasiasd Tro
Ccabedindeial telow Al ol ehen AGR black cahe Ko o

correspondin ock state 'Information recorded in the

AR detMided BasersAad AtBamGACt dbeamay MBewef sriarmatien

are inconsistent with each other, a drive system primarily relies on the ACD
btaeclasrate information recorded in the DDS. When data cannot be

[0103] FIG. 16 is a flowchart of a reinitialization method according to another
embodiment of the present invention. Referring to FIG. 11, in operation 1610, the disc
100 that has been used is loaded into a drive system. Then, the system controller 10
included in the drive system recognizes DMA information and information prescribing
operations that the drive system has to perform with respect to a function that the
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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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 ACD block, based on the ACID ID recorded in the ACA.
Inconsistencies between the two types of information may occur due to a
defect occurring 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"

IR Y Be Theaattar dbardirtipeormbify\esARmAaaiAGCONawESeN to
the ACD block A in response to a request to update the ACD block A, the

dootersysteformetords A state information regarding the ACD block A as
indicating a defective block. 35 However, the update ACD has not been

ﬂlti‘ﬂ Aok ek dieda tRRRGH dudreitbe JRERIInR iaRfhiBfon
ACD ock A still has the valid ACD. As a result, the ACD_ID of the valid

AR resmatns DIMEanA G AbrokeAritdthimithez&A. IIFdhisxaapk, theeAGE2 block
state information must be primarily referred to in order to prevent an
eprotestos fagaradicro of theshMa ima g @ MaRjeH biverreng wehiba diss AOs plobloittdte
information in the DDS comes to be unreliable due to a failure in error

caRt St EFig MRS i h@Re TeptediucEe fFemmeRdnismatipnobitdéiable,
but not re%uwed that the validit%aofacorres%ondin ACD block be

AREMATTAY BE S5 S HAeR TR T TR IR iﬁ%ﬂ@%&'ﬁ#rﬁ%ﬂ‘iﬂﬂﬂﬂ
thﬁféar‘rgﬁiiow n%mdgrigsd@ AR ATRWENAL Qb3 refiiais ﬁ%?%W%%?SRVQiHQ

to another e ent of t e present invention. Referring to FIG. 11, in

OpRIALRRAGY R HiRfbikP it des &SR Héﬁﬁit'ﬁ)iﬂéﬂﬁ@ PSSR0 or

system. Then, the system controller 10 included in the drive system

reaignizesnh M A sndobraasicroaing didonoatiemipsesaidbiagnnot be performed.
Accordingly, the system controller 10 determines whether the disc 100 is writable

based on the information read from the DMA and the ACA.

[0106] If the write protection flag is set to “1” or if the common information of the ACD
does not permit formatting or writing, the system controller 10 determines that the disc
100 cannot be reinitialized and transmits an error message to 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 formatting 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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operations that the drive system has to perform with respect to a function that
the 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

Didibear et B e giRiry e riteiyileshia ararfdtaaieaphitedise 10, and
brings the information. By way of example, the information recorded in the
Dividx eajeteenanedite ginatesthidaliflaitprestdhiheisnfodmation recorded in the 36
ACA may be information regarding recordability or formatability, which is

NG o 13iFRENA0 U RNATEE, HAGLeADIMmbIR ORELBLGR Lo NGea in a

system controller 10 determines whether the information read from the DMA

ansatdhecA CiihealigutsORis Higratier §ay exaaypearctibe adtesqaiant DN
read from the DMA has a value "1 ", writing to the disc 100 is prohibited, and
thresordindtiseratidmicdrmdiatberpaitfodaieinde gernaddresafanchatiendafddress
ACD recorded in the ACA includes formatability information and

rétSraabiftmeRseieRibihy iMTORARESA 1eBRHIR §YSIRSURL T tHEcaIEEs0be
If the formatab%%{[lnformatlon a(g{(_}j] the recordabilit /re roducibilit

intBHARIRAT oo Qp‘é?rﬂﬁf‘f&'ﬁﬁé GoteRe aide ﬁtﬂﬁ‘d% ‘iﬁ%ﬂ&otﬂ%"
SH RIEARQD B ' He'”'ﬁ'%'é@“ &?HQ%&%ISC l?o'gﬁ\%nm gordingly,

system contro r10 etermines w ethert e based

OBOFH%I'IBFQm@é@&m@&bﬁ%é@@&%ﬁ&m@%ﬁ@ﬁmEQﬂeQ@JrHeQﬂ%rWrﬂbeACD

protection flag is set to "1" or if the common information of the ACD does not

peaitisarenadtivegaad Wiitthg other sy aanifoiletht\datermioes’ iharthe eisc
changes an ACD_ID of each of the other ACD blocks into “00h” or “FFh” in order to
indicate that the other ACD blocks are available. In addition, the system controller 10

updates the ACD state information, as described with reference to FIGs. 14A through

15B, to reflect changed states of the ACD blocks.

[0109] In operation 1670, the system controller 10 controls the writing/reading 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 (i.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 DMA 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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100 cannot be reinitialized and transmits an error message to 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
formatting 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
thei i PeiHeiRAN FiRiHaH AT WRBE AdsbrtegardonupGHANSL BRtacamIot be
recognized by the drive system has values permitting reinitialization, the
valuegnahtie DD e garedngribebie s0inizablefynetivethenaybedyateged into
values permitting reinitialization in response to the user's request for
reipnalizdtioAGhte the Sheaydhecdiivg syeteCeanaecadiing thikrelitgnizable
functions can be updated, and then it may be determined to start

SRIEEARAE BrIRAGSS 100° 5708] ARG PRSI SHRHEACR it
contiolle 10 asoignsa spare atea . dalarea gl s 10016, o,

determme a’siz spare area nd assigns t COI‘ INg user

daAR ing, ﬁ’@%%%@%éﬁbﬁ’%P%Q’ﬂl%?aﬁ’&ﬂr&%d&%%%é"agn% chf-asdirssf the

UDA in operation 1650. In operation 1660, the system controller 10 controls

thes VeriRedERdERAODH0? AP Rleatihmédnttchigedinshrilepebiscasaaon the

disc 100 and updates ACD state information. In detail, when clearing the
AE€ppthetisysienes con dfie v 4 uh AlbDacestAGDnbiladasiaiefanfcativaticadly
when a corresponding ACD block is defective and fills the other ACD blocks
wagsieseHEsATA AL ORI MECrtT WheoHbg i aAtinTIDrADeohedicn if the
other ACD blocks into "OOh" or "FFh" in order to indicate that the other ACD
bIBEREZEAPERNARIESt addition, the system controller 10 updates the ACD

state information, as described with reference to FIGs. 14Athrough
[0111] FIG. 17 illustrates a structure of the default ACD according to an aspect of the

present invention. Referring to FIG. 17, default ACD 1700 is recorded in a portion of
an ACA. The default ACD 1700 has a default property and the same structure as
normal ACD. The default ACD 1700 includes common information 1710 and specific

information 1720.

[0112] An ACD_ID 1711 is included in the common information 1710 and is recorded
as “DEFAULT” to indicate the default ACD. Other information (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) to 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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15B, to reflect changed states of the ACD blocks. [0109] In operation 1670,
the system controller 10 controls the writing/reading 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 (i.e., spare area assignment information
and UDA assignment information), and the updated ACD state information.
Athaaphit drsiesndeseibesthakjnitializatien infermatianisseeprded in
the DMA after being cleared, actually, the initialization information recorded
indnéti &ikddois atedatied the sspce otheddiscsifieissantemtiotablety ppediithough
not shown in FIG. 16, file system information recorded in a predetermined
pofeonagethe’ 00vRoAidina die diainirtalion. wheieas) iha spesifilkliteralatior tor
38 [0110{% Hereinafter, a default ACD will be described. The ACD may be
dRAGSPIARY e BSHREI A B RPUHRSBIGAR S A B SHb G RV ite
Whe¥hc—ir a drive sgst m supepprts the ACD (i.e. Whetther 1t9§0drive. Séﬁt m can
rSLRGAIZ8 8 RIS XD FISSEERGing 1S BREHEBITIRYGRLOghIDAKIAKED?
Ingludes 2he Srfan AfRWhiehAl K HE RIS RURPASHND AR OIS, and

support. Such a default ACD may be recorded in the ACA during initialization
Ofheeipdinding iR eba sissranibead e Hilized\eficiaptiye\spaanrasad tean
ACD for a predetermined function (such as write protection or reproduction
pobitectivak tngudeddnltha G2 dtimidvrs aidializad ohthefdefaati AC DS Goweamtess
the information storage medium when the information storage medium is
irfheaflize dsdnitialiaribiy adia[GlTive pREMICAI R Bagdskaaructdrvelehetbiersmes

ACD according to an aspect of the _ _
of information may be included in the specific information 1720 according to a user or a

drive system’s intention.

[0114] FIG. 18 is a flowchart of an initialization method for a rewritable recording
medium according to an embodiment of the present invention. Referring to FIG. 18, in
operation 1810, an empty disc is loaded into a drive system. In operation 1820, the
drive system receives an initialization command from a host according to a user’s
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 command. The recording
of the default ACD may be automatically performed by a system controller included in
the drive system or may be 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. It is 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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present invention. Referring to FIG. 17, default ACD 1700 is recorded in a
portion of an ACA. The default ACD 1700 has a default property and the
same structure as normal ACD. The default ACD 1700 includes common
information 1710 and specific information 1720. [0112] An ACD_ID 1711 is
included in the common information 1710 and is recorded as "DEFAULT" to
indicate the default ACD. Other information (i.e., formatability information

lindnialdAirerredahility/ derRIACACH by IR RIGBPEF L3usPAEB ABRR to a
recordability/reproducibility information 1714, and UDA

recerdabitityfrepsyederdibilitgnirofarmation 1715) are set to zero (0) to permit
free use of sub-areas defined on a disc. The common information 1710 is

SHRSENHAe RTE deotEs FARTIOR NUQLHALIPR Phatha el BRvRg the

predetermined function. 39 [0113] The specific information 1720 may be
reepiedech deféatyiibiediz ation eefeeiniinbhzgatirntacaoogisgticn a 8&E BSsaira drive
system's intention. The specific information 1720 is regarding the disk
irfddrassiond whend asidres Spletifl DArder aricionrfer mrthaOBidharemg & specifien
function is about the predetermined function such as write protection or
réSRSdaetiviehRite e BiPe ISpEEing SRASPrARTRPIFRDaNY derRine & RfivEaD

and a re_cordinaciJ dgate. The drive |D can be pravided from a drive system, and

tHEPERBI BG4t R SRS ROUEED Fi5i e B M S eCPEAH S TFtE % d
. - cluded i bl ; f LLACD
the %CBME éﬁ tﬂ%ﬁdlcﬁés%c %ﬁ%ﬁ%ﬁ@g@ﬁ&fgﬁlﬂﬁgﬁ}%%&&g@ﬁ %%R%Eﬁﬁ% étc%

170 by what drive system can be easily known.

Hauve ¥R6rAteh MBEHARIO IS BIRR SpaY kR iRalisiaRdeaie SREEFACD block
information 1720 according to a user or a drive system's intention.
corresponding to the default ACD has valid ACD and ACD block state information

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

[0116] In operation 1870, 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 1870 may be performed in any of the previous operations.

[0117] FIG. 19 is a flowchart of a reinitialization method for a rewritable recording
medium according to an embodiment of the present invention. Referring to FIG. 11, in
operation 1910, the disc 100 that has been used is loaded into a drive system. In
operation 1920, the system 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 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. In operation 1940, the system controller 10 whether the information

read from the DMA and the ACA permits reinitialization.
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[0114] FIG. 18 is a flowchart of an initialization method for a rewritable
recording medium according to an embodiment of the present invention.
Referring to FIG. 18, in operation 1810, an empty disc is loaded into a drive
system. In operation 1820, the drive system receives an initialization
command from a host according to a user's request to initialize the disc. In
operation 1830, the drive system records the default ACD in the ACA on the
d[84 18] 'PRROBSRHAINEE IR Z R SRR ISHIChot BEFRCRIRINE z&Idhardediilim
ACD may be automatically performed by a system controller included in the
dootersisteananinay beoeffakangotdih edastding entbrhatiost tira2dsrpspeidiah
by the host to set the default ACD in response to a write command.
AltFbatiklelys ereitivés datetintordringy the iotommisiietiperytprefeiiglnetieutmot
required, that all recordability/reproducibility information included in common
irfiBPrANRbANPPHRC R CRES!'SFd Qa8 rPBIAE It AEHA A TREUILE is
r%&rq%)%g/ eperoducible.es(ﬁef‘rc]:(iafig 40 inform%lion.incluqé‘]g in the deJauIt ACD

r
(%e rmine a si are ar?a an asslsqns a A for regor Insg user
may be set 10 proper valties according to a User's or a drive system

INiERAtIRhd Ghird A, QPEEALIAINE 840 A RRALE SRS ARPIARRL I ARialHArea

on the disc to replace a defective block during defect management. In
ratjon 1850, a start address and an end address of a UDA are

JLALTRLInPeraiaD JSE0 dPe-cyRiesneonbels 1850 LelS e VRS EAd 9 BB to
nglyoing SEARAIGRAENMEN DITEER LD Ste JoIpan. A o

t
ACD state information after ault ACD is recorded are recorded in a

DAVénRRdE8HaR-ADPGEBRI¥ I B G IRMIAIBGIRSVIBGRIN GEHUE BCAIERE the

ACD state information may include ACD block state information indicating

thgtiemA&RdIclo earespantingkaihe AefanbARED thag Al Reanding

ACD block state information
the default ACD. Since the default ACD is recorded during initialization and values
included in the default ACD are set appropriately according to a user’s intention while
the disc 100 is used, the default ACD recorded before the reinitialization may be
overwritten with values appropriately set according to a user’s intention to reinitialize
the disc 100. It is 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 100 is recordable/reproducible. In addition, specific information

included in the default ACD may be set to proper values according to the user’'s or a

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.
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indicating that the other ACD blocks within the ACA are available. [0116] In
operation 1870, 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 1870 may be performed in any of the previous
operations. [0117] FIG. 19 is a flowchart of a reinitialization method for a
rewritable recording medium according to an embodiment of the present

INgeRAOR: JR6RIBNIdgoriea. syt BRREAOIL IS HRalREs digtsj4iBnhab iAgiBREN
used is loaded into a drive system. In operation 1920, the system controller
1@hntlhde ddenthesctiee inyiBteltDreoakieiaizedmdialitiatidor ceamagaigdiftam the
host 3 through the host I/F 20. In operation 1930, the system controller 10
canesledietheriiRg/ieaasngnsaitcatyrie immand dvonthed®iéd in a DMA and
an ACA, which are included in a lead-in area of the disc 100, and brings the

inorzepton.doinggtaton 34l ther sysienseanisodeiinnvebrifenthgccording
information read from the DMA and the ACA permits reinitialization. 41

[0a 28]elfhhddimetd niimepr ettt e enfionm aieierd og torfdGpeltiie reitétiatication,
the system controller transmits an error message to the host 3 through the
hESOMANg et fRfidne UdRse IFRive vepaif Il ifiied thardradead-out

informationfermits reinitialization, in o%eration 1950, the system controller

18'8R&ighs a'SpaRE UHBERFA AR AraA BIF O HRE 60 10 dR BN & 28"
hespAe arepape gﬁ'g'ﬁﬁ 1DA Jo rg%%q(%‘#r\g%r#t%%ﬂa(‘?d[@ﬁ% fidtagiea to

determine a start a ss and an en res e UDA. 9] In

OpSEAkRA 3APMcie SYIBARCRBA 901 09PN oS thes ¥akinEeAdDE. Unike tO

clear the ACA included in the lead-in area on the disc 100 and records

detautiuA&rBa @30mviewisies Didfoxdt23C Eheesondad4psmg initialization with new
default ACD. Here, the

[0123] The write-once recording medium 200 has substantially the same structure as
the disc 100 shown in FIG. 3, with the exception that the write-once recording medium
200 further includes the TDMA 216. A temporary DDS (TDDS), a temporary DFL
(TDFL), and recording management data (RMD) are recorded in the TDMA 216.
During initialization, as shown in FIG. 20, the TDMA 216 includes an initial TDDS 217
containing spare area assignment 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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system controller 10 may or may not clear all ACD blocks in the ACA before
recording the default ACD. Since the default ACD is recorded during
initialization and values included in the default ACD are set appropriately
according to a user's intention while the disc 100 is used, the default ACD
recorded before the reinitialization may be overwritten with values
appropriately set according to a user's intention to reinitialize the disc 100. It
Iqereseiakise BiNei 6 Al afvdhgiRihreeorsalhbirent adusiRiHY ADOSA@EON
included in common information in the default ACD are set to zero (0) to
indiscaterdbadritetdive bilizaterosoabladre procucbdedity atitididefaspaciiicmay
information included in the default ACD may be set to proper values
abeadimeatisathenggermeagray alskatesysesirelaintshiisd. if0Nedlive sysieationmay
1970, the system controller 10 controls the writing/reading unit 2 to clear the

DM RSAAMHE R RT AR SHereghRroigaiHe RIRHARSIAAME S hie S% Mt (Hleslvo

52 record an initial DFL and a DDS .includi re area assignment
A IRFER0OTR R &l PSASh, A AT RO S SN in the

DMAw #2012 U R eReralian 1490, hessysien renitalian A srinlialings file

system information, which has been recorded in the UDAto reinitialize

iNfesrRION iFIUNRADHE HcHaNEREREBAGH IENetd LA OD EREReNRE DA VY te
command from the host 3. [0122] FIG. 20 illustrates a structure of a

wiritizata ceatelootikn ds mee didab| 20ép acivoitting Joeaificeniraditvemiaidbedin the
present invention. Referring to FIG. 20, the write-once recording medium
20¢fanttdBInayessah lareaieT Uakiefracardiap@ e socadiyaisyaied £30.
The lead-in area 210 includes a pre-recorded area 211, a test area 212, an
ABIRYIB 3 DMA #1 215, a DMA #2 214, and a temporary DMA (TDMA) 216.
The
[0126] In operation 2140, a spare area is assigned in a data area on the disc to
replace a defective block during defect management. In operation 2150, a start
address and an end address of a UDA are determined in the data area. In operation
2160, a TDDS including spare area assignment information, UDA size information, and
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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data area 220 includes a spare area #0 221, a UDA 222, a spare area #1
223. The lead-out area 230 includes a DMA #3 231 and a DMA #4 232.
[0123] The write-once recording medium 200 has substantially the same
structure as the disc 100 shown in FIG. 3, with the exception that the
write-once recording medium 200 further includes the TDMA 216. A
temporary DDS (TDDS), a temporary DFL (TDFL), and recording

Nengg|emenbdatandRMa) are rerarsed:idhthe il SV £8vrilblERording
initialization, as shown in FIG. 20, the TDMA216 includes an initial TDDS 217

conddiinmarspahe ases assigdimenttahior pratien,ikBriisize Refierringtioi]@rad, in
ACD state information; an initial TDFL 218 containing initial defect
neResaiemetdntes cistid RO Hiad hasibaPRNGEI2L Badastiitd rive sl séarbrding
mana ement information. [0124] FIG. 21 is a flowchart of an initialization

p2 urte vl sepralicy  HiBgkssr 4 der g ﬁY%Iﬁ”éfﬁB%\ﬁ‘?ﬁ]%nt of
h Ref 2 10 d
t erP{. era?.%'”?:’gﬁ“on S eiﬁ'”ﬂ 95 lﬁiouln{ﬂ i Qilfﬁar%fon prond

write- once ISC IS l0a e INto a IVG SysS n opera |on rve’

SYRQUeceRRH AN 10UaliZ8RaRaT Hb?r'égof R BR5TAGRRNANLR ALSAES

request to initialize the disc. 43 [0125] In operation 2130, the drive system
recaromihendaiant A\ wRdR dheifude8 AR A$¢ ARERSIREAREA 6DCand brings

initialization command. The recording of the default ACD may be
athte matioatlyrpe ifoopeeatiby 2249 stess woatrabetrafietudechittbetdrinesystiom
or may be performed by recording information that is provided by the host to
seaathédethePMCDdiheARdmssnisaaiiialigaifand. Alternatively, the two
methods may be combined. It is preferable, but not required, that all
rgoo2dpbility/sepiodnsdatiy tHaiaforatnshineddaed jereanymbialifosmaiosy stem
the default ACD are set to zero (0) to
controller transmits an error message to the host 3 through the host I/F 20 in operation
2280. However, if it is determined that the information permits reinitialization, in
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
automatically 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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indicate that the disc is recordable/reproducible. Specific information included
in the default ACD may be set to proper values according to a user's or a
drive system's intention. [0126] In operation 2140, a spare area is assigned
in a data area on the disc to replace a defective block during defect
management. In operation 2150, a start address and an end address of a
UDA are determined in the data area. In operation 2160, aTDDS including

SPER RIRARIUBATBABE dnbeEAle T SILARAS IBtaiEnabRIh BNEl dAfe ) siake

information after the default ACD is recorded, an initial TDFL, and initial
RiviDzarepgeicatide thin dodOMyamndhiedise r&it peotastipitiferdedautiateCGer isded
recorded in the ACA, the ACD state information may include ACD block
sttéhinfiserranont ipeifead ayrifgaeRIINCID ek be riessbairaling sintectrediaglt
ACD has valid ACD and ACD block state information indicating that the other
AR BB RHIFPIRE AT ALrhRr AR O E PH B RIS STiitiCHTe

system i E)r ation for manaqi ata to be, recorded in the UDA is recorded
Rt e R e R

MY, R ARG HRW0! the RISHIRHS P RRIBYEESEE dALARI UL ARV @

flowchart of a reinitialization method for a' rewritable recording médium
agpaERinaciaddy emisltaii whihecpgrsestip yeigriudelesinade iiérmatorin
operation 2210, the disc 100 that has been used is loaded into a drive
systeninmtoopacatever?2 A0y dhsyssysteniucint kol lepdioatmiubadaniberetdgaize
system receives a reinitialization command from the host 3 through the host
I/h2ACIH aparsaithe di380, Asrorsirglnit soriashiera thebhe disirie not changed or

writing/reading unit 2 to read information recorded in a DMA and an ACA,

WHRST SR TREIRR B HBdsGd-MCARYE PR HRLWIIE M BRigEned by a user to

totally renew and reuse the disc, a function of unrecognizable ACD is useless to the

user.

[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 information 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 to record in the DMA an initial DFL and a DDS
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the information. In operation 2240, the system controller 10 whether the
information read from the DMA and the ACA permits reinitialization. [0129] If
it is determined that the information does not permit reinitialization, the
system controller transmits an error message to the host 3 through the host
I/F 20 in operation 2280. However, if it is determined that the information
permits reinitialization, in operation 2250, the system controller 10 assigns a
SRRIGIRME SoHtred aiigamtitorfiafoh00 HA detarmineafonizm @1 s aED
area and assigns a UDA for recording user data in the data area to
detaennifeenaativart address and an end address of the UDA. [0130] In
operation 2255, the system controller 10 writes "OOh" or "FFh" in an

U dnisaiiaifRdalaRk s AGR AR ALRRLNZRL i SRRORSAIGARtion,
command from the host 3, and updates state information regarding the
uivresogE 2zlele rédo Fa dal o kh toU Ml te abenttiait Enef ovideesroizabladvgidatock
can be used by the drive system automatically or in response to a command
freeo thedhio 813U B de rdspansesioognwiitalskmAZD frelatds tost function that a
user, a drive system, or an application does not know, details of the

U ESAoNERIBtAglreaMatl A &aevuspdtaiinanresnmtzah|a bGP dmpdaled
erased during reinitialization of a disc, inconvenience may be caused during
use amtheereaatiabized dtis onFeme exam@E epihploe A€ddakigaedimdiray readium.
protection function has 45 been recorded and is not erased from a disc

dlifd goremitealicatdritend @ dingemaitenis amddaia gisieateneniitalcas siete
recognize the read protection function, data recorded on the disc cannot be

rERE NN ASGD HFCEIH Bitar (e ERTRHIR IS1E Bin cBXHBPHS O Kif AP i

SR BIRLSEonIn OB R, WhEL IR RS e AL OM oy

knowmgetkeg? thediSe has the rea proté’cr{i]on et previous user, the

Ckﬁf@\'ﬁ)t ¥FEROMS, magnetic tapes, floppy disks, optical data storage devices, and
carrier waves (such as data transmission through the Internet). The computer
readable recording medium can also be distributed over network coupled computer
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 information 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 reinitialized 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.
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cannot efficiently use the disc. Fundamentally, ACD recorded on a disc by a
drive system including an application that recognizes the ACD includes
common information according to which even a drive system including an
application that cannot recognize the ACD can use the disc. Accordingly, it is
preferable that the ACD is not changed or erased during use of the disc.
However, since reinitialization is performed by a user to totally renew and
reppseiR s assetidslion Al RIS RIS RISl it UrRIRSala daScribRIwith
[0131] In operation 2260, the system controller 10 changes or erases ACD
caritaéned toremrediognizahdesS{CDMI bekuodadids dbpetn #eCGRbtbickttie dhahACA
according to the user's request and updates ACD state information.
Ré&tioyaigasieca Oiorel anssigiads fuarhermaae e rinMéhese deprstiad v gyisem,
or the%zf)llcatlon Accordingly, change, erasure, or addition can be

pERITIATSCPIORA PELISHRY E81PR TR LRIRS AHID PRSP BIRRR R EBHIMEND the
Usel s EuSal pugh spegil useinteriacs, According lo e chande

erasure, or a e |n ormation inciu Ina properly

UBRFSR RHF F%Fﬁc%é@éﬂﬁw&?& ”?ﬁ‘é(ré'ﬂﬁjé’qﬁeds‘% oy r%ﬁﬁ&'ﬁ’%ddg? ABg

embodlments il ed in FIGS. 18 and 19. [0132] Thereatfter, in operation
2RIyt Ssifen gesuiplises O HORUEHEIMBuMHREABRHAEH WHlnds [ sdear the
DMA in the lead-in area and controls the writing/reading unit 2 and the servo
50iftereacesavithithih ddddb awilnbealdDsttued dscoEYSnébidied|indimgpeesene area
assignment information, UDAsize information, and updated ACD state
infyamtigion. [0133] In operation 2290, the system controller 10 reinitializes file
system information,
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which has been recorded in the UDAto reinitialize information for managing
data recorded in the UDA, in response to a write command from the host 3.
[0134] While not required in all aspects, aspects of the invention can also be
embodied as computer readable codes on one or more computer readable
recording medium. The computer readable recording medium is any data
storage device that can store data which can be thereafter read by a
cempuier system. Examples of the computer readable recording medium
include read-only memory (ROM), random-access memory (RAM),
CD-ROM$animgaistasitapes, floppy disks, optical data storage devices, and
carrier waves (such as data transmission through the Internet). The computer
readable recording medium can also be distributed over network coupled
computer systems so that the computer readable code is stored and _
executelt in a dHBGHERIAAIRMIAKHEHIB Y HAMEE AR EBYEsPERYCing
code Segm nts for accomplishing the present invention can be easily

S rrﬁea’byeprpgg'r%%?ﬂ@ <'¥Riffed in the art to which the present invention

pertains, [QL3A] ACRALHINEL M ATRES LR Q6 RESPEAL HE QLA COMMhta

information regarding disc access control, which is recognizable by all
stady esnahondhfsenisie s dcdessisirthgprRJtigsMhaiReigise tsdnikadipgd
or reinitialized so that even a drive system that cannot recognize a function
adaptegliotttypedis cccanlippoperty cipevdteingeged ratushend efichos seforaimton,
thereby increasing compatibility between discs and drive systems. 47 [0136]
Wialecorsplanttriales Rrpsdifiofenes et apanticiiaalteonet meaaieEsciBed

with reference to embodiments thereof, it will be understood by those skilled
irPfﬁ%emH}?fj function to control access to the information recording medium,

wherein the access control data regarding at least an aspect of the
predetermined function is recognizable by the non-compliant type of
recording/reproducing apparatus and was recorded in the access control area when

the information recording medium was initialized or reinitialized.

2. The information recording medium of claim 1, wherein the common
information regarding the recognizable function comprises an ID of the recognizable
function, formatability information regarding the information recording medium,
recordability/reproducibility information regarding sub-areas defined on the information

recording medium, or combinations thereof.

3. The information recording medium of claim 2, wherein the formatability
information is set as “formatable” and the recordability/reproducibility information is set

as “recordable”.
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various changes in form and details may be made therein without departing
from the spirit and scope of the invention as defined by the accompanying
claims and equivalents thereof. The embodiments should be considered in
descriptive sense only and not for purposes of limitation. Therefore, the
scope of the invention is defined not by the detailed description of the
invention but by the appended claims, and all differences within the scope
will be construed as being included in the present invention. 48 CLAIMS
What is claimed is: 1 . An information recording medium for use with a
recording/reproditeintprapparatiesrding metdivmoicoam risiwgerain  adee sscontrol
area includes access control data, the access control data having common
irffleresatontiedatadsiespsiadirag predic@anine dfacetitng e dugyatzessigpntol
compliant type of recording and/or reproducing apparatus and which is set to
afts@ 5 HBAWEHHIEAR /PR 6 N ding/reproducing apparatus that cannot
recognize the predetermined function to control access to the information
recording medium, wherein the access control data regarding at least an

aspect gf the ph%‘é&‘?&%ﬂr@dﬂ%@%ﬁé?a‘%&&%é\?k?apéﬂ‘éﬂedgﬁ%ﬂ’Fé@ﬂ@&tto

type of recording/reproducing apparatus and was recorded in the access
CaRirpbAeRWRRDIdIAG IRdanmatienainersdisadmprling: was initialized or

reinitialized. 2. The information recording medium of claim 1, wherein the
commoa vinfiopmedidingregjanditg ieear ecogreizdibdedtun bbonticomiprisetoan 1D of
the recognizable
recording medium, the information recording medium having an access control area
including access control data, 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 the predetermined function to
control access to the information recording medium; and
a control unit controlling the writing/reading unit to record access control data
regarding a function recognizable by the compliant and non-compliant

recording/reproducing apparatuses in the access control area when the information

recording medium is initialized or reinitialized.
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function, formatability information regarding the information recording
medium, recordability/reproducibility information regarding sub-areas defined
on the information recording medium, or combinations thereof. 3. The
information recording medium of claim 2, wherein the formatability
information is set as "formatable” and the recordability/reproducibility
information is set as "recordable"”. 49 4. The information recording medium of
claim 1 gwhereifmyaftesdiimpeprsti6ApppsatasisraamdedindrmreR common
remaining unrecorded in the access control area is filled with a
phefdeterinineghvdihgethd récsgaiaata girepoadocipgsappanatostinhpckotrensiess
data with respect to an information recording medium, the apparatus
comgiosingich wieengnEatingying camigd dmetof secediio gniirarerraditsag
information recording medium, the information recording medium having an

aBPRRSES A1 BReR STRINHAR QYEE S RB RRTPIRRLY AP AIROEd LRt data

having commeon Information fora ?%SE&?PQié‘%ﬁr?ﬁ&?ﬁ{omr%%%‘gnﬂr‘é‘c%tﬁ&”
récognized BY'E complian *ypeymnrecor NG ana/of reproduting ‘apparatds

AR N HE RSO REIR PN ALBRIG FTPHANL MBGidG SR RREPAY TR the

apparatus that cannot recognizé the predetermined function to control

apfessatRANeJsHaRg Aban Feerubingimesidmmeais a control unit controlling the
writing/reading unit to record access control data regarding a function

recognizable by the compliant and non-compliant recording/reproducing
apparatuses in the access control area when the information recording
mediunYis initiafi?e deopigitietiaddcing apparatus of claim 6, wherein the control

unit sets the formatability information as “formatable” and the

recordability/reproducibility information as “recordable”.

8. The recording/reproducing apparatus of claim 7, 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.

9. A recording/reproducing method comprising:

recording access control data regarding a function recognizable by a
recording/reproducing apparatus in an access control area of an information recording
medium when the information recording medium is initialized or reinitialized to enable
the information recording medium to be used with compliant and non-compliant types

of recording/reproducing apparatuses,
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50 6. The recording/reproducing apparatus of claim 5, wherein the common
information regarding the recognizable function comprises an ID of the
predetermined function which is recognizable by the compliant type of
recording and/or reproducing apparatus and is not recognizable by the
non-compliant type of recording and/or reproducing apparatus, formatability
information regarding the information recording medium,

recordaiiliéyéie e duedby ibs it HRRtiea URaasHIERURARAR Sleding diRin ihe
information recording medium, or combinations thereof. 7. The
recordongiieprtyds ahe apagatysootiiclegnppavaher tiat the eo ndoignirdtssets the
formatability information as "formatable” and the recordability/reproducibility
infadatetiomes furatiord abieh. ig recnenteaidedin dircgrodliriihtyReppfaratus of claim
7, wherein the control unit controls the writing/reading unit to fill an area
réﬁ?ﬁfﬂi?ﬁjrﬁwmaﬁﬁ’?fﬁ@%%E%é“sa%ﬁ%d‘b%l’Wfﬁ‘%f'ﬁ’r‘éﬁ%%?‘ﬁﬂﬁ%%ﬂmue
after e Rocess pontrol data s recarded & ffecording/reproducing method
comprising: récording access contro a2 reéjarding a function recognizable
by a recording/reproducing apparatus in an access control area of an
information recording medium when the information recording medium is
initializehor reinitializaddaprakieudhy méarsadiomiaerrhagmediubmiade
used with compliant and non-compliant types of recording/reproducing
ajmbaredtioe s dztdimh eneirethgnixabés & octivinalotqiids ischn d Do Cihmpnextete rmined
information set to allow the non-compliant type of recording/reproducing
apypatiatishichicE@eagnizebsditeegompliant type of recording and/or reproducing

apparatus and is not recognizable by the non-compliant type of recording and/or
reproducing apparatus, formatability information regarding the information recording
medium, recordability/reproducibility information regarding sub-areas defined on the

information recording medium, or combinations thereof.

11. The recording/reproducing method of claim 10, wherein the
formatability information is set as “formatable” and the recordability/reproducibility
information is set as “recordable” when the information recording medium is initialized

or reinitialized.
12. The recording/reproducing method of claim 9, further comprising:

filling an area remaining unrecorded in the access control area with a

predetermined value after the access control data is recorded.
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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. 10. The
recording/reproducing method of claim 9, wherein the common information
regarding the recognizable function comprises an ID of the predetermined
function which is recognizable by the compliant type of recording and/or
reprodu¢dlg apRaaid 3Nty 8RGED R BYHI8IRP AP iR HiyPe Of
recording and/or reproducing apparatus, formatability information regarding
thennfasimation recording medium, recordability/reproducibility information
regarding sub-areas defined on the information recording medium, or
combinagiesidinbénisielizatiorHefeapatidinig/regiast nanrpameaniothaflisiaim 10,
wherein the formatability information is set as "formatable" and the
rEHBINRYI B BB fGE BRYAIRMT A ARFhAS AOE L S rEE IR FRG? T RD
inforénati?n recording rpetdium is initiali&etd or reinitialiéed.t%Z. '[he i
réCordingMEproatcing mefhed of a8, rarihet COmprRing? 'HIRAGaR area
rgggg;gjﬁ@%%ﬁgrggp in the access control area with a predetermined value
after the access control data is recorded. 52 13. A method of initializing an
informatigyd keeg eGSR dikMdE e s athesa GRsneEsBed eGRiAGe cognizable
initialization information for defect management and disc management in a
defectavmniagéepertiuaignapranyadnom e déataronaticaree aotdioey ongbéeum to
manage a defect occurring in a data area arranged on the information

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.

14. The method of claim 13, wherein the common information regarding
the recognizable function comprises an ID of the predetermined function which is
recognized by the compliant types of recording and/or reproducing apparatuses and is
not recognized by the non-compliant type of recording/reproducing apparatus,
formatability information regarding the information recording medium,
recordability/reproducibility information regarding sub-areas defined on the information

recording medium, or combinations thereof.
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recording medium; and recording access control data regarding a
predetermined function recognizable by a recording/reproducing apparatus
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
mediunyty confiigd ARERSS dPctRieh IMIOWRaEAN KE G EISLIMG tHrommaishvdiehas
identifies the predetermined function to compliant types of recording and/or
réforoditabieg) appihratesesabilyoemedogbitle itfferpreidetersairadricnaiame14.
The method of claim 13, wherein the common information regarding the
recognizable function comprises an ID of the predetermined function which is
recognized by the compliant types of recording and/or reproducing
apparati€es anfe MR CHGRIZEP Y Ther f8RREABIiant type of

recordi ﬁ{rr]eproducingm%ﬁ)rparatus, format biIithinforma}ti nre algﬁling the

. an arear ng unrecorded in.the access,control are .
information~recording mediom, recordabi |ty/reproduc%ﬁty tormation

regaigingh-aieasdefined Qudhs nipamation sgasding medium, or

combinations thereof. 53 15. The method of claim 14, wherein the
formatability information is set as "formatable” and the
recordability/reproducibility information is set as "recordable”. 16. The method
of claim1Z3, furthiee cethpdsinggifillirdy wire srie aheeimigalinagonrinécorated in the
access control area with predetermined data after the access control data is
réeorelE$s17. The method of claim 13, wherein the initialization information

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.

18. A method of reinitializing an information recording medium, the method

comprising:
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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. 18. A method of reinitializing an information recording medium,
the method FaRHY ivHYEh S 4ndatesmiing rahindify HilHoEaRaioR FREAEINg
medium can be reinitialized using initialization information recorded in a
desed iniidatiageom érid @retiv arcngied onatiefett foamajéome neaara sreangediomttfer
defect management and disc management and using access control data
reéderaatioin rapostice seedinimrior drtecmanageden gnd thfomamweamestendinging
medium, the access control data having common information for a _
cBFRESPGAHTRY R RETRTHE R RARCASH GUUER AlZ8 Ky 9o e i eypatian
recordin agd%/{(r)nr rt'ﬁgroducing a}l%}rggg?g s and which is set to allow a

recorain CCess n avin common{n ormal[lon ora
non-co ype of Tecording/reprodicing apparatus that cannot

REAA0ER D GLALELRIRSE ARGHAN. ARG ARG HIRHT PR REBIGINY

medium to control access to the information recording medium; and if if'is
detRysnirpebthrith sobieinaiitnweeridiag emuwn fan dmpaimtigheed,
updating the initialization information with reinitialization information in the
defentinganpgednoent aneaaian thelearingt theogoize sspceddtalnsined @ndtion
recording access control data regarding the predetermined function
réciagisic ibibepyfenaatiomsirerdiagmediywm to control access to the information

recording medium; and

if it is determined that the information recording medium can be reinitialized,
updating the initialization information with reinitialization information in the defect
management area, and clearing the access control area and recording access control
data regarding the predetermined function recognizable by the compliant and non-

compliant recording/reproducing apparatuses in the access control area.

19. The method of claim 18, wherein the common information regarding
the recognizable function comprises an ID of the predetermined function which is
recognized by the compliant types of recording and/or reproducing apparatus and is
not recognized by the non-compliant type of recording/reproducing apparatus,
formatability information regarding the information recording medium,
recordability/reproducibility information regarding sub-areas defined on the information

recording medium, or combinations thereof.
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compliant recording/reproducing apparatuses in the access control area. 19.
The method of claim 18, wherein the common information regarding the
recognizable function comprises an ID of the predetermined function which is
recognized by the compliant types of recording and/or reproducing apparatus
and is not recognized by the non-compliant type of recording/reproducing
apparatus, formatability information regarding the information recording
mediunporecordabilit¥{reR@dusiR ity WraeRaHe breagisling sebnatgassdetined
on the information recording medium, or combinations thereof. 55 20. The
nietihadabfet|amn the raeherasiititre Fadneitabylity onfatioatiseiasétasdable”.
"formatable” and the recordability/reproducibility information is set as
“recordable”. 21. The method of claim 18, further comprising: filling an area
remaining unrecorded in the access control area with predetermined data
after thé hccess' BBMAINALPA TR ISy du1e5 SOPRESHGthod of claim 18,
wherein_the reinitialization informati%nO| ?nO{né)rises: a disc definiti%n structure

il dn area remaining unrecorae aceess control area wi . .
(DDS) incllitiing aasignment mtormation regarding & spare ared, which is

asrignerhimdhesdataar aa I ecord ARidtepiarlpg 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. 23. The method of claim 22, further
comprisk2g deterheimiathadsizeladithe \epaein ane achstitiieissigriorreation
information regarding the spare area and determining a

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.

23. The method of claim 22, 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.

24. A recording/reproducing apparatus which transfers data with respect to

an information recording medium, the apparatus comprising:
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start address and an end address of the user data area as the assignment
information regarding the user data area. 24. A recording/reproducing
apparatus which transfers data with respect to an information recording
medium, the apparatus comprising: 56 a writing/reading unit writing data to or
reading data from the information recording medium having an access
control area including access control data (ACD), and an ACD state
informaiaiangReRsHiing Wiy IdRITBiosarieaiaRitoRANGRB ARMon
indicating one of defectiveness and recordability of a corresponding ACD
bleckrdbantesding HaeiryGD attve sACohinal\vvrg cemdirgaitierntationl ttzta(ACD),
corresponding predetermined function recognized by a compliant type of
recorainCahelate fprodivirieasdingssarinteriontiensiaiestailiekesiveen and
non-compliant type of recording/reproducing apparatus that cannot

ré’yeffine eRe YrRRiethy AP PRTHEGSIaRIN & f RPHIRSRARTITEAR IR PRdording
medium to.co té]ﬂ %:c E tlgl) the informati.op rec?rdip mediuméa.d a control
LTS TR ACh Btk SO eD Blmston PLE TR o,

eIt e AR AIEK YIS BRI URHIANCR SE GPFABMEIMAD: Reproducing

reinitialized. 25. The recording/reproducing apparatus of claim 24, wherein
thesaatielamhitihaRaRs statevn{ernabaplindieping thasrtheysepresnansiing
ACD block has valid ACD into state information indicating that the ACD block
happaraal dtfeCeararnd rscavidtab e fedessondsnoicdeDaahea thehmiafomadian
recording medium is reinitialized. 26. The recording/reproducing apparatus of
clarerding wireiaterreon reteship dirivinonalifingecstiie MidikmMaton
indicating that the ACD block is a defective block and state information

indicatifgCHECHENEH BIBINS WHNEkREHE0 HbiuRRG e the state information

regarding the ACD block when the information recording medium is reinitialized.

25. The recording/reproducing apparatus of claim 24, wherein the control
unit changes state information indicating that the corresponding ACD block has valid
ACD into state information indicating that the ACD block has invalid ACD and is

available for recording of ACD when the information recording medium is reinitialized.

26. The recording/reproducing apparatus of claim 24, 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.
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ACD when the information recording medium is reinitialized. 57 27. The
recording/reproducing apparatus of claim 24, 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.
28. The recording/reproducing apparatus of claim 24, wherein the control
unit congrols thernaifingfEarpigsratnitiin WEBSR08 ACIHPR aNrdriNeas Mol D
of the ACD to indicate validity of the ACD block included in the access
conitrchargss when tfoemmiar inaicatnieibat diegh iz diock hagemitialcizdn@9. The
recording/reproducing apparatus of claim 28, wherein the control unit
copfieotyvtiile-vertheyrécrding tiale infesnatioairdireringieanNCOAGIBANdskéRa on
the state information regarding the ACD block when the validity of the ACD
bRSERINGIEQE VRS tHE IBBTEIe e NA Rt pt vhtiiie%state information
regarding the ACD block. 30. The recording/reproducing apparatus of claim
28, wherein when an error occurs while the state information regarding the

ACD blagk is repraducatn i oAb ASIEBines 122 \RIdY HdheHGD
block based on the 1D of the ACD. 31" A recording/reproducing method

CORNIGBIRGS B Whtingréaiada Rt keadiBeéa-bomaaa infornatianoecereing
medium having an access control area, having access control data (ACD),

and utAddDastataiditiosfmiadi A0 Dasleak iavinip Siatb drfaresationseiecialien the
between and indicating one of defectiveness and recordability of an ACD
bioleknegiomanecing M Mikerdd@BlEading common

29. The recording/reproducing apparatus of claim 28, wherein the control
unit controls the writing/reading unit to read data from the ACD block based on the
state information regarding the ACD block when the validity of the ACD block indicated

by the ID of the ACD is inconsistent with the state information regarding the ACD block.
30. The recording/reproducing apparatus of claim 28, wherein when an
error occurs while the state information regarding the ACD block is reproduced, the

control unit determines the validity of the ACD block based on the ID of the ACD.

31. A recording/reproducing method comprising:
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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
changing the state information regarding the ACD block when the information
recordinggdisanisJebitimizasta 33nTAICHRFAHIBULBIaAY IREREHAOAPEn
claim 31, wherein the changing of the state information comprises changing
stateessfosnmatiared) daitngcetizat aowiostdsfzoding AQRrbAGIX haie irdabichAOD
into state information indicating that the ACD block has invalid ACD and is
aetdmifgrstaleontinpayPASIECEB cThrivveib Adih ttispliod 0o ef eriesb e ofss
claim 31, wherein the changing of the state information comprises
n?é\%f&ﬁ%’@%‘ﬂ&t@ﬁﬁfb’?‘%ﬁ?&?‘fr?&f&éﬁ@ that Y A G ey Gerehive block
sta e information |nd atlr}%éhfat the A%ncﬁlock is avail ble for r CO{

o 8]?5“85 343 FRETECO NG Iy ThEtRB (PGP KRS Sre

reproducing me

cBARYNGn a%‘?o?‘i%@dau%a%‘b%r%@%%ﬁ ighanaing §ﬁé‘$@d'ﬂ‘6’r¥ DOt
indicating that the ACD block has valid ACD and a defect-while-reproduction

inle st dpfaryadinpdnsitpisiarihat ke Arldibieskiza deiamdiveegk. 35.

The recording/reproducing method of claim 31, further comprising recording
ohaaibddptehid Yhdhfoasaior Beodrthey AteBium todiaatel eatieky/tottibe ACD
block included in the access control area when the information recording
mefaigmtign recording medium; and

changing the state information regarding the ACD block when the information

recording medium is reinitialized.

32. The recording/reproducing method of claim 31, 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.

33. The recording/reproducing method of claim 31, wherein the changing
of the state information comprises maintaining state information indicating that the ACD
block is defective block and state information indicating that the ACD block is available

for recording of ACD.
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reinitialized. 36. The recording/reproducing method of claim 35, further
comprising reading data from the ACD block based on the state information
regarding the ACD block when the validity of the ACD block indicated by the
ID of the ACD is inconsistent with the state information regarding the ACD
block. 37. The recording/reproducing method of claim 35, further comprising
determining the validity of the ACD block based on the ID of the ACD and
readingipta. froms taeodria/RIgekRARERARCA Breies hardedprminationing
when an error occurs while the state information regarding the ACD block is
reprbel sizes inB8 mAtikercor cimipee pradyitin gtatp pratatusiovi ichictritnysiersticateCith
respect to an information recording medium, the apparatus comprising: 60 a
weleglohesadiidAt andadptestavtilorarsadintionaniofatate tfermasaminstinating
recording medium having an access control area comprising access control

d4 D) RIRSKEBIRIEANG Fimon 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

recordingfreprogycing ARnaralis At SARIR EeRanize RRredsisrgiged

function adapted to the information recording medium to control access to
thedsynng ek br reoaTd g Pradiyan D GO ks HaicatRtalling Hhthe ACD
writing/reading unit to write a default ACD in the access control area when
thoisif orchato mribecrclings nwedioirares inftelitedndorneandrateed)ind e eltfauis
ACD comprising common information set to permit writing/reading with
réedielizesub-areas defined on the information recording medium and
predetermined

36. The recording/reproducing method of claim 35, further comprising
reading data from the ACD block based on the state information regarding the ACD
block when the validity of the ACD block indicated by the ID of the ACD is inconsistent

with the state information regarding the ACD block.

37. The recording/reproducing method of claim 35, further comprising
determining the validity of the ACD block based on the ID of the ACD and reading data
from the ACD block based on a result of the determination, when an error occurs while

the state information regarding the ACD block is reproduced.

38. A recording/reproducing apparatus which transfers data with respect to

an information recording medium, the apparatus comprising:
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specific information. 39. The recording/reproducing apparatus of claim 38,
wherein at least part of values set for the default ACD is provided by at least
one of a host and the control unit. 40. A recording/reproducing apparatus
which transfers data with respect to an information recording medium, the
apparatus comprising: 61 a writing/reading unit writing data to or reading data
from the information recording medium having an access control area
comprisingrir§Ssof UM iRy (@etd ofeabird daaViRenGReN G il mation
for a corresponding predetermined function recognized by a compliant type
ofgendirt) myediuci diaverr ad actey saquparatussacunptiscty sccest teilawlzaaa (ACD),
non-compliant type of recording/reproducing apparatus that cannot
réeedhRdadapretaeniniesndintiona eelsgseendinthersdfterminrshiveetismling
medium to control access to the information recording medium; and a control

UWFWF&IW@WW&’/%&&W@%H%WHH %&@éﬂ:&t"& AeFATAIAETS WRiOHE

ACD regarding functigns reco%nlzabl ther cordln /repro u |n
set to % ow a n compliant f recordin I’eﬁl’ﬂ1 ucin, ra us not
apparatus’ in the access cORrol area, e in N Terort

meds M@t%‘%%‘&&gr%néﬂ'ﬂ)Héﬂ&?&'déE‘l%di%fﬂm‘é“ir%ﬁa‘ﬁ[?m%@&’&\ﬂgcﬁ%@mmo

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

thenatnapaiiend erorba s disesransinsgdetarmined specific information.
41. A recording/reproducing apparatus which transfers data with respect to

an informediarolreiosdmoplimgdiwnyriting/sgzoiraitudt comipeisidgfaali@mglteading
unit writing data to or reading data from the information
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.
39. The recording/reproducing apparatus of claim 38, wherein at least part
of values set for the default ACD is provided by at least one of a host and the control

unit.

40. A recording/reproducing apparatus which transfers data with respect to

an information recording medium, the apparatus comprising:

61



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 aGaasRyie AbRINAIMAIRIRE NG AnRdIHaE AOF B MeRNHRIHNIt
controlling the writing/reading unit to change data in an ACD block regarding

thecpreide terdiure dduingtiprateesgconableary thenpesiarticgéeprodia vega (ACD),
apparatus and record a value indicating "available" in an ACD block
réeAdiRg evingmet et infastRiigndaba ¢PUpseRttnizRIBiEtsyMIned function
recording/reproducing apparatus, among ACD blocks in the access control

afRERARER Bha BRI T L TavR I abrRh a8 PEFRIBRRI alyS RAR which is
s an /vrveelorﬁ%ﬁf‘]ég%'frﬂeﬁliaﬁﬂa&é‘t“fsré’g ?é‘?‘%’é’)ré‘é%o‘é{fé.eé&t'#e%%?a 1S Hot'é;e‘{&”ét% block

set 10 a a
controls the 'wri ading unit to change Or eras ata In

"GORGNG MEsreanFARSdNGIRN 25dRar oML AGRPIREK IHIAIAAA 1o

new tecognizable function according to a user's request and to Update state

infentRAtiefese@ardingorti R &Ky aeardingsae recognizable function
according to a result of one of the change, erasure, and addition. 43. The

recordiregydeeio duitiogh sy hey ate vofimiasacid) witesenntthat k&dDa biksaldt ACD
regarding the new recognizable function comprises a default ACD that has
cempneAGHaRsRItDA Bectiosaiervonizaiie by dtinecaiingaspoguang dvrara s

defined on the information recording medium and predetermined specific
iﬁfbtlt?ﬁéﬁﬁ?ﬁs 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.

41. 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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63 44. The recording/reproducing apparatus of claim 41, wherein the control
unit controls the writing/reading unit to write one of "OOh" 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
unrecognizalls (HREHRMOIFRMALA B R a0ifE SR BRERIBEOSE IMCh RTOBl ock
comprising: recording default access control data (ACD) in an access control
aregawiertrapredermaition ftectodirgoyeidim by thiisdizedirg/reinidiadingd,
wherein: the access control area is provided in the information recording
neeRRIAUsERd cerdrA Iritieanslicatine ‘AGITehlevingedfidacifesaiginoi®r a
correst)ondln predetermined function recognized by a compliant type of

rEBTRIFG HI /Bﬁ”F@B’FdfdﬂHﬁiﬁga'ﬁﬁ%iﬁa?Méhﬁr{aCWHIEP/"%Pé%‘iLtB%IEW%{atus
non-com q recordln oducm us that cann
R e R R e R R R e e
medimip&pntrol access to the mformatlon 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. The recording/reproducing method of
claim 4%2whereihatdeadinpaspaidiaing ametrdarsthictidtadlt Akkis theosidea
by at least one of a host and the control unit. 64
unit controls the writing/reading unit to change or erase the data in the ACD block
regarding a recognizable function or to add a new ACD block regarding a new
recognizable function according to a user’s request and to update state information
regarding the ACD block regarding the recognizable function according to a result of

one of the change, erasure, and addition.

43. The recording/reproducing apparatus of claim 42, 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.

63



47. A recording/reproducing method comprising: recording in an access
control area at least default access control data (ACD) among ACD
regarding functions recognizable by a recording/reproducing apparatus when
recording/reproducing apparatus initializes or reinitializes an information
recording medium, wherein: the access control area is provided in the
information recording medium to record ACD therein, the ACD having

commog4nformagie terdeRERSRRISINGD pareds ieraned funsiem reegpized
by a compliant type of recording and/or reproducing apparatus and which is
sehitaaiens ahnonibayngdiding tpetcivriee ondintydepradd ¢hft” apharsskibeit
cannot recognize a predetermined function adapted to the information
raéeordling fhediiesanishtedlaciwsto iodibaterifatrinetioplr Staskdiegprdidithe), and
the default ACD comprises common information set to permit Writinﬂgz/reading

WHHSRSPEAE LiIRUARAAS HBAHRRY SRR HRGHNEA GRS FRISY HREBRIRT and

predetermine ific information. 48. A recqrdipg/reproducing method
O A B e R A M AL o Bk VELLASPa

ftﬂﬂ&ékoﬂégé‘?&ﬂ%%que AZSSOTEHANERIHGING apparatus, in an access

control area when an information recording medium is reinitialized; and
recording a value indicating "available" in an ACD block, regarding a function
unrecognizable by the recording/reproducing apparatus, in the access control
area, wen theAnéoomiatiire peconiiggnetediltonisrigimjtialized, 65

recording default access control data (ACD) in an access control area when an
information recording medium is initialized or reinitialized,
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 the predetermined function adapted to the information
recording medium to control access to 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. The recording/reproducing method of claim 45, wherein at least part of

values set for the default ACD is provided by at least one of a host and the control unit.
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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 the predetermined function adapted to the information recording
mediumyto controlasrMss b IBgLENgIMAteN csRpAEHGY medium. 49. The
recording/reproducing method of claim 48, wherein the changing comprises:
changing ardingsingntheceatadntibl ) lekst ety ratioes the necodmizatae)
function or adding a new ACD block regarding a new recognizable function
astwing Do adinad vecjivastregnanizstigthpsener dforamieidisinsprpeRriuh e
ACD block regarding the recognizable function according to a result of one
offiz8 &?ﬁ?ﬁ?j@?/é%@g#@!%@%aiﬂ%m'%?%@ rediRiFRS ATk method
o1r‘e%lgri5rl1n4?ﬁe\grlljerein the ACD block regarding the new recognizable function
comprisés a déffult 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. 51. The
recording/reprgdugingsnetiel HE&lRIpIRcw harRimibentRe A IR Misas:
66 recording one of "OOh" and "FFh" in the ACD block regarding the

uttr esogeh @b b dusictibn AT disdig chahibe idiQiD diloc koreganaispotiting
unrecognizable

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

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.

48. 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

recording a value indicating “available” in an ACD block, regarding a function
unrecognizable by the recording/reproducing apparatus, in the access control area,

when the information recording medium is reinitialized,
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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. 52. The
information recording medium of claim 1, further comprising an ACD state
information area and a defect management area having a disc definition
structure used by the recording and/or reproducing apparatus to perform
defect masiapanecvsthciRaBrskiPishrinbREMAtHN TR AA HICEBedHE,
wherein the ACD state information area is included in the disc definition
stnactunetanstisdsed tioeckte timeiAE Dheavirgpdnlhitynof thierAG@idréoarded in the
access control area. 53. The information recording medium of claim 1,
wifsies Rothng CBdRIAte Neb MpHive Jegeatified Rforermipiai tyelelRfcacRItng
common information. 54. The information recording medium of claim 53,
M@fﬁ%ﬂ@%@ﬁﬁﬂi%é‘fﬁ)ﬁ’@%ﬁﬁ%& P@EW@(F@ﬁ&ﬂ?@FﬁYGﬁﬁ&uon
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recording layer on which data is writable but cannot be erased, wherein the
ARGRYE RPRiEGLATEa is on the write once recording layer. 56. 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.
49. The recording/reproducing method of claim 48, wherein the changing
comprises:
changing or erasing the data in the ACD block regarding the recognizable
function or adding a new ACD block regarding a new recognizable function according
to a user’s request; and

updating state information regarding the ACD block regarding the recognizable

function according to a result of one of the change, erasure, and addition.

50. The recording/reproducing method of claim 49, 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.

51. The recording/reproducing method of claim 48, wherein the recording

comprises:
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57. A computer readable medium encoded with instructions for implementing
the method of claim 9 implemented by a computer. 58. A computer readable
medium encoded with instructions for implementing the method of claim 13
implemented by a computer. 59. A computer readable medium encoded with
instructions for implementing the method of claim 18 implemented by a
computer. 60. A computer readable medium encoded with instructions for

implemesting i§ereethtochobatpirr Bl mnRIROTS BisEk Pypargagipdter. 61. A
computer readable medium encoded with instructions for implementing the
meitieoogofzatanfudsiiom pdend@ate dhiytieedoDipbltek eg=dnd\tico mpeteynieaolable
medium encoded with instructions for implementing the method of claim 47
ifpletinedesd st havervigtéata3nA computer readable medium encoded with

instructions for implementing the method of claim 48 implemented by a
Comput@p.agging state information regarding the ACD block regarding the

unrecognizable function to indicate that the ACD block regarding the unrecognizable

function is available.

52. The information recording medium of claim 1, further comprising an
ACD state information area and a defect management area having a disc definition
structure used by the recording and/or reproducing apparatus to perform defect
management with respect to the information recording medium, wherein the ACD state
information area is included in the disc definition structure and is used to determine the

usability of the ACD recorded in the access control area.

53. The information recording medium of claim 1, wherein the ACD further

comprises specific information in addition to the common information.

54, The information recording medium of claim 53, wherein the specific
information comprises recording specific information including recording date of the
corresponding ACD and/or identification of the apparatus which recorded the

corresponding ACD.
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55. 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.

56. 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.

57. A computer readable medium encoded with instructions for

implementing the method of claim 9 implemented by a computer.

58. A computer readable medium encoded with instructions for

implementing the method of claim 13 implemented by a computer.

59. A computer readable medium encoded with instructions for

implementing the method of claim 18 implemented by a computer.

60. A computer readable medium encoded with instructions for

implementing the method of claim 31 implemented by a computer.

61. A computer readable medium encoded with instructions for

implementing the method of claim 45 implemented by a computer.
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62. A computer readable medium encoded with instructions for

implementing the method of claim 47 implemented by a computer.

63. A computer readable medium encoded with instructions for

implementing the method of claim 48 implemented by a computer.
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