TI TLE OF THE | NVENTI ON OPTI CAL RECORDI NG MEDI UM AND

RECORDI NG REPRODUCI NG APPARATUS CROSS- REFERENCE TO RELATED

APPLI CATI ONS [ 0001] This application clains the benefit of Korean
Pat ent Application No. 10-2004-0036377, filed on May 21, 2004 in the
Korean Intellectual Property Ofice, and Korean Patent Application
No. 10-2004-0042656, filed on June 10, 2004 in the Korean

Intell ectual Property Ofice, the disclosures of which are

i ncorporated herein in their entireties by reference. BACKGROUND COF

THE | NVENTE 6N HaNYERTIONe | nvention [ 0002] The present invention
relates to a disc, and nore particularly, to an information recording

nmedium a wite-once information recording nedium a rewitable
i nf or PP ORALREFARBGIGMEPIMY ANRIRBCPRPE RB S PRARPUET at us

and net hod, by which data for access control is appropriately managed
to secure recordi ng/reproduction conpatibility, and a

conput eCROSSHEFERENCETOIRBRATEIIARPLIGADIONSY a program for executing
the nethod. Description of the Related Art
[0001] This application claims the benefit of Korean Patent Application No. 10-2004-0036377,

filed on May 21, 2004 in the Korean Intellectuat Property Office, and Korean Patent Application
No. 10-2004-0042656, filed on June 10, 2004 in the Korean Intellectual Property Office, the
disclosures of which are incorporated herein in their entireties by reference.

L]

BACKGROUND OF THE INVENTION
Field of the Inveniion

foo02] The present invention relates to a disc, and more particularly, to an information
recording medium, a write-once information recording medium, a rewritable information
recording medium, and a recording/reproducing apparatus and method, by which data for
access control is appropriately managed to secure recording/reproduction compatibiiity, and a
computer-readable recording medium storing a program for executing the method.

Description of the Related Art

[0003] The standards for optical systems including opfical 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 o 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 systemn 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 and 13. For example, when the new standard disc 14 is loaded into the old
standard drive system 11, the old standard drive system 11 should properly operate in response
to néwly added functions in the new standard. Therefore, the standards should be designed by
considering the necessity of updating them continuously. '



[ 0003] The standards for optical systens including optical disc drive
systens and optical discs have to be frequently updated in |ight of
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access fbﬂﬁg] r:ﬂ:!r:on@fnﬁ?o an aspect of the present invention, the state information includes a first
defective state selectable between and indicating af least on of a state that the ACD block is
detected as defective while the ACD is recorded in the ACD block, a state that the ACD block
has invalid ACD, a state that the ACD black has old and invalid ACD and updated ACD has
been recorded in another ACD block, a state that the ACD block is an unrecorded block filled



[ 0009] According to an aspect of the present invention, the state
information includes a first defective state sel ectabl e between and
indicating at |least on of a state that the ACD bl ock is detected as
defective while the ACD is recorded in the ACD bl ock, a state that
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information recordlng medium including an access control area in which ACD is recorded, the

ACD having common information set to allow a recording/reproducing apparatus that cannot
recognize a predetermined function of the write-once information recording medium te control
access 1o the write-once information recording medium; and an ACD state information area in
which state information regarding one of defectiveness and recordability of an ACD block, at
which the ACD is recorded in the access control area, is recorded.

[0015] According to an aspect of the present invention, the state information includes a first
state that the ACD block is available for recording of ACD, a second state that the ACD block is
a defective block, a third state that the ACD block has valid ACD but is detected as defective



[ 0015] According to an aspect of the present invention, the state.
information includes a first state that the ACD block is avail able
for recording of ACD, a second state that the ACD block is a
defective block, a third state that the ACD bl ock has valid ACD but
is detected as defective while the valid ACD is reproduced fromthe
ACD bl ock, and a fourth state that the ACD bl ock has valid ACD.
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yet anctonel agempisdecasded he present invention, there is provided a
recordi ng/ reproduci ng apparatus including a witing/reading unit
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that the ACD block has valid ACD.

[0020] According to yet ancther 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 of the information recording medium to control

access to the information recording medium; and a control unit controlling the writing/reading

unit to record state information regarding one of defectiveness and receordability of an ACD block,
at which the ACD is recorded in the access control area, in an ACD state information area
provided on the information recording medium.



unit to record state information regardi ng one of defectiveness and
recordability of an ACD bl ock, at which the ACD is recorded in the
access control area, in an ACID state information area provided on
the information recording nedium [0021] According to an aspect of
the present invention, when the ACD recorded in the ACD block is
updated, the control unit along with references cited therein
controls the witing/reading unit to change the state information
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of defectiveness and recordability of an ACD block, at which ACD is recorded in an access
control area provided on an information recording medium, in an ACD state information area
provided on the information recording medium, the ACD having common information set to allow
the recording/reproducing apparatus that cannot recognize a predetermined function of the
information recording medium to control access fo the information recording medium,

[0026] According to still another aspect of the present invention, there is provided a write-once
information recording medium including an access control area in which ACD is recorded, the
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ACD having conmmon information set to allow a recordi ng/ reproduci ng
apparatus that cannot recognize a predeterm ned function of the
write-once information recording nediumto control access to the
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[0029] Additional aspects and/or advantages of the Invention will be set forth in part in the
description which follows and, in part, will be obvious from the description, or may be learned by
practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS



FIG 1 is a diagramfor explaining conpatibility between discs and
drive systens of different standards in the conventional technol ogy;
FIG 2 illustrates a structure of a wite-once information recording
medi um accordi ng to an enbodi nent of the present invention; FIG 3A
illustrates an exanple of a structure of an access control area (ACA)
shown in FIG 2; FIG 3B illustrates an exanple of the structure of
the ACA shown in FIG 2; FIG 4 illustrates a detailed

struct u[besdaf Bnd AROEAL HnElgb s BRIGR0RMge8 HARe g&@%mm/@ﬁwvﬁﬁgeeeanbh

an area in which access control data (ACD) stafe. infornat]
recorde'HOfS@EBfr“a"tr?g T Wﬁ&&ﬁﬂ%ﬁ?gbge?ﬁ%'”w&?fhe"] ﬁ@ﬁﬁf‘rﬁéﬁ‘?mo with

FI G 5 teldramst taihe acodGipasyimi drawingsoinmehichon accordi ng to an enbodi nent
of the present invention; FIG 6A illustrates a first exanple of
st ates of ACHEDLI is@ldiagram fonexpiiiAngenmpatibility Pet@eerpdisdsiaBd deB: systamstaf at es

an exan@f&etistafdlds hdhSodnVbRbRA tdchRblbdyc! uded in a tenporary disc

FIG. 2 illustrates a structure of a write-once information recording medium according 1o
an embodiment of the present invention;

FIG. 3A illustrates an example of a structure of an access control area (ACA) shown in
FIG. 2;

FIG. 3B illustrates an example of the structure of the ACA shown in FIG. 2;

FIG. 4 illustrates a detailed structure of a temporary defect management area (TDMA)
provided with an area in which access control data (ACD) state information is recorded
according to an embodiment of the present invention;

FIG. 5 illustrates ACD state information according to an embodiment of the present
invention;

FIG. 6A illustrates a first example of states of ACD blocks in the ACA shown in FIG. 2;

FIG. 6B illustrates an example of ACD state information included in a temporary disc
definition structure (TDDS) in accordance with the states of the ACD blocks shown in FIG. BA;

FIG. 7A illustrates a second example of states of the ACD blocks in the ACA shown in
FIG. 2;

FIG. 7B illustrates an example of ACD state information included in the TDDS in
accordance with the states of the ACD blocks shawn in FIG. 7A;

FIG. 8A illustrates a third example of states of the ACD blocks in the ACA shown in FIG.
2;

FIG. 8B illustrates an example of ACD state information included in the TDDS in
accordance with the states of the ACD blocks shown in FIG. 8A;

FIG. 9 illustrates a structure of a rewritable recording medium according to an
embodiment of the present invention;

FIG. 10A illustrates an example of an ACA shown in FIG. 9;

FIG. 10B illustrates an example of the ACA shown in FIG. 9;

FIG. 11 illustrates a detailed structure of a TDMA provided with an area in which ACD
state information is recorded, according to another embodiment of the present invention;

FIG. 12A illustrates an example of states of ACD blocks in the ACA shown in FIG. 9;



definition structure (TDDS) in accordance with the states of the ACD
bl ocks shown in FIG 6A; FIG 7A illustrates a second exanpl e of
states of the ACD bl ocks in the ACA shown in FIG 2; FIG 7B
illustrates an exanple of ACD state information included in the TDDS
in accordance with the states of the ACD bl ocks shown in FIG 7A
FIG 8Aillustrates a third exanple of states of the ACD bl ocks in
the ACA shown in FIG 2; FIG 8B illustrates an exanple of ACD

a1 38108 LRSI PSS GBS RGN DTS o
St r uct (BCEOIgANGY Wityie stalbs ef the AGP dlosks shewn imfISe ¢2di ng to an enbodi ment

of the preset, J3pMRRirateSan Elenpleldtbtates! o el AUPBloA@ P8 MACsHBhn HFIGCE
shown in Fi %IG.91’SB illustrates an example of ACD state information included in the TDDS in
accordance with the states of the ACD blocks shown in FIG. 13A;
FIG. 14A illustrates an example of states of the ACD blocks in the ACA shown in FIG. 9;
FIG. 14B illustrates an example of ACD state information included in the TDDS in
accordance with the states of the ACD blocks shown in FIG. 14A;
FIG. 15 is a schematic block diagram of a recording/freproducing apparatus according to
an embodiment of the present invention;
FIG. 16 is a flowchart of a methed of recording ACD state information according to an
embodiment of the present invention; and
FIG. 17 is a flowchart of a method of recording ACD state information when an ACD

block is updated according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0031] 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 the present invention by referring to the figures.

[0032] FIG. 2 illustrates a structure of a write-once information recording medium, i.e., a
write-once disc 200, according to an emhbodiment of the present invention. Referring to FIG. 2,
the disc 200 sequentially includes a lead-in area 210, a data area 220, and a lead-out area 230.

[0033] The lead-in area 210 includes a pre-recorded area 211 in which predetermined data is
recorded when the disc 200 is manufactured, a test area 212, an access control area (ACA) 213,
a defect management area (DMA) #2 214, a DMA #1 215, and a temporary DMA (TDMA) 216,
The pre-recorded area 211 can be used only for reading. The test area 212, the ACA 213, the
DMA #2 214, the DMA #1 215, and the TDMA 218 are areas to which data can be written and
rewritten. 1t is understood that additional andfor fewer DMAs, TDMAs, test areas, pre-recorded
area, andfor ACAs can be used, and that the pre-recorded area could also be used for recording
in alternative embodiments of the invention.



FIG 10B illustrates an exanple of the ACA shown in FIG 9;

FIG 11 illustrates a detailed structure of a TDVA provided with an
area in which ACD state information is recorded, according to another
enbodi ment of the present invention; FIG 12A illustrates an exanple
of states of ACD blocks in the ACA shown in FIG 9; FIG 12B
il lustrates an exanple of ACD state information included in the TDDS
I n accordance with the states of the ACD bl ocks shown in FIG 12A

o b OBl e icbbruaflar@ BT PLe0 il @ e hrath otfsoh BRI radBrdahe
A or et e st 2l MaR RS o BRTSRE, 1 eEOHPR Rrep A1 S0TRe SlgsriDy pe
ACD bl osmich as hafiwe manufeti@Ginglr@Aiber thalRt€atifidsttAe dist 2AL. r Bibeeven it ie Miadustendof
t at I L0, %?;@ﬁ ' . 4B
iSI ?ugf rtg teiﬁgﬁég%fﬁgﬁ@ﬁ?ﬁr%@]‘%@t et or rrigg ip(@ﬁg?%rg?du%%z?% t he TDDS

I n accordance with the states of the ACD bl ocks shown in FIG 14A;
FI G 150P351Thedert Aieaied2 l§lweéﬁ%t?ﬁféﬁ? eicorgling @ew?ronrﬁw like Eﬂ" Qatirpal ,ﬁg:ordlng
appar at grptha@peregd.ng t o an enbodi nent of the present invention;

[0036] The ACA 213 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 200 is recorded in the ACA 213, an
example of which will be described in detail with reference to FIG. 3.

[0037] The DMA #1 215 and the DMA #2 214 are provided to record information regarding a
defect occurring in a user data area (UDA) 222. When no data can be written to the disc 200
since the disc 200 is finalized, final temporary defect management information recorded in the
TDMA 216 Is recorded in 2 DMA as final defect management information.

[0038] The TDMA 216 is an area in which temporary management information for managing a
defect occurring during use of the disc 200 and for managing data recording on the disc 200 is
recorded and updated. The TDMA 216 includes a temporary disc definition structure (TDDS)
410, a temporary defect list {TDFL} 420, and recording management data (RMD) 430. The
TDDS 410 includes an area in which state information regarding an access control data (ACD)
block included in the ACA 213 is recorded.  An example of the area will be described in detail
with reference to FIG. 4. However, it is understood that the state information can be recorded
in other areas of the disc 200.

[0039] The data area 220 includes a spare area #0 221, the UDA 222, and a spare area #1 223.
The UDA 222 is provided to record user data. The spare area #0 221 and the spare area #1
223 provide spare blocks replacing defective blocks occurring in the UDA 222.  Such spare
area is allocated to the data area 222 during initialization or reinitialization of the disc 200.

[0040] The lead-out area 230 includes a DMA #3 231 and a DMA #4 232. A plurality of DMAs
is provided to increase the reliability of the disc 200 by repeatedly recording the same final
defect management information in a plurality of portions on the disc 200. However, it is



FIG 16 is a flowhart of a method of recording ACD state information
according to an enbodi mrent of the present invention; and FI G
17 is a flowhart of a nmethod of recording ACD state information when
an ACD bl ock is updated according to an enbodi nent of the present

i nvention. DETAI LED DESCRI PTI ON OF THE EMBODI MENTS [ 0031] Reference
will now be made in detail to the enbodi nents of the present

I nvention, exanples of which are illustrated in the acconpanying
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[0043] The ACD #1 310 includes common information 311 and specific Information 312, The
common information 311 includes an ACD_ID 313, (i.e., an ID identifying ACD), formatability
information 314 indicating whether the disc can be formatied, spare area
recordability/reproducibility information 315 indicating whether a spare area is recordable or is

only reproducible, and UDA recordability/reproducibility information 316 indicating whether a
UDA is recordable or is only reproducible.

[0044] A drive system can determine based on the ACD_]D 313 whether the ACD #1 310 is
about a recognizable function. In other words, if the drive system knows the ACD_ID 313, the
ACD #1 310 is determined as being about a recognizable function. Otherwise, the ACD #1 310
is determined as being about an unrecognizabie function.

[0045] In addition, even though the drive system does not know the ACD_ID 3183, 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.

[0046] The ACD #2 320 also includes common information 321 and specific information 322,
The common information 321 includes an ACD_ID 323 and common information table
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[ 0035] The test area 212 is provided to test the recordi ng power or
the like for optimal recording on the disc 200. [0036] The ACA 213 is
provided to record information prescribing operations of a drive
system for a new function to be added afterwards. Common information
enabling a drive systemthat cannot recognize a certain function to
access the disc 200 is recorded in the ACA 213, an exanple of which
W Il be described in detail with reference to FIG 3. [0037] The DVA
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rrin | s¢ and
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managi r%feﬁaksgete@%swﬁﬁ ?ff%ﬁ%ﬂ@" %Hw@*n#wﬁa@hﬁ A adﬁ?i%{‘toéd The
TDVA 2 Merificatibruales weitirige data tsaeyordidin adetbsenuént ACDIaocct ure (TDDS) 410, a
tenporary defect |ist (TDFL) 420, and recordi ng nanagenent data (RVD)
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r ef er erddevelver, itis(areférablEobue Vet required, that thdehmianantofnfidibn tdee ridt idtiade

The _dad &b st ep e ety SRl 79 Z5e. “Faig imatissebeaipd o
spar e a@xblydk ip MBich NG ismEorRRE Within thedAGAIR1S is cecoried irdheSBMARI6a. The
spar e a;(c%amﬁgw?@ﬂwm% é&ﬁnmaﬁfemaamsms%& éﬁ)ﬁorﬁg%iggmﬁgﬁggmm 06 Khie

replacin éctive occurring in spare area
i s al | defggeayon E?gﬁm@@aﬁ%?% osDnot e FECRier AF ¥Rdatedzat i on or
reinitialization of the disc 200. [0040] The |ead-out area 230

I ncl udge049] Divikher3vapds] sincristate DdRmatdorR@gardiAg ph ACE hildck irothe BRIAS21B 45

provi ded.dr d'.ﬁ‘ﬁ"r%%%bhfél Er#fnﬁ#?é THmx 296, r&éb?da% rg@&mlﬁ ﬁBF‘rﬁﬁQ tiofd! Y

recordi ng managenent urality

of por trﬁﬂﬁ'i@"gﬂi’efr Péﬂ&ﬁ@@hgd@notms\ﬂ@@@d i fhe ACD. limferﬁgqr%bd'wnea&oducrbmtv
addi ti GfraimaEion Fegu@ing RETITEVA 206 isRbMRAANACDIRE s sf RaBoHiaIwritiflg tsthd TDMA

and/ or 21’1E,C Orqe(lj'l%dnelw Aé)ls Blgcr:k %E’;{Sged o?tan te;(llgtln% A&fD glocg( is changed in the ACA 213,
changed ACD state information cannot be recorded in the TDMA 216, In this case, a real state
of each of ACD blocks included in the ACA 213 cannot be known, which makes it difficult to
abtain valid ACD.

[0050] Meanwhile, according to usage of a write-once information recording medium, the TDMA
216 may be entirely or partially included in a spare area 221, In this case, spare area
recordability/reproducibility information should not include information regarding the TDMA 216
because it is preferable that the ACD’s common information does not include TDMA 216
recordability/reproducibility information.

[0051] FIG. 3B illustrates another example of the structure of the ACA 213 shown in FIG. 2.
The second example shown in FIG. 3B is similar to the example shown in FIG. 3A, with the
exception that the common information 311 includes TDMA recordability information 317 and
data area recordability/reproducibility information 318 and the common information 321 includes
TDMA recordability information 327 and data area recordability/reproducibility information 328.
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[0041] FIG 3Aillustrates a first exanple of a structure of the ACA
213 shown in FIG 2. Referring to FIG 3A, the ACA 213 includes an
ACD #1 310, an ACD #2320, and an ACD #3 330. [0042] The ACA 213 is an
area in which common information used to access a disc regardl ess of
exi sting or new standards is recorded. In other words, the ACA 213
stores a common information table applied in common to all functions
used in existing standards and new standards. ACD constitutes a
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r ecor dabomithedatepea dycoibitedt y i nformati on 316 indicating whether a
UDA is recordable or is only reproducible. [0044] A drive system can
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ACD state information is recorded according to an embodiment of the present invention.
Referring to FIG. 4, the TDMA 216 includes the TDDS 410, the TDFL 420, and the RMD 430.

[0056] The TDFL 420 is an area in which information regarding a defect occurring in a UDA 222
(e.g., an address of a defective block and an address of a block replacing the defective block),
are recorded for temporary defect management. The RMD 430 is an area for recording
management. The RMD 430 is managed according 1o a recording mode. When a recording
medium is used in a sequential recording mode, the RMD 430 is managed according to
sequential recording information. When the recording medium is used in a random recording
mode, the RMD 430 is managed according to a space bit map (SBM). The TDDS 410is an
area in which disc management information is recorded for temporary disc management. In
particular, ACD state information 411 is recorded in the TDDS 410 according to an embodiment
of the present invention.
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containing formatability informati on 324, spare area
recordability/reproducibility information 325, and UDA
recordability/reproducibility information 326. [0047] It is
preferable, but not required, that the ACA 213 is sequentially used
froman inner to outer radius of a disc 200 or froman outer to inner
radius of the disc 200. In addition, when a defect is detected while
data is witten to an ACD block in the ACA 213 or as a result of
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second exanple shown in FIG 3B is simlar to the exanple shown in

FIG 3 co‘*“&"i“ H&ﬁA taie%‘r E@s@q%&‘uﬂn%ﬁ%@% dné&fﬂtrsrf@éo'n% i & ¥DDAGh udes
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area recoraapi || mat1 on . n
parti cUF &y 588%‘?” e@%%ﬁé""@kﬁ}#}%{p‘bﬂ in FIG 3A the TDVA

recordability information 317, 327 shown in FIG 3B is included in
t he corlf@fil Anfesamele pbigcading A@@zb!ockﬁwwgiormatﬁa 41wl beglgenr@at below \n

i nf or Mafate it %ereﬁeatoqhi@é GAQhrohé}PéB’d‘FIG @Aqnu@ﬁatbgan ém@gléibf%t@s GED.@%

included in a TDVA 21 \%a)éslgr} %:8 ah é£1omal ?E

r ecor detPeks it ACA 213 shown in Fl e errlng to e ACA 213 inc udes 64 blocks
and includes two ACD blocks #1 and #2 having valid ACD, and the other 62 blocks that have no
data recorded therein and are available for recording.

[0062] FIG. 6B illustrates an example of the ACD state information 411 included in the TDDS
410 in accordance with the states of the ACD blocks shown in FIG. 6A. Referring to FIG. 6B,
the TDDS 410 includes an area with a size of 16 bytes to store the ACD state information 411
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TDDS even when the TDVA recordability information 317, 327 is set to
prohibit witing to the TDVA 216. 100531 Meanwhil e, although not
shown in FIG 2, the TDVA 216 nmay be assigned in a data area, such as
UDA 222. In this enbodinment, the TDDS 410 in which ACD s state
information is recorded nay be included in the TDVA 216 assigned in
the data area. In this case, the TDDS included in the data area
shoul d be al so recordabl e/ reproduci bl e even when witing to/reading

fromt %n@ﬁ’ﬂfr@ sﬁt@ﬁfdrﬁaﬁn(?@%é?dhﬁ%e 6h 995!@ m&hﬁhe@tirhlﬁé Am@l% shéﬂﬁn%A

recordabi | it formation,

o or G Tdiede B B AU G AL 205 72 have MaNRIOABD LR SHE Sreseoqrsies st

g%g ansfoinfegion it pRsilioReb 102 and bS] aridbits r"elp mducurdindljastsyate lrmfdtmhm&fcmu@lnl 318,
is i.n ar FOAUCIL DI I 1| Q a

por t1 oo uIeTgS Ay BT TS Bel B BRI S R B Brasia o B o

i's, thevalbb® fanACR tesaldingh®” il re\m}'@dme@@hdzémsalooﬂbéeaﬂhnou@l bihenethat state

enbodi MEBimddbn Féasrdmafeawshh@@z sls&@réiéxa%s%w 4@055] FIG 4

illustrates a détall'ed structure of the 6 provided with an

f t d

ormoai Mot B¢ R 6 3bdnsheR ChRleeS R thiab B SRRt R Al oM lonn
216 i nc'lrunﬁemaémeorﬁﬂbﬁ)ﬁa thé ACDtupdaféDibhd d20rreran df 4 HefedtivBDIHBIO . F[.O’&Bl The
TDFL 4 i
T Cihelygiodtn Bkibie & il RS BB b PR Shatfindy TG RELUIE! 19
o bl o RNNSEATHUNCHE 4 i AL Eeepidod MEIOARD blosk &1 Shama L. POiS avRStal 5
_?_ﬁf e%t JdeRieie eRbled w-ﬁff@u E-030)) Ib%@meaﬁrﬁisﬂcb@é Lﬁﬁ@éﬂautg)lémn@'eﬁiﬁ?RCD

e S mana CC |
e otk daly rwﬁeogg%ééﬁe it By . eiott sethelfE Hiounl vefdtonagosao
i's rranageubchwman Bgedoniescihe opdated ACR Boectirdey i af ACDWidch H4. \Wssareslie
recordiAATBUMIY hadthedky MO0 AIPEAERTE ARERRR nd 00 DL AP0 ©

nanage accor ace 410 1s an area
in vihi MAIHAGE r?ﬁﬁaﬁﬂlﬁ"r@ﬂp DF‘Fﬁ'BF%Q’b‘%?’I rgmpip spregrded 31d avalgdlss ary di sc

managenent. I n particular, ACD state information 411 is recorded in
t he TD@oe#] Fl@FSdldiralgs to emnnmm‘dhb AED stale infolmeatipn é $eintludenhie titel TS

0057 I t
L| 0° kl . gam&@@@ vgth' tgé gta {80t A0 Aébll_p %QQEM% F‘lt()as trg g?égérgﬁgﬁr
state iSHBIHEACE fPCP@gérrdhﬁQCQ tgqchgn in thgACH 1233 16 Notyakig any womw@th@t at e
I nf or MajplRs of ﬁ@a@m Bigs ﬁ%&éd@ﬁllﬁﬁs ek iafi@ B146n tHaear DYS 4 12Xk ciEhgedliaf "01°t S

are as to th t nf or.mat Accor di.n tes
S Yiftgiers B psedn B bR AL BisledPtpiifaon ERRI AR bR B oy

ACD bI crerlnalnm tSiree A Block-deasdreen Hetedted amithingsdefestive duing titing oraeiaer

of bl 0Gkg 1R Gbiibatidh bieating A5H¥ at positions b123 and b122 are changed into “01”.  Since

the update, valid ACD has been recorded in the ACD block #4, bits at positions b121 and b120
are changed into *11".

[0065] FIGS. 8A and 8B illustrate changes in the ACD state information 411 recorded in the
TDDS 410 according to an error occurring while an ACD block is reproduced. FIG. 8A
illustrates an example of states of the ACD blocks in the ACA 213 shown in FIG. 2. A
write-once information recording medium having a state of the ACA 213 shown in FIG. 7A may
be loaded into a drive system, and an error occurring while the valid ACD respectively recorded
in the ACD blocks # 2 and 4 in the ACA 213 are reproduced based on the ACD state information
411 included in the TDDS 410 shown in FIG. 7B may not be corrected during the reproduction.
Since FIG. 8A illustrates states of the blocks untif an error oceurs while the ACD recorded in the
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[0058] FIG 5 illustrates exanples of ACD block state information 411
included in the ACD state information 411. Referring to FIG 5, a
state of each ACD block is expressed with 2 bits, i.e., "00", "01",
"10", or "11" indicating one anong four states. [0059] In the shown
exanple, bits "00" indicate that an ACD block is available for
recording ACD. Bits "01" indicate that the ACD bl ock is defective.
More specifically, bits "01" indicate one anbng a state that the ACD
bl ock | gcolBlec#ER r@fodlRéd id state Vithe ACAGH3 FowrAR PIE &A ib thelsBe ASRaP! OCk
in an ?@ Hwﬁﬁa@g that the ACD bl ock has invalid ACD, a state that

t he ACD'BI"D ‘ol d and invalid ACD and updated ACD having the same
ACDI D as the old and invalid ACD has been recorded in another ACD

bl ock d@@ﬁﬁldﬁ|@|g35cltluﬁaiEéqu@@mnl@ofdb@é$@§taMDM§WG 431 wcluded in fthet TODR
ACD bl gl 1§ ocBuaH AN SecB PR ALD ictls Whckh IRRIC, BRI Be1offiAd  Fic, 8B, to

accor di ndc% finalizatio e-once disc. Bit "“"Tndicate
t hat t HB %éi)‘hﬁi he r?‘cl'?a@c‘ii%efdi 'EI‘“E@@%’?JPCN %2 'HHP&Q%%%@ %‘B?Celéﬁ"l/‘@h%‘fqne
ACI D i sthtwgnritaduidedt beenmedritticéiCRits dithespdsitibnis hi2gianabe4 dvtrespdnaing\fdihe

conbi nd T HEH e AT TR 86 ondroed it 07 3 BRRGIAR AP et nte. 5
r equestACP Hioek #Rycande reproduced bya diivet systemorithdigher periornmdps than 8 Cnldentat e a

state Q:fnv@@ Mmabéé?ﬁlst 8 wa;a t@mé\ﬁl@o%&rm%%d\dmeck&l it 41 drive
i ndicate t at has 1nvalid A and updat ed ACD havi ng

the s arﬁé’StR@DY'?B ‘B%h‘S'Fﬁé PSF mﬂx@ffe\faﬁéeﬂr%’&? H\?d’a¥ QYA%D §‘i’,ﬂ9 dihe AP-hlgckPe
ACD bl ab&valid ACDem&@ée @dded th AAEHYr ndmnat sladp| i thik sitetion,dirizg thiaida ibloaddd

et er eriie 3l il Slonf hhorn e 6 Gl D S ot REB ook’ 1 i o
st at es kgckgappigruceddromihe rer Wﬂmoci(mt womo e AGD Pl #ZztheF@V@quIdﬂg to

FI G 6AontdmenfiR ot ihe didec! udes 64 bl ocks and includes two ACD bl ocks
#1 and #2 having valid ACD, and the other 62 bl ocks that have no data

d i d.a 062 G 6B
¥ st oz bl ko AP DDk Fecoflog o A A R 99 2 el oton e
t he TDD®Bridg n4lipatign presersing @ finaltstate pfdhasdist, esharfgetiha rokoming| stadk of théidism | n
FI G 6'%ue'ﬁ?£r?fléééi‘91atnﬁe 6 e@dm@ﬁof deiein TRDECA 245 bbb HQ@%&% @i&Rediyt h a

si ze of tes to Store t state information contalnlng
state .fi?rf@ﬁf A stptegafPepatgn tfﬁ'&gﬁD%"meo%fR%Wﬂmen% Sia?? ‘tfﬂé‘—‘&@ﬂe\ %3
shown i ThisdHs Possibfe bebauseredicciat @ndliaationtohthe ASE) ATD et idfbrnaatidn ihdFLBSt he
valid | r ’ i 1i.00S
127" andorTEe B g PRk SRR AR cobilh b hebBL TR e B b Y
posi ti ofigs. b125 and b124. To indicate that the other 62 bl ocks have
not been used and are available for ACD recording, "0" is recorded in

eaCE o;[o@shq iF?'(%‘F‘mﬁ@s atsitnaug ldf bﬁbusimumaor&h@heduumf(m ,rmtelmtmbreemr, @Dung
eacC (0] 1 A 0 S. 1S, €& fesse

Socl Drsteing ol iRk SR RS mitrSh, Feing 10 o helTand ded

t he TDOEB04¢Queatigiyintiudgs e tpatiirearsdl (i pdatacteatfy. ket nd@res939. The

def ect ijugy 1h|af%%|§1OFﬂc@degé‘pl‘el-rleéb?Bédaéréégﬁﬂn %ﬁﬂpéeee@ifmlﬁé@aa@éls%com% ACD

bl ocks I n

P heC ACrieB i diRsPU0qs PR PIER Sr IR AGA ST & Wiz 81 B8 DIATH
i f a dedfigctTHelattcdres s indidtes @ UMpiggadd whichuser dardorededed anda spHdsagaent

avail a I

Y e o OB A 5 spicp afep 13 Wit Bl o bddnd GRRRAGIGA R deREndRNE
updat edn KeIUDA 822. e Che lgadiouttaras 98f dreludes AwA#a'i 934 cod adMA #4 832. ACI D
block #4. As a result, the ACD block #1 has invalid ACID, the ACID

bl ock #@ode} THE feikibkedis0UD shivn AERE D %ksuﬁﬁamW malsarele &idoire 26eOt her
60 bl Ocmli(rﬁe-lorq]cé cp isc éA\ SAhgv}r? in F?émﬁ wntl"llﬂ'leee?(c?erpgon thaﬂﬂe rewntab?e élsc 900 has only a
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[0064] FIG 7B illustrates an exanple of the ACD state information
411 included in the TDDS 410 in accordance with the states of the ACD
bl ocks shown in FIG 7A Referring to FIG 7B, since the ACD recorded
in the ACD block #1 in the ACA 213 is not valid any nore due to the
update of the ACD, bits at the positions bl27 and bl126 in the TDDS
410 are changed into "01". Since there is no change in the ACD bl ock
#2, state information regarding the ACID bl ock #2 remains. Since the

ACI D bl psa f&3ddfb%’§ mBRRRMERLAGLGRG FOMA fir %nﬁéﬁirﬁﬁéféc\f%éﬁﬁéénﬁ&mt ¥hde deffodhr

asareut rific 0 S ositions bl23 and
D125 o B et The e iable Ao Bhh,oia S oy Blaptinarpafing ¥ Ao RS Beprgront
recor demd enDFlhtar Adertlnfaraiatidhdare ilecogied in the DMA @rthe EbZilabldisdgld0 Fure

changedof i, T Bign hPORPhAFICT pdif AAE it | isbr ate changes in the

ACI D state 't nfor rratlon 4 recor 410 according to an
error occurring whi an ACD bl ock is reﬁroduced._ FIG 8A illustrates
an exantfogo Igﬁlel%lEq,Stra’qutaﬂé‘itpmpéﬁ FARRACH 9% ghosnin HH: 95 RRfpTing toflg;
i CAAz\i\g 110/ HENACA B1H intlodkisia mOEHﬁ:IOdeD,% AGDiF2! mdmgaﬁm ACB k3t @300f Lﬁdwcn

. [iyv S and an
rror oL P ek pramf RS ‘hEER e Dot ded? G 1B b, “Aco
bl ocks imforraationd 01 hintlhdesAQACDLID 4018, ke parodiderdivirgéiD, dormatabilix@f@nmstion e
i nf or naﬁcbmndféaimg wﬁétha% duéb aah%enguédlgpaw aMa rédamﬁb@{rgﬁo&mmapt be

corrected durin reproduction. Since tes states

of the ﬁt%'eﬁynl]ﬁifr!nd*aﬁmamhsﬁh%%%nﬂ%arﬁm recqrqi?é"e/:&tnﬁ P EPEpdechiey and MDA

ACD bl ogksoiabilitgrapeiaucibilitg @dlormtien 1t airgicafing WiRtEA UDISis sdtomiable dr lomly 8A
is the %gwsd ﬁbﬁethat shown in FIG 7A [0066] FIG 8B illustrates an
exanpl e IAESACD state information 411 included in the TDDS 410 in
accordance with the states of the ACD bl ocks shown in FIG 8A.

Ref er r i B§7HoTheIAGD #B1030¢!sorprludgs sommgr infar@ationr) 02E aad sregific infarmationdig22.
b fCE #Phd dbrﬁnlftﬁl ﬁsﬁnﬁg&@m ifcldies &n Asotsnj 1023 ad tehmuemioihaieitatld coul d
not been ] ositiagns

Cor r es PO PHsHInARsFrion, 05, B pird robebRyfoip Bnrigematin.
"10", sdﬂ&Shmd U regaridallity@pradecibility gdormatiernt®28CD bl ock #2 can be
reproduced by a drive systemw th higher performance than a current

drive s%p; rn@@mmn&&& ah BRI IGH @hé,k@Awé s%mmnegorﬂ@%ebdhdtemnﬁ@

repr oduSEDiF G5 o e AR e gy B lb T Eeri A et e

r epr odu
may be eomwaah inforreation heﬂ mtnlmdmIDlum l@ctkrdaﬁllmy infarrsationt 104 amﬂﬁatmﬂxea t he

di .
moved froSHaeiAS R ABRY Mg ideR18 YRd 0B fnEh Bk Rior 481 Kitdnl HED
t he nor HRA ingjydss|PMf fecordability informetion 08¢ rRndgata arga r@ssﬂaBEWRmﬁﬁlbl"tv
conveni Rftkmatpa 1088.t he di sc.

[0073] In particular, unlike the example shown in FIG. 10A, the DMA recordability information
1017, 1027 is included in the commeon information 1011, 1012 in the second example.
However, the DMA recordability information 1017, 1027 does not include information regarding
a DDS included in 2 DMA to always enable ACD state information to be recorded in the DDS
aven when the DMA recordability information 1017, 1027 is set to prohihit writing to the DMA.
That is, the DDS should be always recordable on a rewritable recording medium.

[0074] While not required in all aspects, the structure of the ACA in the above-described
embodimenits is the same for a write-once information recording medium and a rewritable
recording medium. When an ACD block is detected as defective during writing to an ACA or as

16



[0067] In particular, since a final TDDS is recorded as a DDS in a
DVA on a wite-once disc during finalization preserving a final state
of the disc, a change in a recording state of the disc due to an
illegal change or addition of data in the ACA 213 on the disc can be
detected by conparing ACD state information included in the DDS with
an actual state of the ACA 213. This is possible because after the
finalization of the disc, ACD state information in the TDDS 410

refl ect § réuh bf\dhitigdtian Sﬂé?f.vn{lrgff‘tl'é%ﬁ%?re@mwlﬁa Q&H%b@ﬂani Svalldtste BIESK in the

i ncl ude 6 trates a
struct quAof‘SLH'”Bé‘%W'Fﬁ'éﬂ"@ of %E’S‘F &Ch'eje ﬁ\é%?"ﬂ:ﬁ‘ﬁ%fﬁ ”ée fgg!f BRPNE e di sc),
900 accpredetagninea \arueeet‘go'dnw'mnt'!:mf' if lwholpsmm ems\imgnnbdflbck&mf»aﬁch thg to

FIG 9, ébpq,ag BUL] %gtgh& ol Jﬁgdlg Fl'tduﬁh%éa@l%tﬁpﬁ%@nélﬁgt%n' ﬁ'iegiﬁgéa

910, a data areéa area n areé
i ncl udegv%npfeéorﬂé%m@w@ﬁ@amg@nuknommhe tivesustemin e ACdeang fillsthe rest

reCOfdegftﬁ@ﬂOAtré}ﬁalﬁﬁhéﬁnr%HPdddim gw&d%@érhhfrééualae e trodk" e FEhZ, an ACA
913, a DMVA #2 914, and a DMA #1 915. The data area 920 i ncludes a UDA

opar o alREeLFS Sty el R BB § 1 BRES cFCulf G B i ncn
def ect i #EDistatekirinationiid1 Ubte®Rizd, dtherding delammtiter ambedii9g® of the lptesent a DIVA
#3931 ajy drﬁ:o%e#é}&%g Fié)Q§9[heBm#1eé/Y%'IﬁcﬁIala§trfélrﬁfs #9 aﬁBme#LmEbG 9

has subst ant same _structure as the wiite-once. disc
in FIG QeDfrérﬂ?Ut'%@’ age Byyhicinfprmatiop FPélaEdﬁm qefgst eocyirisg ’@bBUPQsQ%rﬁWsa
DVA f or atlgddeeds orraﬂa@etwerhtocmarﬁdmwddaasgawblb@frepfaﬂn@mawfedﬂ:bmcdck) are

managengnt si d t tabhl e disc 900. A
Doe 9o FrBd P B e Bandlf | TRIDDS! 0 et o A ndieifony 00
i nf or matnfaynatipnds regerdeditordisqmanageDRi. oln paﬁ@ulﬂreMDtSéaie infodingigonaidd1 isFor

exanpl erecBrG@d e ﬁéSQWO éc@ﬁﬂdlﬁ@?@a@e%wﬂé&gf tﬁ@ﬂr&@er@':rlveﬂﬁbao [ 0070]
FIG 10A illustrates a first exanple of the ACA 913 shown in FIG 9

o0 | TR n SRt s ats s S el SO R s AR, oo
1011 anBefepiag td FIG. il hitwe bitetdre assighed for Flake ivformadion regaadinges singte Aomblo_ck
i ncl ude‘%h@nw?%& %qufgnna'ttorﬂc\aﬂarﬁﬁg 'GPb‘?g@sn&e‘ﬁﬁé(d [n%{@? 61‘49511% Rl bty

i nf or mat icatin e disc can rmatte spar e

area r edwignadbiathe 9¢P§Eﬁ"%@f9€m¥il°m1ﬂ {1.i Aeerrdiagly.db briss 80 ndBthBilhgre

whet her agighBdfoP sRteSffolnfatib® bl ergAOBLIGK ity the@apduci bl e, and UDA
recordabili1ty/reproducibility information 1016 indicating whether a

5o nidBTASRES 51 Ao hidpiod EEREARLGORA o oy B BboRell oo
The conapshownfiorifabi &bwadetﬁ@m@@gnt@ﬁtm@yr sale@MVMIf@mnﬁrorAs shown

i nf or majiy, 4, allfe SRBERACDHbCK BA fmtra\m.tlam& vecbfair@rr@dmr% &Ql%ésed%rzeblts,

area record X reproduci bility inf
o b B R Ol ek heTo e 08 et igham ACD
i Il ust r BibeiSis availebia fp recoafingtAGD. AGAs I 3indicaterthat theAGR biéck iF Hefegtiveoridore

exanpl esta%lg{ﬁﬁghy,' Bls Féf‘lnd?cgﬁ theit tli%&‘cﬁ BBk g%efeht%d &g ?&B&ﬁ!iﬁ@&ﬂcb Insu'F lécg"dm

10A, wi exce nfor mati o
r ecor dalsithg AGA théfrth@f\pﬁrblofb BA f&?fﬁF“‘d%P'ade?aé'é}Q invalid ACD. Bits *10" indicate that

r e]gtor dafwewd%l A%@cnfag%ualmd but¥s defdcRid Bt defativiOd e 2 i& Sébtt;éiila%ﬂ)ﬁb_ SHDFom the
I nformat i.on Y recordability
i nf or maffon %@2%1 é‘?ﬂPa %“'éer’ggég&%gﬁa‘@?‘ﬁp@/mpr oduci bility
i nformati on 1028.
[0078] When using a rewritable disc, when the ACD recorded at an ACD block in an ACA on the

disc is no longer valid, the ACD block is overwritten with a predetermined value {e.g., “00h” or
“FFh*) and state information (i.e., bits indicating a state of the ACD block) are changed into "00"
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[0073] In particular, unlike the exanple shown in FIG 10A, the DVA
recordability information 1017, 1027 is included in the common
information 1011, 1012 in the second exanple. However, the DVA
recordability information 1017, 1027 does not include information
regarding a DDS included in a DVA to al ways enabl e ACD state
information to be recorded in the DDS even when the DVA recordability
information 1017, 1027 is set to prohibit witing to the DVA. That

'mi ¥ L f%ema@&. et krﬁb A gqb&w Bvdigger flﬁefa% AT broewslowé\m.ﬁﬂ \ﬁigﬁt)grdﬂér%
The ACATHR PrPéevgB'&l)%l el AGTER Erlpbpieted oG i ach sk e st
wr i t e- ointemitith@f thetAGInblockomanibt by readdi lnmthendords iteword ity fresat ni4id

medi um . i ting to
an A APDHRrb e BURES,  nciH S B Rl laAG BT Wil i’ <

recor dearedﬁelaﬁimﬂb@@th aa\@h! etbF"bl ock in the ACA. During
reinitialization of a disc, a drive systemclears the ACD by

recor di po7e) Mirkg meejsaloflmé rédltae diSo, When 3 tatest AdB%cordédnnWﬂo\b@ IGRC €

s, 11 ERER e BT matpn hir A Gadk g b cRéfeed o SH s
drive syrsthemewréatlbe disc leGmicatethatdhaedCa biogh bas iovalid AN andbupdhted dvGDvie
system i, hb&ina o eﬁt'a%lf%bﬂe%ﬁ:ckﬁus%mﬁﬁ\ Srﬁ'ﬁze%ﬁ‘j,tétﬁf%é}i ng_unrecor ded

with a pre rHetermne val ue 51 FIG 11

illustr detailed structu of. the 1 r ed with an
Lren’ | AR eRelsR of Goading Sl tabraion wpaas AQR Bpdeail S e faa
anot her baodwilh rafsréncefio FIGS. p2& thenigh i1aB.c RIGOTRA iRefrates am gxanpld-bfGlatdslof

the DVPAEH ofbbis hit] ACR 814 ipwiiineis 4. Fgéﬁéinﬁd;r% RN Acﬂﬁs%ﬁudé%ﬁP

is an area I n ormation re occurring 1 n

UDA 222blpeksdncludgs twaffpid Blocksi# 1 and &2 %‘{IHQ/‘@ léﬁ@@l@“ﬁﬂ& ‘&hﬁfﬁa@lﬂék%th@tfhaae

bl ock 1 gPlAL idderdbl et Al dry BvaAnhiE fol recBfdfhgr ecor ded for def ect
management. The DDS 1110 is an area in which disc management

i nf or na te
|t o a8l £16, PRARIERs LR ot ROAISTRR ol BBt | Cbfdeq 10442 S

enbodi nEHp irmz:cplﬁ!gnq@r\@iggh@ stpige éﬁbﬁ OﬁD biephy ghownte Flﬁ:ﬂ?&-t diederting io MR t12BN
1111 copbDEs1 130 Hefibes & argy Gty a Q@OH tB sfohﬁh@%[)gsgca’ie m%?rfnﬁt" dnlg1to

FIG 11, twq bits SSi e ti rdin
ol & oRels MRS I hon UM dog I8 S PIpks IHPURTIB Mo SEPan B T 124
bl ocks Teihdioatd thantheREDNTocks G4 22d-12 Bavieithesvatid ACRS Bitsg'h €'chré ecbitied ACRate

L e T

assi gne or ma

[0077] Eqskionsb1R6 andbizg. oERE‘d@ﬁteéhﬁ% i qthes 6 ébpl@dmvem@r@eﬁ@usq@rﬁnﬁage be

expr essgfilaiile foP ACD¥dRSNR 0" Yekdidéd In Bhéh of&faosmds?%\rg; thrdmgﬁ 8d b@gmafaﬁtbfent
a state O

g;cthhidﬁp ﬁf?b?%ﬂ%%'% arcg\?ﬂg‘?h%ﬁr@g'@é%'é’fp&?% Sﬁgqls”- is expressed with 2
"01"

bits, i.e., "00" or "11" |nd|cat|ng one anong the four
st at es. [0BBRIFIGAOISA amdﬂéatllblstraiacheagesmweb‘h@a Rtatednfarmstivabl © reegrded in the

r ecor g:o Egls]f}\l% adlégm HOACDI aat%ﬁace@ﬁenbgtef f&{%@b@abcu SF@?‘C'lQ&gI%%t;Fatesd
as def e%rt?wp%ﬁfﬁ@*eﬁ@%tsw blegkgirine C@Wéaﬁﬁww EP%@RtH%eﬂénﬂm K
i s a def3tieAChblockd haenCA oisadhivan NG, BA is oVerBiittiennelthcaore sinbathet he

0 ke A LSR8 B A M e e

val i d Agle ACD regardmg a new function is written to an ACD block #3 in responsetoa request or as

a resuit of verification after the writing, and thus the ACD regarding the new function is recorded
in a subsequent block, i.e., an ACD block #4. In other words, in the ACA 913, the ACD block #1
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[0078] When using a rewitable disc, when the ACD recorded at an ACD
bl ock in an ACA on the disc is no longer valid, the ACD block is
overwitten with a predeterm ned value (e.g., "00h" or "FFh") and
state information (i.e., bits indicating a state of the ACD bl ock)
are changed into "00" indicating that ‘the ACD block is avail abl e.
Here, the ACD block is overwitten with "00h" or "FFh" to prevent the
invalid ACD from being reproduced fromthe ACD bl ock when the state

i nf or mag R vitth “6de, tﬁéﬁbb IRk #£ Ae\lid ReD! #aACcD &o&%@% a Mﬁ%%ﬁe broek rgRE e

reliabl I nval m bei n uce

navi ng ‘P8O Ak paRTTd AR I G R e
such as "00h" or "FFh". [0079] During the use of the rewitable disc,
when ar[0ogal @ 168 |Imelfat9@@mex¢mwla of trerAGITktBtethformations 1 11d duedusied ih the D&xSe

i nf or mam@m &Eoramewu!;& s%‘tgs &% ﬂ@n%lo@ks’mwh%n ﬂ&amed Rlef@.-hi?:g O tiG. Hfﬁa a

DDS o able disc indicate that the ACD has I nva
ACD, armnca;sw%rabww1 @“P%%&Euhﬂsmea" Qm@EﬂﬁléWP %lh'tamd@amgo%%el n
anf ACA igrmidtien fesgwgmgamAﬁcd bk #1, GO Jpotitictiz 2B ared b 126 #thé DDS ﬁﬂ@fai%
information r. n Cri el ow
B N N

exanpl e:hahgesit bitse'$1" aridicadmy Hatedermatiorn tegardiog ite1ACE blogk#d mmEING, Tie: ACD
Referri

ACD bl Gk ¥ 1B Bl focclial bfoly ST dIcLiNgRg ofh 1eBti s yolfeed

have noVHiRg.pite disatingstain @%P‘ﬁt'% goaing ﬁ‘?éﬁqDa'EJP‘é‘ #3 pesiions EI? W"d[tﬁ% 1]
FIG] éaﬁtheltbwﬁmtae@c}%g@i(lﬁi@pbﬁ Cﬁmdd’tﬁeACﬁhtﬁdcﬁWEham@ﬁﬂm;AGI:\]rebiﬁ;’hg
inclu ce wt e t

bl ocks 165 BEhs AR Ris i Rehd oA 0 ARG refinbibo HEaCh RbSR phfore 12

i ncl udesndd2@areshanigetlinko '9ilze of 16 bytes to store the ACD state

| nformat ion 1111 containing state information regarding the 64 bl ocks

Ib Incl Ed 84) A 1Mn@1ﬁ’.1 mlcre 4 Bhanbésn tﬂaAcoEtjz_ate infdiAdtion 14 Tedecéried @@E@
OCKS e va are r,ecqr State
it o e A0 AR R oSt Boruig Wpto 80 AR gk s6RolB8g #1682 S5 o

st at e iilfsbatenbn example ebates of the AQR Blocksdn e 2M0A T8 showd i0dl1@. 9. h Atrewifiigble
ot her @éo&?&.ﬁ%ﬁédnbﬁ‘ﬁﬁwﬂ% %f‘eeﬁ? tﬁéslﬁﬂﬂ\ STFSHRNA ifMal Iltﬁﬁprgﬁy Bé)fbacﬁ;‘a%to g drive

recordin I n eac 03|t|ons hr ou

o O Mbiem A CE GG i g VBIECACS foeP RV ra5PiRe 1 e AL Heks 8
by bi t sand@0n the[ATPE3 drd SProdilichAl baBel dridthe IACDUstALE Bf@mattding @ incldédia tCD

pdat e ORI ATy G 1 %%%ﬁia‘? ghPrtR g g e kB, [ Fokfrl T .,
exanpl dllusfrates ana'@s obthe bloeksA®ll the endrocrurs tu\hée IheACDIrscasdiashim tHerA G ilocki#eA,
Tgf err ;0 feptRiufddCine bife ofttﬁ@Aé@& DL i EId. AaA RAnSSanPdsn&¥P¥0n InFIE! G

Ais overwitten wt h" since the ACD recorded in the ACD bl ock
#1 is nof necessary any rmre In addltlon a defect is detected while
ACD regarding a new function is witten to an ACD bl ock #3 in
r espond@08s) RG.rdfulksirates amexampieat thet AGD staterinfbinedion bt 1aidiusied irrtbe DDS

\éVL 'bts '62313 t ?‘Wﬁc&&ﬂaﬁwc& Rin ﬁ@%tétsgafrtﬁa ﬂ@ntbib%kmwﬁ Wﬂ@ P4, Idﬁereﬁﬁ]a il f—*fé HEB a
913, t Heindicpis thﬁt@@@%@_recorded in the ACD block #2i |n the ACA 913 on the'disc is stlll val|d
even though it could not been reproduced, bits at the positions b125 and b124 corresponding to
the ACD block #2 in the DDS 1110 are changed into “10%, so that the valid ACD recorded in the
ACD block #2 can be reproduced by a drive system with higher performance than a current
drive system that cannot reproduce the valid ACD recorded in the ACD block #2.  If the drive
system with the higher performance can reproduce the valid ACD recorded in the ACD block #2,

the valid ACD may be moved to another normal block. In this situation, when the dise is loaded
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is filled with "00h", the ACD bl ock #2 has valid ACD, the ACD bl ock
#3 is a defective block, and the ACD bl ock #4 has valid ACD, and the
remai ni ng 60 bl ocks are unrecorded and avail able. [0083] FIG 13B
illustrates an exanple of the ACD state information 1111 included in
the DDS 1110 in accordance with the states of the ACD bl ocks shown in
FIG 13A. Referring to FIG 13B, since the ACD bl ock #1 in the ACA
913 has been overwitten with "00h", bits indicating state

i nf or Mehio QRoth&AHE 5yeerh Bferibrds, BhOGHdAED bvel %nﬁﬁéhbb%ib%k 83 %/ih@ Askmal
b126 in the DDS 1110 are changed |nt om&e@{gwg ACD. bl ock #1

to be Ul s Epioducediromippnemakilogkior Eﬂef y'pioyiding

i ndi catdongersdntiie df Meadigeat i on regardi ng the ACD bl ock #2 remain. The
ACD bl ock #3 has been detected as defective during recording or as a
resul t fd ,

|t or e 0o P16, el sORrRLE b ipdra} 1 Reb iy Ml Gl 3ol ccorapg o
t he DDSMembpdigiest effigirasent invention 1 Referingta Fﬁ:ﬁé5 Aberasesing/reprodueingt he

val i d AfpBarar@aidlidega Wisngherding/nat 3 £1d,a ddnirdl uniddl] cating state
information regarding the ACD bl ock #4 at positions bl121 and b120 are

chang 4 : '

tho AR ipe Mg e iz (Russ ¥ AIE ke balB)d GhiFedetaB bR, |
an er r ofiscol®@dhat isrey apfkieal escardinaomedsinbelithe presaspinveniiond . Her, the dispy 00 may

i |1 ust r@&ﬁrﬂ%n@é‘ﬂ%ﬂhﬁtoﬁ?eoﬁkﬂﬁgﬂﬁedﬂfm {i Qeth‘é%ctﬁo@%?% reRrith B8 rderingl 3
shown in FIG A r itable record'lngrremm having a state of the
ACA 913" Wet'ﬁhelﬂ'sé 3A may be |l oaded into a drive system and an
error occurring while the valid ACID respectively recorded in the ACD
bl ocks [0088] dhd cantichunithlecoals §E3vriing/readipg ouiti2 bowiiia datd toand reed dath foom
state i geanid oﬂi;halo b P@dagmnéd’f.ué a@téapsm%ﬂel&rﬁda%w thé‘cdﬂr@unitelB may

not be correcte ur|n%T repr.oduct’ on. Since ustrates

st at es 3PP AP slete ipRmatiop ﬁéeaérr' ? BMAjpeiyded "’\’/\Nqag"”i e ﬁ@tberdés@dPBEa
t he ACDOn#=gek stibs tfsatteACD dlock e whidteAGD &trecopdedtin en ACA iSthitles ot sad-in

FIG 14A.is 4

i |l ust ratas n%ﬁlg%égﬂ}?'f]ggoﬁ&'%ﬁtﬁ’ ré%%h r@b%}?ﬁeﬁ@gﬁa@%ﬁﬁéﬁﬁﬁﬁgﬁh 585 in
t he DDS)l@tirotheﬂCébss@wm@eﬂm area.t fibe gwrﬁmbtmltdfmqlw@sA@mst@m@@w@llgmtﬂm in
FIG  14{st |ﬁ‘i%ff5‘6er | Oth |t£l151 4BrodeSsdr 0Ca Fdarifreqlién rggdfigled in
t he ACD bli UH@ ﬁﬁ g% ?on thgmij'fasc IS stlefql c@l‘@ﬁ?ag&ign

t hough &Iaﬂ ﬁc?‘?“’ﬂé n reproduced bits at the positions bl25 and
b124 correspondl ng to the ACID block #2 in the DDS 1110 are changed

i nt o " 1[0088] Lwringeecording, ihahdsd /AP Roeven? deedetemminagevrieranivanstikonya host i3

be eDré?ﬁlﬁ%ﬁQm@ih@c&ﬁﬂnéﬁﬁ t8 mtfye?em dohtrdieoftR T Tp@ws&rnn@meuér h@@oﬁrols the
current_drive s stem that cann eggmgﬁfmdu%ﬁ t he cord

the ACIPPHEQRN the seryg 5 foexgeyls, ﬁe‘ief’féd %P@H%?Ai“t%pgg‘? el Ee
can r emmwaddshﬂdmaial datAGch as aparityl to dat FeeeidédDirdrh dekhall/F 20hie beadritten,

C [ i
e i erpng Bk dortedndl St (=L BendaB R ECKbbdh 3 ot Hiltecfify MAED
ACl D novestiletgsdhe EGE biseins greitetermined mage. n'Eherﬁfl AP 48 ionverts d@a gutpdldtem
from thge ﬂgb@ahm@aﬁﬁk sﬁffl f'l‘r%r%tmg/re%@iag hips lﬁcfﬁalngmﬂﬁﬂ'&aﬂ wﬂfeQYHef#'ilf‘g

O Sl V% e T Th er o Qe o

enbodi nerimapt froimehpsyaiantontrolee N0 andperflehesarvoepntral drltke pidkup itdweled in
recor d'tﬁ?@ﬁtﬁr&?@%ﬂﬁddﬁz‘?‘ppar atus includes a witing/reading unit 2 and

a contro

[0090] During reproduction, the host I/F 20 receives a read command from the host 3, The
system controlier 10 performs initialization needed for reproduction. The writingfreading unit 2
radiates a laser beam on the disc 100 and outputs an optical signal obtained from the laser
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[0087] The writing/reading unit 2 includes a pickup and wites data
to and reads data fromthe disc 100 that is an optical recording
medi um of the present invention. Here, the disc 100 may be a
write-once information recording nedium i.e., the disc 200, or a
rewitable recording nedium i.e., the disc 900. [0088] The control
unit 1 controls the witing/reading unit 2 to wite data to and read
data fromthe disc 100 according to a predetermned file system More

parti cubgdrh Mafleét&?fr&ﬁ ﬂTerdPéc 180! tThé FESRUOBS c&weﬁ@me%b@éaesa el BB R
area in a DVA |

a n
e OB eang R itk A1 i Sk B Be RS dotepbizined ERm e LR de
i n the Eigaaio the &3€0, anbbralidss mwfocsigmal abtaietiditont the REGENA tathe s&m&ge

state | HpERh ARnERRALNDhoRAR: AP ok 05t Berk BBcAE0PLalcFring £cO

i nfornati on ar éa syste
a host thetdembelidaied ddtg) wnwalledﬂ'gusaafp 58 irepeivis ﬁﬁ@@@@§!ﬂal(f®$|1}le 86 AN&” 40

radi o fhgfine QQMO éﬂfrbl éHﬁ’%drfd'ﬂ%Fn tﬁé’*&@enﬁ’f&mr@m 1@a§@bé’r¥bnﬁ@ser{/@8§%]nl on the
During recor recejves aﬁre determned wite

1 N
D g APk hatiost K20 fenemits e gpiadron oo athediopts doepistam
cont r ol tertrofld.10 Téels iss trenagenmnt informestioh @r defadt irdbrmnatidreflrddShedBcand ahde

Ser V0. SBah @ HPS fad ol el P ATRNAN AR LB KGR b Berde

The DSP 1 t1onal as a ta recelrve
f rom t hen theglisc|10f Agcerding éo gppeis etthe jieertion.iae eepardmgéfenf%@m epPaBES ng

(ECO) t puaRRefiRtRs.a8 nﬁ?@e%ﬂéﬂﬁerﬁt@d byeérf lﬁ:ﬂm&% Fé@:@ﬁdﬁr@ p@atths BRIIEH ﬂBl@’@ual
the ECC block in a converts data

redet e e
o put TP e iscpr ok Mol TRporanG A oo AP Ay BUAPRB® uai ¢ 2
i ncl udi mepldrinmtepl astaLgtandrdldnesippdretulRbr a6 ganadf acempitecsystemom t he RE AMP 40
to the disc 100. The servo 50 receives a servo control command from

the Sysgﬁl 11 ét%ls Sfth&%céﬂﬁgﬁéﬁréd?fciﬁﬁ aﬁﬁdré(tﬂs HlQéiFaEéEﬂ in ﬁﬂa t1B?eoBPo‘H&!a?|

i ncl ude /reading unit % % rlng roduct’i on
the. hos tPdeig AGD st MARAen HILKE dBS5ARsH Mt FleFeRasdd IS 16 orHedelgs t G-

cont r ol iefs aliidwardr sfraBethdt dfirédotdiraf ACI staredfehation acoanlirgtt ah e@bodirhxd of
writi ng readi

out puts ar? eseﬁg \}éﬁh SI gneﬂ%g'lagé al neﬁé‘@ﬁg Fmt{?aﬁﬁﬂ{)@grer%mﬁ' ﬁeygﬁ]&]r%fg?eeﬁrﬂggnce

fromt hé!S@I?Qﬂ; thecestemivenirrienigroagiormesoeentieltie recaid ASR reganding jagedetematned ved

from t N n¥fdntat a@Acgc’chnm tHOAEA215 mcmd@dwmﬂl% lgacgﬂ%kea m%wu@l@cﬁsmul mt ed
data obtained fro &s a servo

ot BRon B0 e e ey Hdcieds furos e wing s thE LIS

denodul eériisatioh afierabevetingdvieticaa deofdctdsiprpsens inctind ACIhﬂdak rittle Bgfect is present

perfor r’an{ﬁ?ﬁ&g bﬁ’:@k lrtf' Spag%@q%égﬁﬂsg%%gpﬁﬁgpwhérﬁr % glfﬁtrﬁﬁf) Hleﬁpeco

recei ves rvo si Servo co

commuandieA$i inme awbb!erHO@bﬁwtrseweeﬂoif@ AP blgel.f HT PReralien |eP4% BistsygPmon
th het p |3 CKMﬁ'olleThﬁthﬁ&fns la/ dontédd obérﬁt(i’)tﬁﬂb tegoﬁdfws @t i the 9oDERGO E?sfc'ﬁaﬁot to the
oS stem,Cco re S I SC. mana nformati on or
forecr I BRiA P EIIE B AR baving B 3ot o P BRaST Tl bF ED | o
read dabmtrbﬂenrm@emrmstal contralboperetichad aecbtalsaltbé‘sh irrtbe PPD8 @ 19vas Hlakeo
def ect sy mLﬁb"n 1 a?cﬁn%ﬁ%g sub%,%g&l{nﬂhég bidek FERR ﬂtlgPtéé‘ﬁe»gWe%%%@Wm the
clrn |

I'ECOI’dIn repro apparat us | ustrate

i npl eneﬁmeé@nowﬁ% thwmrnonmirolkeé%mor{@s amrph@n?@’ﬂana: raer hits BP'dn e

r epr odugbpg 430 B siadeiodiatiBly regardling @véry bREIPAICIHIG AT isrRPreasiisd Adhe ACA
appar at gig and can be inplenented as a stand al one apparatus or as
c

part of onputer system

[0092] i it is detected that no defect is present in the AGD block in operation 1602, in operation
1606, the system controller 10 performs a control operation to record bits “11” in the TDDS 410
as state information regarding the ACD block and performs operation 1607,
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[ 0091] Operations of the recording/reproduci ng apparatus illustrated
in FIG 15 recording and updating ACD state information will be
described with reference to FIGs. 16 and 17 below. FIG 16 is a
flomchart of a nethod of recording ACD state information according to
an enbodi rent of the present invention. In operation 1601, during
initialization or reinitialization of the wite-once disc 200, the
systemcontroller 10 perfornms control to record ACD regarding a

pr edet efgusBeAitfougiet habeah dastribédbvi refkencatd 6. APaAhs opdmlouﬂeﬂebdrdﬁ@e

| ead- 210 60
cont 1 ol FEP 4 o1 S8 e REs T Eoan e RSBl Heckon e our
verifi cautlabzatlam veeinttihiization ofiardipewtheschaperationtedtre oot restrigiedoain initializatien ACD

bl ock.  biq feitfiafiSib fBut'n%ag%?@?&{‘neH% ﬁﬂ@tﬁ%@%r?&ﬁ% hérlué 8@? 3%11{%‘&%%9@

t he systenlcontro orns contro

an avai PEBedisp| derdditipnsthe U@HPdﬂ"HStﬁi%d in€ie-gedraso arpliehioradevitables o,
t he SyS'&@Jﬂ?dﬁ'@ﬂﬁéchrﬂl RItheléamtanariel Rith teQbégibn BRESaleliFormalord @@@rﬁ@h Bht s

i g RO R R g il i TS hERk Ak @?a‘fﬁc’&c@}ﬁtfﬁ'ﬁn A% Dl

per f or mnventoont r ol operation to record bits in the TDDS 410 as
state information regardi ng the subsequent ACD bl ock in which the ACD

i's new obemede:fi.s d floweRS! el ridihddod ?ecom@ m&@@&&*ﬁa’h@ﬂl \lvﬁ‘én aPAcD
eration to DDS 410 a

per for cont rol
e ht o | Bogr AT FEGRId he eUBdaT GeRS BESS T RaeD 't SPRTeNon Bb
in the é@erﬂ&&tro[léme&}celvbs atommanttbepiad patlatardCetadéd atanPGEskBodk ih n

the ACI P% ?b%g;lﬁ 8 BELeHidc0 nl‘tfe?igifl ogélgtlé;{]ﬁg%ttbé)%s{]ewgogv%ﬂ? 16 %%II{Q?% a8 o

contr ol orns a con O ‘recor
TDDS 41600891 anesatien twgm%t@temfw@gmruﬁsﬂjdmwe@ blpaidrto ditel 03 BinfectIRS

oper at i @R thb&fké to inkiieQ8 Hat MNelATDIBIBCK docbAGt HaRSVHIIGASD. | bed with reference
to FIG 16 that the operations of recording ACD and recording state

I nfor maidg@ﬂ lf-.%%’aﬁ'éﬁ‘pfo& e L2k JEth) génﬂglle?ﬁo b%‘?on‘ﬁ‘gg opfifol B;gérét%w{&%ﬁgﬁaf ' ng

initial reinrtiali eratio
not res t-lpci&fﬂde‘ki-‘:ﬁ ba\tlﬂﬂéhﬁ% sANNG |§I asAhe paticulan ACPat msub@numavaﬂablb blockmyhebe

per f or NREAIR thiPAlSL efh db@@u&{ 170RCHE dyMsiNcdieR S VD fibeﬂ&rHsréﬂ:oHﬁ& oaéraﬁcnﬁo
disc. In addition,

, 16
fo a r etbereihp o P inche TS R skl o TR R
excepti opﬁatémaqomhmtfeenréoorded.tl on regarding an ACD block is generally
recorded in a DDS instead of a TDDS according to an aspect of the

inventi gidos WMot Ealqgilf]edﬁz all 8s Ctgﬁctfsl %H@Bﬁth@fnv&tlgﬁbﬁpgs@ﬁe ERdidiaRg ACD

state |nfornat|on S P dated according to_an
embodi mEPEPUYAT reaiabls cadss D q‘ﬁ\?b’ﬁf’m&ﬁmp‘l’tﬁf gpeabla reeriding gediipheThey st em

control b@ﬁpuié} rémaibvmrdmgommmi dng data daia@ernambe thut ¢ sfick Bath kR dasl

at an A t| on
oo, 1 P BB pRuAh i efudl ESamREEoS fomel I Dsaalo BB 0T
state i mﬁdlummqlush reaéigaﬂmmorvhléommr@ldmﬂcﬁﬁkeasm@nw {F%M)OQD RQMa TDDS

on the giagfetit %ﬂegdbsﬁtcﬁs;&m.ca gty dé@[lSeéjQﬁ‘@cé?ff?ér vmy@(suéﬂ Ao D.
[0095]Ir1q&§rat|on Eﬁ%{iﬁstenlcontrol 10 perforns cont r ol

oper at i B WGUPEEMB%IQ% rﬁ?@a@%ﬁ&‘”"lﬂgﬁe“!% faR&ul ar
AClI D at distributbé ewuaatrvoaz\mudﬂed)bcsnﬂu@eystems $dhatARPcamputdrecadialsle codais

operati 7 er, r r ation
6T ecof Arehang exdpilba i E b GRESRL. e R ohl i B0 a8
subseq ueenmelntscfgn@caommmsomthemeesspm\teehbm@m bh @ssw@enstnue@ by grearam[rm@ 6]
Whi | e gtk aRdo Whiciine pRSBRGHENIGHRAGKS. of the invention can al so
be enbodi ed as conputer readable codes on one or nore conputer
readabl e recordi ng nmedium The conputer readable recording nmediumis
any data storage device that can store data which can be thereafter
read by a conputer system Exanples of the conputer readable
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[ 0097] According to the present invention, comon information
regardi ng di sc access control, which is recogni zable by all standards
of a drive system is recorded on a disc so that even a drive system
t hat cannot recogni ze a function of the disc can properly operate
based on the common information, thereby providing conpatibility
between the disc and the drive system In addition, the common
informati on can be efficiently managed. [0098] While this invention
h?rts) 3ee[nomrptcb@ru|hgtd te sfeem irrastiot aperimdnasionmaltibn regélelrrgru_cse dcess control
enbodi nen nder i n the
art thar‘?h%/ha’? ?‘%ﬁéﬁ? Me 6 eas"\l“g:t n rgg?ﬁuaa&ir'fg %%Q%'ﬁ’l %Yeﬁérlﬁgﬁgn %é' ?&'«? ik

Wi t houtdrie pyster Hgt temnnt re¢agnige b functicerd tt@cime:aofprdphw opevaie bigsd oa$he

def i nedco%&nh.%omsmﬁ&?w BiéviHing cbipaMNRPELIED o HROHASHO B ICHET ]

in descrjptive sense on not pur poses o tion

Ther ef Gdditiop, HQB%QE'HE@'B’PTWWQ“ F‘Fﬂ/‘@fﬁﬁ“‘dﬁﬁ‘tl’@aﬂ@e%ed not by the detailed
description of the invention but by the appended cl ains and

equi val [oeag} Whiletli®hyerdino had eed ipﬁrrtlemmycsdaswmbmdﬁescmﬂed vitbogferentd fo be

constr Eé?r%o@ﬁqéfh@ tﬁ\&ebﬁ‘ﬁg}ﬂ%%%&é?stb hgs%%le& AVROLA van&ﬁé“t%r%l?%ééﬁﬁt s

cl ai nre mat1 on rec nmedi um for use
r ecor di fa@n attHeils may e drase H‘{?f%ﬂmt @EPa ing &oindhl $Rift cathBrdare chige

an aCCQﬁ@nﬁ@fﬁsfd%Jﬂn&:’ mhe Qﬁdeﬂﬁbmms phué éhbbd{m@rﬁts aﬁcﬁ&sﬁe sRBtEel indat a
(ACD) b ock at

ss con
bl ooks AsarsRY Finge REbeREGH A pubee il mErer iR 1S Foshe phibe lpvetof e
recordi dw@na:hwt by theelptalletldesoriptiep piethainventiom butfbyctiwnpotanded@tagm ae a
pr edet eéc(/mgusgswg&r 91 2l BELRAGH fin e B el B AR DbG i notudedin 2
t enpor ar nenagenent area conprisling a tenporar
def i ni tthepregent ifveniioa. i ncl udi ng state i nformation for each of the
plurality of ACD blocks, the state information indicating whether the
ACD bl ock is unrecorded and whet her the ACD bI ock conprises valid ACD
or invalid ACD;, and
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a defect managenent area conprising a disc definition structure which
is a copy of the tenporary disc definition structure which is lastly
recorded in the tenporary defect nmanagenent area. 2. The information
recordi ng mediumof claiml1l, wherein the state information conprises
a second OeAietd i ve state that indicates to the apparatus that the ACD
bl ock has val i WhaGP cliihed &: det ect ed as defective while the valid ACD
is reproduced fromthe ACD block. 3. The information recording

medi um of claim 1, wherein the state information conprises a third
defective state sel ectabl e between and indicating one of a state that
the ACD bl ock is detected as defective while the ACD is recorded in
the ACD bl ock and a state that the ACD bl ock has invalid ACD. 4. A
recordi ngi.r eprﬂdmmdrn@tlarpmbanmgsmwbmot usenwftea seabading whd/br repsqaiecingt o

an infornmatio cor nmedi M t he apparatus conpri si ng: a
writing/ r%‘?f&f%ﬁs E'F‘ﬁ' E“e\%“ﬁ} A to or reading data fromthe

i nf f)r rralti on remomheagcmml amahadudigg amplaslitestacosd caritroadata (AGD) udi Rg
t ACD 1. 1
Dl Tt o e flSas 2Be B Bl BireY oF oS Rl G s BRRtp BE R (e
i nf or mat |]wv:rfgcuccas§ exrvotlinfigmatisl far areqrrdidg andigr sgppaduaingsapphiatds cannot
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copy of the temporary disc definition structure which is lastly recorded in the

temporary defect management area.

2. The information recording medium of claim 1, wherein the state information
comprises a second defective state that indicates to the apparatus that the ACD
block has valid ACD but is detected as defective while the valid ACD is reproduced
from the ACD block. |

3. The information recording medium of claim 1, wherein the state information
comprises a third defective state selectable between and indicating one of a state
that the ACD block is détected as defective while the ACD is recorded in the ACD
block and a state that the ACD block has invalid ACD.

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

information recording medium, the apparatus comprising:
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5. The recordi ng/ reproduci ng apparatus of claim4, wherein, when the
I nformation recording nediumis a wite-once information recording
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change the _state information regarding the ACD bl ock into the

def ect i ve*sPat® i ndi cat i ng that the ACD bl ock has invalid ACD and to

recor dI updat edoAEEdri A cﬁsé&ﬂfﬁﬂ@ﬁ%ﬂbct@ﬁéﬁh laadefest AMaRagérasht drda, ttﬁ@dlaacess
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area,. 8. The recordin roduci ng,. appar at us. of cl
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defective state indicating that the ACD block is a defective bl ock

and the defective state is one sel ect abl e bet ween and
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the defective state is one selectable between and indicating at least one of a
state that the ACD block is detected as defective while the ACD is recorded in the
ACD block, a state that the ACD block has invalid ACD, a state that the ACD block
has old and invalid ACD and updated ACD has been recorded in another ACD block,
a state that the ACD block is an unrecorded block filled with predetermined data

according to finalization of the infarmation recording medium.

6. The recording/reproducing apparatus of claim 4, wherein, when the
information recording medium is a write-once information recording medium, the
state information comprises a state that the ACD block has valid ACD but is detected
as defective while the valid ACD is reproduced from the ACD block.

7. The recording/reproducing apparatus of claim 5, wherein, when the ACD
recorded in the ACD block is updated, the control unit controls the writing/reading unit
to change the state information regarding the ACD block into the defective state
indicating that the ACD block has invalid ACD and to record updated ACD in a

subsequent available ACD block in the access control area.
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9. The recording/reproduci ng apparatus of claim8, wherein, when the
ACD recorded in the ACD block is no | onger valid, the control unit
controls the witing/reading unit to overwite the ACD block with a

predet erm ned val ue and to change the state formatiop regarding the
ACD bl ock®i nt o¥*ée ECQRANG/rRAfodLEIN SF‘P?{QF‘SH%E'G BheER: W e%&% lable to

al I ow ot haforM&idrt RchRlingatedid@ds b Rewrtabla@ ook recollng fit@ium, the state
recordi ng/&)gﬁr oduci n@_ Epar atus of claim4, wherein, when the ACD
PEMEUQIECUNRI (SR

bl ock in Tol area is detected as defectlve whil e the

ACD is witteng I:I@febth% M@llﬁdléﬁlhg%atﬂ’ieRCDwﬁs atiefeerivd biea b of the
witing, the contr uni t controlst witing/re dln unit to record
the ACD in a sfifge EY& Stﬁ@lﬁﬂﬂ%éﬁ‘eﬁﬁ ‘%F‘ceébag?'ﬁ fRting|at fgashone 9fa

_Thfe reco _raatagﬁmﬁé AADHIHuk |§ﬂ§@b%ﬂlb% déff?dﬁ{é@wmlétéle}ﬂw RirBeorded in thet he
Informati on a ium further jncludes ef ect age ar ea
havi g ACOPIRT1 RS GAt Be AR Bk kAP DHAC ARG aPa PR ACD
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control unit asiigt’i’f‘{‘}%m bits for state information regarding each

cor r esporfiM§ k and assigns 16 bytes to the disc definition
structure in the defect nmanagenent area to record state i nformation

regar di n each_of the 64 ACD bl ocks included in the ac r ol
area. - A r B&EEPHYSERGHHE? ABPHBYES G Brivksio, Whet Meddt o

withr es neebrde@ |rﬁt|ﬁeWEf[DbI68R isQid 16:9ge? VEliid) ShehBshitieNunit dtitralRAAs at us
conpri si

a witing/read nit towite data to or .to read
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medi umI hgdﬂaﬂge Frre sl’(tﬁt@eﬁérrlﬁ}él@hrr@éarafng&\hé Acbusbidrdnta aneltatéaﬁdléaﬁngfthaawsls
contro cks ea one pl ur S contro
ot s bl oheB plheh s Syaigbi 8 Bl aBar AGP 18 5e Redodrch B Eicd, 7o
information for a recordi ng and/ or reproduci ng apparatus whi ch cannot
recogni ze,a predeternin nction inclu the acc co ol
dat a of tWe ac r,beccar(;{mgfsprogagag Bp%EtusgﬂalalmQ herein, wﬁen the /{lct}IS

block in the access control area is detected as defective while the ACD is written to
the ACD block or as a result of verification of the writing, the control unit controls the
writing/reading unit to record the ACD in a subsequent ACD block in the access

confrol area.

1. The recording/reproducing apparatus of claim 4, wherein:

the information storage medium further includes a defect management area
having a disc definition structure an the access control area comprises 64 locations
to record up to 64 ACD blocks, and

the control unit assigns two bits for state information regarding each
corresponding ACD block and assigns 16 bytes to the disc definition strucfure in the
defect management area to record state information regarding each of the 64 ACD

blocks included in the access control area.

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

information recording medium, the apparatus comprising:
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a control unit controlling the witing/reading unit to read a
tenporary disc definition structure including state information for
each of the plurality of access control data blocks, froma tenporary

def ect managenent. .area, . the tat tion d| cat whet her the
fececs cont ol % BiaD g et i STt L hE hipRues
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predetermined function included in the access control data of the access control data
block; and

a control unit controlling the writing/reading unit to read a temporary disc
definition structure including state information for each of the plurality of access
control data blocks, from a temporary defect management area, the state information
indicating whether the access control data block is unrecorded and whether the
access control data block comprises valid access control data or invalid access
control data,

wherein the information recording medium further comprises a defect
management area comprising a disc definition structure which is a copy of the
temporary disc definition structure which is lastly recorded in the temporary defect

management area.
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