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BACKGROUND CF THE INVENTION

Field of the Invention
[c002] The present invention relates to a dise, and more particularly, to an
informatfion recording medium, a recording/reproducing apparatus and method, an
initialization method, and a reinitialization method, by which a disc is initialized fo
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
technalogy and semiconductor technology. FiIG 1 is a diagram for explaining
problems related to standard updating. Generally, a new standard is oblained by

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



Field of the Invention [0002] The present invention relates to a
disc, and nore particularly, to an information recording nmedium a
recor di ng/ reproduci ng apparatus and nethod, an initialization nethod,
and a reinitialization nethod, by which a disc is initialized to
secure recordi ng/reproduction conpatibility. Description of the

Rel ated Art [0003] The standards for optical systens including
optical disc drive systens and optical discs have to be frequently
updated in Iight of the devel opnents of optical disc technol ogy and
sem conductor technol ogy. Fla |lisa diagramfor explaining problens
related to standard updating. Generally, a new standard is obtai ned
by addi ng 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 & 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 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
newly added functions in the new standard. Thetefore, the standard should be

designed by considering the necessity of updating them continuously.

[0005] In view of this need, it is necessary to define rules that allow a drive system 1o
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. Ina 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 &
current standard drive system needs to perform for the new function, the current
standard drive system can read the information from the disc adapted fo the new

function and perform the operations for the new function.

[0008] In such aspect, a method of inftializing 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.



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 nay or may not provide °
recordi ng/ reproduci ng conpatibility. lithe recording/reproducing
conpatibility is assured, the old standard disc 12 and the new
standard di sc 14 can be recorded/ reproduced in both of the old and
new standard drive systens 11 and 13. For exanple, when the new
standard disc 14 is |loaded into the old standard drive system 11, the
ol d standard drive system 11 should properly operate in response to
new y added functions in the new standard. Therefore, the standard
shoul d be designed by considering the necessity of updating them

conti nuously. i his need, it is necessary to define
rul es that allo%ﬁﬁﬁ%wfg é@@%@&q{o perform functions recogni zed by a
current standar doa gl Lodlofife ptréaé’r&.nfélntloﬁ’e!}’%\ﬁdg% cpitdBecttihy feafMSE €M T O

perform new functions not recogni zed he current standard. In a
case where a fu@w@gmamdlaqalbpamusrmdmﬂbg{amdﬂﬁm@nmeﬁ@\anﬁanct| onto a
current standard, if a future standard drive system stores on a disc

i nformati on r eg &P R GIEEPA PG SRS SFPHOLY PeME R Gt BAAENF BYSIEPS ve system
needs to perforfukdL dihgsew function, the current standard drive
system can read the information fromthe disc adapted to the new

function and pe@ao@{f&m@f@aqggpaétb%%mﬁéa{mm@n ReWsbidpglbon. [ 0006] I n

such aspect, initializing or refnitializing a disc to
enabl e vari ous infype®n etordhgimedursiyeidiens sbw@ssiegolaredin sticheadept cadrot 0 a

function that is not recogni zable by the drive systens desired.
nitializatton 8RR DS P FAAAH OB FBFFIe e 2 49 ni t 1 al | y

use the enpty de&kingfRBloftchd hdraRiHaQnnbiSectinld A &EEmped fiRfided on a used
disc to initialize the used di sc again.
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.

[6009] 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.



SUMVARY OF THE | NVENTI ON [ 0097] Aspects of the present invention
provi de an optical recording nedium a recording/reproducing
apparatus and nethod, an initialization nmethod, and a
reinitialization nmethod, which increase conpatibility between discs
and drive systens of different standards. [0008] According to an
aspect of the present invention, there is provided an information
recordi ng medi um i ncludi ng an access control area in which access
control data is recorded, the access control data havi ng common
information set to allow a recording/reproduci ng appar at us t hat
cannot recognize a predeterm ned function adapted to the information
recording mediumto control access to the information recording

medi um wherein access control data regarding a function recogni zabl e
by the recordi n@ﬂﬂb&pm@ angsrap pareatesst irventiors effer tikerdeeryrotigialasc es s

control area when ormati on r8¢a |t|aI|zed or
Coni il sod  EOEEOE AEEP Rt et SRRl o s

i nvention, commmpéieimfired vt on of the access control data regarding
the recogni zabl e function includes an ID of the recognizable

function, for mep@l) Ackddingitdtn&dBebbcOdtnb B8RRI HHhdMbn! thifs i HHEVREERL | ON
recordlng medi um and recordability/reproducibility information

regar di ng sub- a@@a&m@%$¢neﬁmmwﬂﬁﬁ@mWEﬁwmnmmﬂEnUW@@U@G&ﬂ@OMEdlum
[ 0010] A@cordln%c} ﬁ%ﬁm spect ¢ ec % valgyenthp
formatability inidr o ¢ r?ﬂ"i REFLEIPIIBTI NS 31 2FE S D |I|ty
information is wh a@sssh&frmtaa%@rde@mdaccés@@dafrdﬂadm having csrﬁaﬁdaect ively.
information set to allow the recording/reproducing apparatus that cannot recognize a
predetermined function adapted to the infermation recording medium fo control access
to the information recording medium; and a contrsl unit controlling the writingfreading
unit to record the access control data regarding a function recognizable by the
recording/reproducing apparatus in the access conirol area when the information

recording medium is initialized or reinitialized.

[0013] According io 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 contro] 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 contro! data is recorded, the access control data
having common information set to allow any recording/reproducing apparaius that
cannot recognize a predetermined function adapted to the information recording

medium to conirel access to the informalion recording medium.,



[ 0011] According to an aspect of the present invention, after the
access control data is recorded, an area renmaining unrecorded in the
access control area is filled with a predeterm ned val ue. [0012]
Accordi ng to anot her aspect .of the present invention, there is

provi ded a recordi ng/ reproduci ng apparatus including a
witing/reading unit witing data to or reading data from an

i nformati on recordi ng nedi um havi ng an access control area in which
access control data is recorded, the access control data having
comon information set to allow the recording/reproduci ng appar at us
t hat cannot recognize a predeterm ned function adapted to the
information recording nediumto control access to the information
recording medium and a control unit controlling the witing/reading
unit to record P#d) scodrmdo yeonttreodspatad the presget imekinting. thered ismievidedom

recogni zabl e by the recording/reproduci ng. apparatus in the access
cont?ol ar ea m%@ “@ﬁ@“ﬁ"%?H%?T%ﬁ“?%@@?Hgﬁﬁﬁﬁ§ﬁ$%ﬁ¥?@gwﬁ$ﬁF%ﬁized or
reinitialized. [B@ihiofkeandhisndQnddiderbngdhiied ceR&RBGEenht t he
present invention, there is provided a recording/reproduci ng net hod
i ncl udi ng r ecor #taiganeteadrs infagrrtignacordiag repdin® tpaackon g defecfogmeing ioa

recogni zabl e bxm recorg roduci n aratus i.n an access

i,nglre a
A area arragged org{h infgrmatlon reco rnB(Rum' d recording access control. ’
control area whe an rnrornatl on recor ng ﬁ'é%ﬂ um i | nlstl aI°| zed or

reinitialized t@teaalhea ko iddi HicdR b} DBcofdRE/RpEIUBEL diRsthudah O be used,
the information recording nmedi um having the access control area in
whi ch access cOATETdtoNtEPhRTeR aranopdep B Biewatth ecudingasdun greecots ceffit'a havi ng
common i nformatjon set I . ' i ar at us
Phat cannot . rocinrageare BBt Mt AR R ERLAMIEAS B

i nformati on r ecarnmt B@giie dpddetnines QRdisnabap®e eaBSidmatitrheoiing or mat i on
recording medium [0014] According to yet another aspect of the
present i nvent i BRUMiHERIE! Feeesyip By pr@afionetRdBEY Yt i nitiali zi ng an
information recording nmedium including recording initialization

i nformation forW?Jél‘Pé’&"c"’"’ﬁé?r?ﬁ@@ﬁ%?ft‘"%ﬁﬁ?”ﬂ‘?"%’l@'h’ﬁﬁ’&@ag?%ﬂ“f°F”t‘?t'%{' def ect
management ar €3, b ANALaLAan biltiub BOSiMRIL AR AGONEHAR) REAKT 1O
manage a defect occurring in a data area arranged on the 1 nformation
recordi ng nmedi usmgre ang whiedosshinaln AEGeSea GoMbdT Glta Eadcag deegime ditang  a
function recogni zabl e by a recordi ng/reproduci ng apparatus_in an
access control %P9 Re AU A AERENLFGPIIRL PBIN 2¢8T4ER AR Fredi um  t he
access control gal aceNaKid 1ot MR ala QR defRfl i BFL iidudtlg iy any
recordi ng/ reproduci ng apparatus that cannot recognize a predeterm ned
functi on adapt edorinatiob teedeieriimerageterton r ecor di ng mediumto contro

access to the information recording nmedium [0015] According to an
aspect of the pp@skEwtordingveritriherspedt bidheiprbdni iavkitigaterais povideda mat i on
includes a disc definition structure (DDS). inclydi assi gnment

| nfor et on r qAPHE HOMAERA U SrRrE e SRR e dat a
area to record wRihé it GRIABéNEL RS Rl ¥6 b RiRaiRRGHiaRaten the data
area, and assignnent information regarding a user data area in which
user data is redomdoareprrdet ine delert rmenegement arearrtargedtho e dnforafiest  ( DFL)

including initial [nf ion for def . man nt. .
clud 9 t rg'cord!ng mgé}urgnqgr dgect me%age%gnt gﬂ%tdiscrrrﬁ'angg%%gl% an% using access

control data recorded in an access control area arranged on the information recording

=K

medium, the access conirol data having common information set to allow any

recording/reproducing apparatus that cannot recognize a predetermined function



[ 0016] According to a further aspect of the present invention, there
is provided a nethod of reinitializing an information recording

medi um i ncl udi ng determ ni ng whet her the information recording _
medi um can be reinitialized using initialization information recorded
in a defect managenent area arranged on the information recording
medi um for defect managenent and di sc managenent and usi ng access
control data recorded in an access control area arranged on the

i nformation recordi ng medium the access control data havi ng common
information set to allow any recording/reproduci ng apparat us that
cannot recognize a predeterm ned function adapted to the information
recording mediumto control access to the information recording
medium if it is determined that the information recordi ng nedi um can
be reinitial i zeaanteqdeltat napatoh ecdrdirig triedidm tg ginira accesmfo e mitniader Wi t h
reinitialization ipformation in t def ect managenenj area; and
CFearing the. acoesogaiin iR g Fei SbriT ARG e DRbe bR ol dat a
regarding a funghiibd! BeERGMeZARI-RiobNot BN KB G4 HERERAH N
apparatus in the access control area. [0017] According to an aspect
of the present defeplerandoemnsnt dr¢reand deanigitiegbdessapitrgarep aridgreerditd a0%ss ncl udes a
DDS includi ng assjgnment inforpation regarding a spare area, which is
assi gned in ¢ heo R R adrang il isoctzps B e s REd RECHETEBEIE dat o
occurring in thgiudadasasn@daredand assi gnnment information regarding a
user data area in which user data is recorded in the data area; and a
DFL i ncl udi ng i Rbitr] Akorditdfi®dnA8Jet SihelpREentlQb A6, HERARGLAB Wrormdibl0 18]
According to an aspect of the present invention, the nmethod further

i ncl udes det er ninghidesp YSdicudinggpsioprrat iffpraptian rpaatdipe 4 spateigeea 38i8h i nment

| nformation r eoarding ,L0s, SR 8o 8RB UELAL bR ghats address
and an end addr&ss 0 ht e USer“data areaas the assi ghment

i nformation regaéfinagssighfentiS@hatithokgirimg &aser JaRQkIh wheaedrditig t o anot her
aspect of the present invention, there is provided a

r ecor di ng/ r epr oty tha FveareRi 499 @ PRéclginatdiabnierpaten feigefedadi ng uni t
writing data tom£gge%§&'di ng data froman information recordi ng nedi um
havi ng an access control area, in which access control data (ACD) is
recorded, and ate inf i ar ' i
information r eﬁ?@%&g‘i‘) téo of gb&%?@% E’e\g/)egtr@gg&é{r}l’gm%og%? ?Z%ﬁ'fd%t y of an
ACD bl ock cont ademmigngtal3ee AGBspa® atee ex0kechethnmérinisiorAaion lgardimyghee@moN
information set to allow the recordi ng/ reproduci ng apparatus that
cannot recogni Z@eagmﬁ!e&a@rtl@@ﬁaﬁ%r&*S&ﬁﬁnierdr%s of the uSer datd area as the

assignment information regarding the user data area.

[0019] According to anather aspect of the presant invention, there is provided a
recordingfreproducing apparatus inctuding a writingfreading 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 siate information area in
which state information regarding one of defecliveness and recordability of an ACD
block containing the ACD is recorded, the ACD having common information set to allow

the recording/reproducing apparaius that cannot recognize a predstermined function



adapted to the information recording nmediumto control access to the
information recording nedium and a control unit controlling the
writing/reading unit to change the state information regarding the
ACD bl ock when the information recording nediumis reinitialized.

[ 0020] According to an aspect of the present invention, the control
unit changes state information indicating that ACD bl ock has valid
ACD into state information indicating that the ACD bl ock has invalid
ACID and is available for recording of ACID when the information
recording mediumis reinitialized. [0021] According to an aspect of
t he present invention, the control unit does not change state
information indicating that the ACD block is a defective bl ock and
state information indicating that the ACID block is avail able for
recordi ng of ACHEiapirEmthe hiermelivh eeawdirimediuny e coird Rasgps Wwthdintamration

reinitialized. [0022] According tqQ an aspect of {he presen

nventi on, “the EBITBOIEAEH AT cRARYRSSRpRB S P Ul TAGT PR ng ¢ hat
the ACI D bl ock Lasin¥dkio reffdifg tRRED Bodl GheR&lo mthhdiB @Rt GN 1 Nt o
state information indicating that the ACD block is a defective bl ock

when t he i nfor nehiidredr ecording nmediumis reinitialized. [0023]
According to an aspect of the present invention, the control unit
controls the w [0630hipterdimds angspaet pftthetpmsant invertion fhe capfrol Ur@ Biatigeaside " FFh"  as

an ID of the ACID to indicate idity of the ACID hlock jncluded in
the access cont ‘I“J(:?)'ima%?f' E@WS}F‘?‘ %ﬁﬁ%‘%"&%%%@b”ﬁ” SFEIEY 'Ezi%?\"d"dl'rf?%‘ﬁ? umis
reinitialized. thatihe AGD block has invalid ACD and is available for recording of ACD 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 AGD 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 1D of the AGD to indicate
validity of the AGD block included in the access control area when the information

recording medium is reinifialized.

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

wiiting/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 Witing/reading unit to read data fromthe AC D

bl ock based on the state information regarding the ACI D bl ock when
the validity of the ACD bl ock indicated by the ID of the ACDis
inconsistent with the state information regarding the ACD bl ock.

[ 0025] According to an aspect of the present invention, when an error
occurs while the state information regarding the ACID block is
reproduced, the control unit determnes the validity of the ACD bl ock
based on the I D of the ACD. [0026] According to still another aspect
of the present invention, there is provided a recordi ng/reproducing
nmet hod including witing data to or reading data froman information
recordi ng medi um havi ng an access control area, in which ACD is
recorded, and aresignedCR bleckwheindhe naitity oftheatCE Alogkindipgiaddhthe Daf the

information regardi ng one of defectiveness and ordability of an
ACI D hl ock contgég?ﬂ PG A eggeF%%%WagﬁfmpﬁgAiﬁﬁfﬁhaving comon

information set | | ow .t he recardi ng/reproduci ng apparat us that
cannot  recogni 288 Brri e aread HoHTeTT B AUAPY S0 L e or mat i on
recordi ng nmedi Ut Rromfith QARG ABS bibdR istd@alced, @& std GRddiaRizdi ng

medi um and changing the state information regarding the ACD bl ock

when t he i nf or niae validity pfthe 4CRIPlesybasesinthiQ afthe &¢hi t i al i zed.

[0026] According to still another aspect of the present invention, there is provided a
recording/reproducing method including writing data to or reading data from an
information recording medium having an access control area, in which ACD is recorded,
and an ACD state information area in which slate information regarding one of
defectiveness and recordability of an ACD block containing the ACD is recorded, the
ACD having comimon information set to allow the recording/reproducing apparaius that
cannot recognize a predetermined function adapted to the information recording
medium o control access to the information recording medium; and changing the state
infarmation 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/reprogducing apparatus including a writing/reading unit writing data to or
reading data from an information recording medium having an access control areain
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 controt unit controlfing the writing/reading unit to write dsfault

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



[ 0027] According to yet another aspect of the present invention,
there is provided a recordi ng/reproduci ng apparatus including a
writing/reading unit witing data to or reading data from an

i nformation recordi ng medi um having an access control area in which
ACID is recorded, the ACD having common information set to allow the
recordi ng/ reproduci ng apparatus that cannot recognize a predeterm ned
function adapted to the infornmation recording nmediumto control
access to the informati on recording nedium and a control unit
controlling the witing/reading unit to wite default ACD in the
access control area when the information recording mediumis
initialized or reinitialized, the default AGO including common
information set to permit witing/reading with respect to sub-areas
defined on the ienfidretaiedetutrneR beding gprmedinfankian ekt ppedet er m ned

speC| fic information. %0028% Accor di ngr to an aspect of the present

i nvention, the WHngeaqiog Wil sgsbectyy subgess Einedtan e fploriafian repEPi T Rco i s
provi ded by at L A3steetfd Heat iisdiodnd the control unit. [0029]
According to a further aspect of the present invention, there is
provided a recoﬁ&i&pﬂ:@&%ﬁ@ﬂ'ﬂ%ﬁ&tt@BQQJnﬁrqv%oﬂ ﬂgilt%gét ofvalues set
witing/reading unit witing data to or reading data from an

i nformati on r ecforta daiguitded isprvidee by mgasaweamswm‘@mmmibnnar ea in which
ACD is recorded, the ACD having comon information set to allow the
recor di ng/ r epr oorsj mrapwfamassmhaﬁthe@&mﬁtveMiacmqaismvi@d pr edet er m ned
function adapted to the information recordin C%ﬁme iumto control

access to the i RPOIHEPPHANS B A g8 AT e et  H A8 AT B uni t

controlling t hereéﬁﬁn’gEétfﬂgfnraﬁﬁghﬂﬂmH’Haér&mgtn%dﬁ% hatlﬁg ﬁ%c&e&%&'ﬁmlq{%g aul t ACD
anong AGO regardi ng functions recogni zabl e by the

recor di ng/ repromv\ﬂ@lsaspp@ri,alteu@hwng mﬂarclcfe@stmcmbﬁltywihar ea, when the

OB O e AR S DI AL BE, Skl Lk zed, the
defaul t ACD i ncPUHIMRGPEERIERPARE SFITRTT St gs ? R i
wri ting/readi NQadébtddio theisEREhn Jegbmwhewnaa&n@eécbaae:dmemfom&nl nformation
recordi ng nmedi um and predeterm ned specific informtion.

recording medium; and a control unit controlling the writing/reading unit to write at least

defauit ACD among ACD regarding functions recognizable by the

recording/reproducing apparatus in the access contrel area, when the information

recording medium is initialized or reinitialized, the default ACD including common

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

infarmation 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 funciion

adapted 1o the infarmation recording medium fo eontrol access to the information



[ 0030] According to another aspect of the present invention, there is
provi ded a recordi ng/reproduci ng apparatus including a
writing/reading unit witing data to or reading data from an

i nformation recordi ng nmedi um having an access control area in which
ACD i s recorded, the ACD having common information set to allow the
recordi ng/ reproduci ng apparatus that cannot recognize a predeterm ned
function adapted to the infornmation recording nmediumto control
access to the information recording nmedium and a control unit
controlling the witing/reading unit to change data in an ACD bl ock
regarding a function recogni zabl e by the recordi ng/reproduci ng
apparatus and record a value indicating "available" in an AG bl ock
regardi ng a function unrecogni zabl e by the recordi ng/reproduci ng

appar at us, annng«ﬁﬁ@mhﬁmcm@ahmmmhmcamdﬁsmewmnMBwMQam$a$mmh@m t he
information recording nmediumis reinitijal According to an

aspect of the pfé& logh 1o g 5?1”““{“@"%‘5?“3%1%9 'ﬁﬁ%’dﬂ"g EBEQ?LF'B? s the

writing/ readi NQadfihs ahPreGRANER: iRicatBy %@abreh.eard@b%megagsog £CD bl ock
regardi ng the recogni zabl e function or to add a new AGO bl ock

regardi ng a newunctmogyrdogrigablebythe rectrdimreradeivg dipagus, @naag ARDETdds ir equest
and to update state information r%gardin% t he AGO bl ock regarding the
recogni zabl e f URETPBRCTELE Y T BoRaiope “FQB?mWWéEB?“?ﬂe change,
erasure, and addltlon OOBZQ%Accordln to an aspect of the present

i nvention, the R&H 4P 1438 GHP P PER W@\RPW@%‘S’Q‘EH PABTE et i on

includes a def ajifqgeatl §r Slehddgsor TR Rtk iR The ADPlIdcRRgAdg 1O permi t
writing/reading with respect to sub-areas defined on the information

recordi ng nedi umoamb1@m@@f@t0etp mdﬁew@@é@ﬂfrﬁg@wmm# eRvieEpdniseple [ 0033]

According to an, aspect the.pres e control unit
controls the wri ﬁ"ﬁ&?"?’(‘aﬂa PRAGIHITL D a"dm" %/ages%éﬁgﬂ)(f) a'w&?ﬁr‘%“ tlr:ﬁj "FFh" in

the ACD bl ock rgeadiddk lghrding e wgamgmh@akal:@mfnytaewsmf dn@ofitiedi cate t hat
t he AGO bl ock regarding the unrecogni zabl e functi on does not have
val i d data and gthencelsmate anstegdiien-i nf or mat i on regardi ng the AGO bl ock
regardi ng the unrecogni zable function to indicate that the AGO bl ock
regar di ng t he uB¥AseaNing N @spkel pidteirepent iryerdionaing A} Rlock regarding the

new recognizable function includes a default ACD that has common information set to

permit writing/reading with respect fo 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
writingfreading unit to write ona of "00h" and "FFh" in the ACD block regarding the
unracogrizable function 1o indicate that the ACD block regarding the unrecognizable
function does not have valid data and to change state information regarding the AGD
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

racordingfreproducing method including recording default ACD in an access control
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[ 0034] According to still another aspect of the present invention,
there is provided a recordi ng/ reproduci ng nethod i ncluding recording
default ACD in an access control area when an information recording
mediumis initialized or reinitialized, wherein the access control
area is provided in the information recording nmediumto record ACD
therein, the AGD having common information set to allow the
recordi ng/ reproduci ng apparatus that cannot recogni ze a predeterm ned
function adapted to the information recording mediumto control
access to the informati on recordi ng nedium and wherein the default
AGO i ncludes conmon information set to permt witing/reading with
respect to sub-areas defined on the information recordi ng nmedi um and
predet erm ned specific information. [0035] According to yet another
aspect of the pareseémianinfometion reparding mmeisiir@alpemiemmza wiherein the
recordi ng/ reproduci ng net hod |nQIud|ng record in an access control

area at |east d¥fHuf tf?@ffaésr%‘}’fﬂedw HEgEPYrRy e G'%‘E'ﬂ BELYLogni zabl e
by a recordi ng/ f&gp 8EHED RAnPRRAARai S0 Ju@.@@é QAiRBphpREBRYICI NY
apparatus initializes or reinitializes an information recording
medi um wher ei napphdusdipbaewt repgmmize @ predatemined Indim@Eddptdetd themicmipdon
information recording nediumto record AGO therein, the AGQ havi ng
conmon infornat?@ﬁ“@g?m¥TP QPYORRPEHE NP BRBREN g P OsE Ul TN ] P par at us
that cannot recRORiZeac k&4 sl RioihBagioh bbb RwRARdRgwilhGeshdde
information recording mediumto control access to the information
recordi ng nmedi ulrpubareds defined en tirp infdypatiferegiding meBO apdrrddeigrasedsyeaion

i nformation set, toipernlt writing/reading with respect to sub-areas
defined on the TAF8Pation recordi ng medi um and predeternlned

specific infor 0 6 cord er cf of the
present invent P@&m '{]ﬁ"é‘%"@% Jaﬂ@g{/ﬁsﬁ%d’f@ ‘I"r%‘c’&@%enﬁ?{j/ e eﬁ‘?% Uihg met hod
i ncl udi ng changikggingebadubify thod\ildRg Reoking QG a6kl BBtrddaréd HGdst ON
recogni zabl e by a recording/reproducing apparatus, in an access
control area whiERUEYDi2RpreARR reoBTnafweliotsdscpaiizrpiedy a rerardngfesiomicny al i zed,;

and recording a 8¥a@4tﬂ%e‘ﬂhéﬂr}g01mi freﬂglg?ng\é%!aJa{an]I'nﬁallzeg & reiﬂﬁialéggn bl ock,

regardi ng a function unrecoghi
information recording medium, wherein the access control area is provided in the

infarmation recording medium to record ACD therein, the AGD having common
information set to allow the recording/reproeducing apparaius that cannot recognize a
pradetermined 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 o sub-areas defined on the

information recording medium and predetermined specific information.

[00386] 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

“availabla” in an ACD black, regarding a funetion unrecognizable by the
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recordi ng/ reproduci ng apparatus, in the access control area, when the
information recording nediumis reinitialized, wherein the access
control area is provided in the information recording nmediumto
record ACD therein, the ACD having comon information set to allow

t he recording/ reproduci ng apparatus that cannot recognize a
predeterm ned function adapted to the information recording nediumto
control access to the information recording nedium [0037] 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 | earned by practice of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0038] The above and ot her features
and/ or advantages of the present invention will becone nore apparent
and nore readil V%p&f@wﬂt&m@@pm%de@ﬁcbm Wgtmi Feageeaine infermpivdi nent s

thereof with reference to th in i ngs i n which:

FG T i o di aErrEres R e R BN oo ana
drive systenms OfofHatch kRdg nligne dosiSadInddiEinE AIDMRIMG BRI t echnol ogy;
FIG 2 is a diagramfor explaining conpatibility between a disc and

drive systems offoiiafon eqt trgtowdiesarerdifadepradyeing PﬁP@'Ffaﬂ that ganhapigcogize a
reiniti al | zatl O;g]recat%rcml recgllurpcgon Qapf’igg%e‘}nfo(r)rr]:ahon recoraing rﬁ)ercﬁ%ns'l% COnh’IOlg}}/C%Sr‘]St I On

to the information recording medium.

[0037] Additional aspecis 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
[0038] The above and other features and/or advantages of the present invention will
becaome more apparent and more readily appreciated by describing in detall

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 o an
aspect of the present invention;

FIG. 4 llustrates an example of a detailed structure of defect management area

(DMA) #1 shown in FIG 3;

12



Fia. 3 illustrates a structure of an optical recording nedium
according to an aspect of the present invention; FIG 4
illustrates an exanple of a detailed structure of defect nanagenent

area (DVA)

itl shown in FIG 3; FIG5 illustrates a detail ed

structure of an access control area (ACA) shown in FIG 3;

6 illustrates an exanple of access control data (ACI D) recorded

the ACA by a version 1.0 drive systemshown in FIG 2 during
initialization or reinitialization;

FIG 5 illustrates a detailed structure of an access control area (ACA} shown in
FIG 3;

FIG 6 illusfrates an example of access control data (ACD) recorded in the ACA
by a version 1.0 drive system shown 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 during initialization or reinitialization;

FIG 8illustrates an example of ACD recorded in the ACA by a versicn 1.2 drive
system shown in FIG. 2 during initialization or reinitiatization;

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

FIG 101s 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 shawn
inFig 3,

FIG 18 illustrates an example of ACD state information shown in FIG. 12;

FIGS. 14A and 14B illusirate examples of AGD blocks and ACD state
information, respectively, before reinitialization of a disc to explain an update of the
ACD state information when the discis reinitialized according to an aspect of the
present invention,

FIGS, 15A and 158 illustrate examples of the ACD blocks and the ACD state

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

13
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FIG7 illustrates an exanple of ACID recorded in the ACA by a version
1.1 drive systemshown in FIG 2 during initialization or

reinitialization; FIG 8 illustrates an exanple of ACD recorded
in the ACA by a version 1.2 drive systemshown in FIG 2 during
initialization or reinitialization; FIG 9 is a schematic

bl ock di agram of a recordi ng/reproduci ng apparat us perform ng
initialization and reinitialization according to an enbodi nent of the

present invention; FIG 10 is a flowhart of an initialization
met hod according to an enbodi nent of the present invention; FI G
11 is a flowhart of a reinitialization nethod according to an

enbodi nent of the present invention; FIG 12 illustrates

anot her exanple of a detailed structure of the DVA #1 shown in FIG 3;
ACD state information when the dise is reinittalized according to an aspect of the

present invention;

FIC 16 is a flowchart of a reinitialization method according to another
embodiment of the present invention;

FIG. 17 illustrates a structure of a default ACD according to an aspect of the
present invention;

FIG 18 is a flowchart of an initialization method for a rewritable recording
medium according to an embodiment of the present invention;

FIG 19 is a flowchart of a relnitialization 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;

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

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

medium according to an embadiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0039] Reference will now be made in detzil 1o 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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FIG 13 illustrates an exanple of ACD state information shown in FIG
12; FIGS. 14A and 14B illustrate exanples of ACD bl ocks 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;

FI GS. 15A and 15B illustrate exanples of the ACD bl ocks and the ACD
state information, respectively, after the reinitialization of the
disc to explain an update of the ACD state information when the disc
is reinitialized according to an aspect of the present invention;
FIG 16 is a flowhart of a reinitialization nethod according to

anot her enbodi nent of the present invention;

of the present invention.  Referring to FIG 2, a standard defined for a rewritable
recording mediumn adapted to a function A is referred to as 4 version 1.0, and a
recording/reproducing apparatus implementing the version 1.0 is referredto as a
version 1.0 drive system 21.  An update standard obtained by adding a new function B
to the version 1.0 is referred to as a version 1.1, and & recording/reproducing
apparatus implementing the version 1.1 is referred to as a version 1.1 drive system 22.
A further update standard obtained by adding a new function C {o the version 1.1 is
referred to as a version 1.2, and a recording/reproducing apparatus implementing the
version 1.2 is referred to as a version 1.2 drive system 23. Adisc D is a rewrilable

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 systern 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 emply 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.



FIG 17 illustrates a structure of a default AGO according to an

aspect of the present invention; FIG 18 is a flowhart of an
initialization nethod for a rewitable recordi ng nmedium according to
an enbodi ment of the present invention; FIG 19 is a flowhart of
areinitialization nmethod for a rewitable recordi ng nedi um accordi ng
to an enbodi nent of the present invention; - FIG 20 illustrates
a structure of a wite-once recordi ng nedi um according to an

enbodi ment of the present invention; FIG 21 is a flowhart of an
initialization nmethod for a wite-once recordi ng nmedi um according to
an enbodi rent of the present invention; and FIG22 is a

flowchart of a reinitialization nethod for a rewitable recording
medi um accordi ng to an enbodi nent of the present invention.
[0042] In order fo initialize an empty disc by a certain version of a drive system usable

in the other versions of the drive system, information that ¢an be recognized by ali
versions of the drive system must be used. in an aspect of the present invention, a
disc is initialized using a defect management area (DMA) and an access contral area
{ACA), which are provided in a lead-in area of the disc, so that the initialized disc can
be recognized by different versions of a diive system. In other words, initialization
information is recorded in the DMA and the ACA during initialization of the disc so that
the initialized disc can be appropriately used by the different versions of the drive

system based on the initialization information.

[0043] Referring to FIG 2, when the disc D is initialized by the 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 manufaciure’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 fo the
function B is recorded in the ACA according fo a rule or scheme that was made when
the version 1.0 was made. As a result, when the disc D adapted to the funclion B is
loaded into the version 1.0 drive system 21, the version 1.0 drive system 21 can

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

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

version 1.0 drive system 21 and the version 1.1 drive system 22 cannot recognize the
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DETAI LED DESCRI PTI ON OF THE EMBODI MENTS [ 0039] Reference will now be
made in detail to the enbodi nents of the present invention, exanples
of which are illustrated in the acconpanying draw ngs, wherein |ike
reference nunerals refer to the like el enents throughout. The

enbodi nents are described below in order to explain aspects of the
present invention by referring to the figures. [0040] FIG 2 is a

di agram for explaining conpatibility between a disc and drive systens
of different standards in initialization or reinitialization
according to an aspect of the present invention. Referring to FIG

2, a standard defined for a rewitable recording nedium adapted to a
function Ais referred to as a version 1.0, and a

recordi ng/ reproduci ng apparatus i nplenenting the version 1.0 is
referred to as nN@ICShPimatbn Preddiiding GpstyiGit @BAthE Lersidi.oup@agsemt avadar d
obt ai ned by adding a new function B to the version 1.0 is referred to
as a version 1.18vesieaadvewsrriraigrdiersronyit Beean B4 fatiersS F npl enent i ng
the version 1.1 j I ' VA 22. A
Further - updat e SPLenarS eh s g PURimIaD de d bR IHTRET 20 e
version 1.1 is weh e teethn .0 wasSnadd e Asd oguit, Whad, theailelD adapted to the funciion

recor di ng/ reproduci ng _apparatus inplenmenting the version 1.2 is
referred to as @isipatedinisieyergond Didie sysipai2h py thedersion 1ef; dgye system2,dhe
rewitable recogdi ' J 1. 2.

[ 0041] The ver Sfe%hﬁ‘%? g;ﬁgé}ylk{%&%&%%%%ﬁm}zéﬁE'igﬁﬂ%?t;r? %ccca)r;rar#rzu%%tgl e functions
B and C. The ve#sianheiebiprafiding engyigtceimnud tedisndt naddtiogreze t he
function C. However, the versign 1.2 drive system 23 can recogni ze
both of the fun®PB}e8 PEscuing oReri9R et iie ey ALF R SFE™#h B " he disc D is
empty and is i NideAhhrEGledtd e RRcHVES i$ le@tied in the AEA HEorY RERILE, the
version 1.0 drive system 21 needs to initialize the enpty disc D such
that the initi adcharethatives madd whamhelyersipreidognmaded Asy rdatt whenthe dide@ ver si on

1.1 drive system 22 and the version 1.2 drjve system 23. Wien the
Gisc D 1S onmt v B e PRI Ere [P gL Ly o o
22, the versi ONgle shstéhi 1\n a‘b?(r&;ri g} a8 QREBy fr&Viding bohieAbricZiR udidd Geenpt y

disc D such that the initialize isc D can be recogni zed by both of
t he version 1. 0dgbi ve system 21 and the version 1.2 drive system 23.
Simlarly, when the disc Dis enpty and is initialized by the version
1.2 drive syst eli48Bn the brme ernsi pysedidis iscRiritiglizeds y Toteealie 218 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 inifalization 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 conirol data (ACD) recorded in the ACA, which will be describedin

detail later.

[0047] FIG 3 illustrates a structure of a disc 100 using an aspect of the present
invention. Referring fo 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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needs to initialize the enpty disc D such that the initialized disc D
can be recogni zed by both of the version 1.0 drive system 21 and the
version 1.1 drive system22. [0042] In order to initialize an enpty
disc by a certain version of a drive systemusable in the other
versions of the drive system information that can be recogni zed by
all versions of the drive systemnust be used. In an aspect of the
present invention, a disc is initialized using a defect managenent
area (DMA) and an access control area- (ACA), which are provided in a
| ead-in area of the disc, so that the initialized disc can be
recogni zed by different versions of a drive system In other words,
initialization information is recorded in the DVMA and the ACA during
initialization of the disc so that the initialized disc can be
appropriately u@’@dﬂﬁywnme?remtﬁfmf@démism@ﬁ wirpg the flisq 19@is dprufpeluredy st em
based onthelnltlall f Referrin o FIG 2,
when the disc Of PE%F ?Az%éc; ghg?%#égv%dra[sqq@%ﬂw erheprem syéstem 21,
since the funCtérM1éan%@Ebe@@1lyrf(ﬁEé@ﬂ‘@! 76l Yredl 1k, tRfach ve, ivangizen 1.0
drive system 21, the version 1.1 drive system 22, and the version 1.2
drive system 23114jand oy DMft#1 319 areegpas @ i) detheanpeiniien aAreitemn be changed
by the version 1.1 drive system 22 and the version 1.2 drive system
23 accor di ng t ologfeliEe preseceyded dieh VésiweﬁrimjtﬁrmiiPW@YdSIQ ihﬁ@iﬁmﬂqttmis [ 0044]
Wien the disc D is versi o drive 22
since the versi onrdid@‘ drh?‘\j}seczlgdj‘ss'rtnééﬁa‘ﬁ'fedcg%ﬁ%?m %Ia'%re%Oéde? & 1trJnnctl on

B, information gi&sGikt Disitg 2OPMRE abiuRBGing mn:ert:ﬂaﬂdeméﬁhmc ilao.O drive
system 21 needs to performwi th respect to the function B is recorded
in the ACA accoPueegt s gndgsiees et aspitiogd Baigan beiapudsidnsherpadecoipfaeat he
version 1.0 was,jmede. As a result, when the disc D adapted to the
function Bis |oaded into the version 1.0 drive system 21, the

version 1.0 d“[r\é&‘asﬁ% eﬁ%%z% Flwﬁe@%&%%éo ﬁ%%;ﬁa@?é%%mﬁ%?reby

providing conve usin I'SC en'the disc Dis
initialized by rbi’hﬁimyaftﬁddmﬂﬂﬂ). 2 drive system 23, since the version 1.0
drive system 21 and the version 1.1 drive system 22 cannot recogni ze
t he {0050] The AGA 113 is provided io record information preseribing operations of a drive

system for a new function to be added afterwards. Commoen 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 #1f 115 and the

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

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

UDA 122. Such spare areas are allocated to the dala area 122 during initialization or
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function C, information prescribing operations that the version 1.0
drive system 21 and the version 1.1 drive system 22 need to perform
wWth respect to the function Cis recorded in the access control area
according to the rule or schene that was made when the version 1.0
was nade. As a result, when the disc D adapted to the function Cis

| oaded into the version 1.0 drive system 21 or the version 1.1 drive
system 22, the version 1.0 drive system 21 and the version 1.1 drive
system 22 can appropriately operate, thereby providi ng conveni ence in
using the disc D. In addition, the information prescribing operations
that the version 1.0 drive system 21 needs to performwth respect to
the function Bis recorded in the ACA according to the rule or schene
t hat was nmade when the version 1.0 was nmade. As a result when the

di sc D adapt ed ichitidibs@onfotifecdisc @0, Brhé Bad-coupkadad imdfudes Dive #3831 sidomal. O dri ve
system 21, the version 1.0 drive system 21 can appropriately operate,
t her eby prOV|d|ﬁ@ Sonveni ence in using the disc D. [0046] In the same
manner, a used disc is reinitialized. To enable the used disc to be

r epogni zed by diPPPETR tilusyaips doifled Bty of e PMAZY P By f Fié used disc is
reinitialized u il B F%tr@BﬂAm1é%dpJa%{sbge%ﬂto?%}ru@turle ﬁ@g)'h@anﬁr ea of

t he used di sc. mever reinitralization Is eren rom
initialization imtctigipruhet. hEre DDB B aninvBids Gisc maaapneedommaiot.he used di sc
allows reinitalization of_the used dqu is determned first even if a
reinitializati offtabdmPRAJ!0sluges Fate afsg size itiemstion AAhENBR S ¢ @ ni ti al i ze
the used disc GLER ta (ACD)
recorded in thga%?ggﬂwﬁﬁgﬁnﬁfggm%§§§£§§$%%ed |Emg§ﬂgkﬁhfg?er [ 0047]
FI G 3 il ustr at ewsitiaizagidnr LM‘teulinlﬁallzﬁg oareudtnsﬁzbwg_h(a@c asnvmglstamaﬂa@pea;t of the
present invention. Referrin t he disc 100 Se%@ ntially

i ncl udes a Ieadg?ﬁaﬁ?ﬁéd%Tﬁa‘ﬁmﬁﬂFém%P@%miﬁﬁmmEﬁﬂdﬂaT5 50t area
130. The | ead- i e @kEfab@rebons IndGfin RegRtbify the2p QL £&Gind the UDA 1221n

the DDS 410. The DFL 420 contains information regarding a defect occurring in the
UDA122. For example, the DFL 420 includes an address of a defective black
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 siructure 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 commecn to all functions used in existing standards and new
standards, While not required in all aspects, the ACD constitules a common
information table regarding each function. For example, the ACD #1 510 constitutes a
common information table regarding "functioni”, the ACD #2 520 conslitutes a common
information table regarding “function2”, and the ACD #3 530 constifutes a common

information 1able regarding “function3”. The function1 may be recagnized by a drive
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area 111 in which predeterm ned data is recorded when the disc 100 is
manuf actured, a test area 112, an ACA 113, a DVA #2114, and a DMVA
#1115. The pre-recorded area 11 can be used only for reading. The
test area 112, the ACA 113, the DVA #2 114, and the DVA #1115 are
areas to which data can be witten and rewitten. [0048] The
pre-recorded area 111 stores information regarding the disc 100 that
is recorded when the disc 100 is manufactured. For exanple, the
pre-recorded area 111 stores a disc ID such as a disc manufacturing
nunber that identifies the disc 100. However, it is understood that
addi tional 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 i nfor mat $veem prdedyrcisndRjd hppciens easnobfe regoadipdd\peinedive wpie-or a new

function to be R&grﬁasa@&kcﬁd‘é‘%’é&%mfﬂ%%@%onﬂf ervgﬂrgterﬁ)%c ?P?‘ l ing a drive

systemthat cannot recogni a certaln ction to acdcess the disc

100 is recordedfumcﬁbntcds}&s;ﬁ@ﬁgHol:%,AcWﬁdnGébogMzé.l be described in detail
with reference to FIG 5. [0051] The DVA #1115 and the DVA #2 114 are

provi ded to recpsd) FhBhOD #edi 6 Bdlidegaheh if@nAotbe] £ bpefRtibimdighG12.n a user
data area (UDA) 122. The DVA #1115 and the DVA #2 114 will be
descri bed in detharetmmgp infermation 8H1dnseees ppAGh B 513ie., FO@EFET"‘WQ&C'Hat a area

120 includes s pfg‘(mgta@lr q TI{IEQ 1r|25]14 mé %ﬁn&%?@ﬁe%%gd:sc% ?DRI%E(E% lﬁﬁ ea #1 123.

The UDA 122 is provi recor ser dat e sparée area #0121 and
the spare area a#&:ﬂ:ﬂﬂutypégmdudmy&mafaeanlshmmii@sung ﬁfp:lhér(hl[.wg isdebedieiove bl ocks
occurring in the UDA 122. Such spare areas are allocated to the data
area 122 durin gls P rfqmgqu@aswr%ﬁeadﬁcordablhty/reprodumblhty informafion 516 indicating

whether a spare area is recordable or is only reproducible, and UDA
recordabllity/reproducibility information 517 indicating whether a UDA is recordable or
is only reproducible.  The formatability information 514, the DMA
recordability/reproducibility information 515, the spare area recordability/reproducibility
information 5186, and the UDA recordability/reproducibility information 517 constitute the

common information table.

[0056] A drive system can determing based on the ACD_|D 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_|D 513, the drive
system can petform at least minimum proper operations with respect to an

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

[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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reinitialization of the disc 100. The | ead-out area 130 includes DVA
#3 131 and DVA #4182. [0053] FIG 4 illustrates a detailed structure
of the DVA #1 115 shown in FIG 3. Referring to FIG 4, the DVA #1 115
i ncludes a disc definition structure (DDS) 410 and a defect |ist
(DEL) 420. The DDS 410 includes disc managenent information. In
detail, the DOS 410 includes spare area size information 411 and UDA
start and end addresses information 412 as information recorded on a
disc during initialization or reinitialization. Wen initializing or
reinitializing a disc, a drive systemallocates a spare area to a
data area, determnes the UDA 122 in which user data is recorded in
the data area, and records infornmation regarding the spare area and
the UDA 122 in the DDS 410. The DFL 420 contains information

regardi ng a def@@moif6hittioh Bife doMtaihif@orkliRdbiid 2Rrmal@s22ERAPl €, the DFL 420
includes an address of a defective block occurring in the UDA 122, an
address of a sp'a?oé'a‘lfb'ltyﬁﬁq@d\‘P@ﬂiyﬁ'@f“&‘?@“ts%sﬁﬂ@ﬁ@éFF%b"@I’r%ﬂ@”"'bﬁHd state

| nfor mat i on reggsieﬁgigf 5 064 88 hon 0P Aafl Romhelch st rates a detai ed

structure of th own I n erring to FIG 5, the ACA

113 T el Udes G S0 AR 2820 AN ATOL £SR30 JUSAGA 113 15 an

area in which n |n ormation use regardl ess of
exi sting or newast amneaielsstifs 31 80§ dnded the cOidlias iMdpEtElSH FldalaenuACA 113
stores a common information table applied in common to all functions
used in existi iy detcdseuinaierapric ABHCStdbaa-ds. Wiile not required in
all aspects, the ACD constitutes a common information table regarding
each functi on. [FQ’S"PI%&éﬂfﬂ‘@esaﬂ%mﬂ@f@e#@Ei@eéﬁmﬁP@U?%hﬁe@'ﬂhﬁon

i nformation tab (?cln(r %{ngé1gga E&L&]\?ymlﬁaﬁz&mﬁ %@al %@@OR&Q ‘o' tutes a

comon information t e regar I ng nction? #3530
constitutes a cmmnbvbmrofmbdmntfamhm6rag|&mﬁhbtmgAdarum1nire@m3 ny The
functionl nay be recognized by a drive stem and t he functl on2 and

the function3 mfP #6t0 eariredy ﬁ’ﬁ"’i‘é‘&wcﬁﬁ difRshEY Lt YACD may al so

I ncl ude speci f'A‘cd#?feﬂfm:ltﬂmstlﬂé‘&ers%ﬂlnhfd@e&&tbﬁ@ HySkRMdgecogni zing a
function corresponding to the ACD can recogni ze.

unrecorded area 620 with 00h. The unrecorded area 620 may also be filled with FFh
according o an aspect of the invention.  The unrecorded area 620 is filled with 00h or
FFh to indicate that there is no more AGD in the ACA 113 and fo enable the unrecorded

area 620 to be used afterwards.

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

information 617, which are set fo zero {0) indicating “recordable”.  Since the
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[ 0055] The ACD #1 510 includes conmon information 511 and specific
information 512. The comon information 511 includes an ACD I D 513
(i.e., an IDidentifying ACD) formatability information 514

i ndi cati ng whether the disc can be formatted, DVA
recordability/reproducibility informati on 515 indicating whether a
DVA is recordable or is only reproducible, spare area
reoordability/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
information 514, the DVA recordability/reproducibility information
515, the spare area recordability/reproducibility information 516,
and t he UDA r eciotiaizeliinlor reigifiafizaipn éeberiornid foienapieiadiselp beasedoal o8e/ constitute
the common information table. A drivye jem can determ ne
based on the Adﬂ”ﬁaﬁ"g’laﬁé R‘f\ﬁédf“?‘l'@l'”fcf"ﬂﬂ'l’%a(ﬁeﬂi '@TE%FS about a

recogni zabl e functj on. ve S st em knows t he
ACD | D 513, the‘“%‘%&t“‘s‘%‘“‘?“@ *8%?"8‘?'?%1’%‘?’8‘81'%%””‘B%ﬁdr‘i‘dheéﬁBél &8

recogni zabl e f URGHde@R the SEARS Wh3 Bitiaik Qs IouTbh readizdaBy MR RS dilened as
bei ng about an unrecogni zabl e function. In addition, even though the

drive syst em doesemd thb@n@fwﬁttmcﬂ\@[ﬁw@ﬂ@i@mnwh@adﬁqrwel ddwst em can

perform at | east m ni er o a t to an

unr ecogni zabl e TWH@‘E“V%HLQBE‘ a'%?‘iidfg?élsﬁfg‘%gﬂ%la %’é%dr'“ ??P?f%éd%rrrmn

i nformation tabdygemdR@Rdgh28he ACD #2520 al so includes comon

i nformation 521 and specific information 522. The common i nformation

512 includes anpdel¥id Pinéaeh Gafple GHIWOH robdife@ih IREQN2 byaR) vBrsisPNt ai ni ng
formatabifity information 524, DR/A recordability/reproducibility

i nformati on 5251.1 @p%m@enaﬁhw iR 6 deringinitializagyn e erginiiraen. blF‘PfP't"‘}p 1 nf ormati on
526, and UDA r eﬁ& qﬁ‘ebvlerls: 1y { Jm%l) sys?em%lkrpolwls {he %nclﬂcQ]fA%Flmg fhn%ﬁmé 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 comman information 711 includes an ACD_ID 713 as an ID of the ACD #1 710, in
which "A" indicafing the funclion 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 718, 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”.
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[ 0058] ACD recorded in the ACA 113 when a disc is initialized or
reinitialized by an each of the drive systens 21 through 23 under the
conditions illustrated in Ha 2 will be described with reference to
FIGs. 6 and 7 below. [0059] FIG 6 illustrates an exanple 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 ACE) #1 610 regarding the function Ain the ACA 113.
After finishing recording the ACD #1 610 in the ACA 113, the version
1.0 drive system 21 fills a remaining unrecorded area 620 wi th 0Oh.
The unrecorded area 620 may al so be filled with FFh according to an
aspect of the invention. The unrecorded area 620 is filled with 00h
or FFh to indi catse] thRatD #dweo ieciidss cBemamiiemaAdD2i 4hd bgeaicAEAnadidid2and t o
enabl e the unrecorded area 620 to be used afterwards. [0060] The ACI D
#1 610 i ncl udes™e&MHBA MR fa TIPS 81ACTaIRd 2358 IPrf Be A4/ et i on 612.

The common i nf agRtd Q8 e nelihedoh's GrwRB nESRich s B 3s/@8m 80t | D of the ACD
#1 610, in which "A" 1ndicating the function A known to the version

1.0 drive syst emgoRidgd, arsl alsepudekecbomaendniamhasion tibfechnikdhérg foamatabififyron
information tabl e containing formtabil _i_t%/ infornmation 614, DMVA

recor dabi | i t y/ r'BpFeEL&HMYA r?‘?’d?bfjl‘}y’{ﬁpﬁﬁ{c'f”%' TBT8ion E3PE° Yf%ea

recordabi I'i ty/ r gRfaiidRiohduling intofkfa®n B, &fa DR bordabiitfodrldbtii
recordability/repr odﬂﬁ%ﬁdﬁbybﬁi r?f S?Jrrat i %n 617, V\/nliﬂ%h are tsyet to zero
(0) indicating Hpreetion RIbIhEH are 8it lneeo Plimticatingirdcerddbiezat i on or
reinitialization is perforned to enable a disc to be used, all of the
format abi | ity apeskSbeethe@intidniAt e somérd efiwhith ingntained iIndi@tACD @1 7P ecor dabl e.

recorded in the ACA 113 of the initialized disc D, can be recognized by all of the drive
systems 21 through 23, the AGD #1 710 can be changed by a user or a drive
manufacturer when the inifialized 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 reinifialization. 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 diive system 23 fills a remaining unrecorded area 840 with

Q0h or FFh,
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[0061] Since the function A the content of which is contained in the
ACD #1 610 recorded in the ACA 113 of the initialized disc D, can be
recogni zed by all of the drive systens 21 through 23, the ACD #1 610
can be changed by a user or a drive nmanufacturer when the initialized
disc Dis |loaded into and used in any of the drive systens 21 through
23. [0062] FIG 7 illustrates an exanple of the ACD recorded in the
ACA 113 by the version 1.1 drive systemshown 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 ACD #1 710 regarding the function A and ACD #2720 regardi ng
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 renmalPfAThie 4Rl &8P ddudesroemon?domalpt &1 @dppegiic Pmtof8H63] The
ACD #1 710 incl n.i nf.or I Of! n | fG, Laf.or mati on
712. The commnﬂ%%?%”%ﬁaﬂ‘}tlﬁngﬁmghmﬁ%%FB&Dng;Bﬁ@a;&%b%r&gﬁﬁggég{aéﬁ | D of
the ACD #1 710, wiidn "AMabicding i unkbid 6l A kndid 18 fhe Udrmon fi U BEE byeram A8 ikle@wad,t 0 t he
version 1.1 drive system 22 is recorded, and al so includes a conmon

i nformati on t ab#é aegrAudssdiceiynon Sformefieaivleictp ning PHREID dHimaties 14.DvA
recordability/r iDLty i spare area
recordability/ r@ﬁé% @gl%l@{m%p?otd%"b!mgp@wéﬁqiB%Sp%gr?a and UDA

recordabi | i ty/ reqrdasineedudddiily inforifiatiniyed, ardDA kdordabihreflodaditdityset to zero
(0) indicating "recordable". Since the initialization or
reinitializati offPTMaiopEYfichea st B 2&nQhrdeatiqe drcadebiey e tieed, all of the
formatability amanfaﬁ‘oqasarrgﬁﬁmompmtn%ﬁ [RhdbRA o] Eheidy, 11Qr g €COr dabl e”.

[ 0064] The ACD #2/20 includes common information 721 and specific

i nformati on 72 2formitagiycodmwniabiinfitermaibd aase?@ techrdrdletides an ACD | D 723 as
an | D of the ACD #1 720, in which "B" indicating the function B known
to the versi on [bosk] The AOR#2PPGIh@MEs2BMmG infeggatisrchetiand grecicalicsmtivnded. udes a
common i nformation tabl e containi n% formatability information 724,
DVA recor dabi | i PSP BRTEIBLE oles At TR LT 27051 M558 88 a

recor dabi i ty/ rgpkeslingibiglnethetoE o RRb 1hOhrslR 0.0 dRB G stbh¥ is
recordability/reprodudbility information 727, which are set to zero
(0) indicating resosledpdizish vtludes a common information table containing formatability

information 824, DMA recordability/reproducibility information 825, spare area
recordability/reproducibility information 828, 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 22 is
recorded, and also includes a common information table coniaining formatability
information 834, DMA recordability/reproducibility information 835, spare area
recordability/reproducibility information 836, and UDA recordability/reproducibility

infarmation 837, which are set to zero (0) indicating “recordable”.



[ 0065] Since the function A the content of which is contained in the
ACI D #1 710 recorded in the ACA 113 of the initialized disc D, can be
recogni zed by all of the drive systens 21 through 23, the ACD #1 710
can be changed by a user or a drive nmanufacturer when the initialized
disc Dis |loaded into and used in any of the drive systens 21 through
23. The function B regarding which the ACD #2 720 has been recorded
in the ACA 113 cannot be recogni zed by the version 1.0 drive system
21, but the version 1.0 drive system 21 can operate to access the
initialized disc D using the common information 721 included in the
ACD #2720, (0066) FIG 13 illustrates an exanple of the AGO recorded
in the ACA 133 by the version 1.2 drive systemshown in FIG 2 during
initialization or reinitialization. Referring to FIG 8, the version
1.2 drive syst eltt72PSikca sindtidres, thelvotent ofvhig; is tohtginddimictACOr 80 and t he

function C and thus #1 810 regardi ng the function A ACD
#2820 regar di ngre'f"f‘fjéd‘Fﬁ‘ﬁg?AH?‘ld%D'”ﬁﬂﬁedﬂ@@#%%8%"98'@963?‘?fl ﬁtﬁe ¥ function
Cin the ACA 11§sterﬁ_sfb$ﬁ|%$ﬁ2@rthe,«fcb@1 ¥ L0 bha gby(iarubéfgra%)fv%tem 23 fills a
remai ni ng unrecorded area 840 with 00h or LO0671 The ACD #1 810

i ncl udes como nmamffawmqndrw "@'i‘ﬁedaiﬁd[) 5radsd fni0@nd ysédor amptfitediv@12. The

comon i nformation 81 s an ACDI of the ACD #1
810, in which "?Xﬂeri’sr‘?élf{:f’é{al fém'l"’ﬂﬁ&g? g?f“'k Rﬁ%ﬁﬁjnj?g%rﬁ%b ¥ersion 1.2
drive system _23reeo'ﬁ:eaﬁqa@mla_adz_a caPbElbetbS@Rizbd B thd (kesion 2.0 @R EBREm b1 AT Mat i on
tabl e containing formatability information 814, DVA

recordabi | ity/ répresigutd tive $vstgm 2lrrhoererae FOGPFesil'Einiﬁs'b%ﬁ@C B pging the
recordablflty/re rod 1

recordability/r eg"F"?)" °rm€t5°11 %2: Y"MB 'Brhmal%"l5 %n%zg %E f%%" #regard'ngwmfh to zero

(0) indicating t émd@kﬁbeen r&om&ﬁn th6\&CA 113 dahridt He Zabgniesd bPihe
rei nltlallzatlon is performed to enable a disc to be used, all of the
formatability atfeior eediveipem 2apd Pevegionht Ffﬁﬁsyﬁ?r@zzs*é%m?‘@ﬁ"’? ¢ or dabl e” .

[0068] The ACD ﬁ@%ﬁ&an&ﬂ%mﬁ@@rsﬁ?m@e%&inﬁ% u%%ébes@[t}lg speci fic

i nformation 822 e common I nformati es an ACD_ID 823 as
an | D of the AGWidtz8a&:D Lisfﬁgtﬂh&o&hoﬁ'iﬂormttiﬁnd&lﬂﬁ:&tﬂhcﬁ@“ntthCEqumad.I on B known
to the version 1.2 drive system 23 is recorded, and al so includes a
common i nf or nat jeam] fi@blsa senenitablitk tighrinod ARtddighdpioyuchgdppraidt | on 824,
DVA recordabili ty/reprodum bility informati on 825, spare area

recor dabi | i ty/ r SEAFUEIRANBPPImE Pl premRatiTvaRions D Bsterrian ig FIGThhe

recordabil i ty/rgepfagi g@%dahééﬁpdrMSQ\mmgé%ngﬁ'@a@mg%b%a%n@ofﬁﬁt‘l to zero

(0) indicating "recor
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 presentinvention. The control unit
1 controls the writing/reading unit 2 to write data to and read data from the disc 100
accarding fo & predetermined file system.  More particularly, the control unit 1
performs control to initialize an empty disc and 1o reinitialize a used disc. The control
unit 1 includes a system controller 10, a hest interface (VF) 20, a digital signal

pracessor (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 controlier 10. The
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[ 0069] The AGO #3 830 includes conmon information 831 and specific

i nformati on 832. The comon informati on 831 includes an ACD I D 833 as
an | D of the ACD #3 830, in which "C' indicating the function C known
to the version 1.2 drive system 23 is recorded, and al so includes a
comon information table containing formatability information 834,
DVA recordability/reproducibility information 835, spare area
recordability/reproducibility informati on 836, and UDA
recordability/reproducibility information 837, which are set to zero
(0) indicating "recordable”. [0070] Since the function A the
content of which is contained in the ACD #1 810 recorded in the ACA
113 of the initialized disc D, can be recognized by all of the drive
systens 21 through 23, the ACD #1 810 can be changed by a user or a
drive manuf act ugy@sm sbiedier i h@ntioR e D8P BZ:R6khelies6 500 bxecutearadad | Nt o and
used in any of the drive systens 21 thrgégh 23. The function B

regar di ng whi cheefrendaeeyes e iegldF B e e DSE 8t adérnddiiena $a& uees213 cannot
be recogni zed by . i I version 1.0
drive system 21%8%n%%g%ge:cg‘{egp%%h%gggggﬁ? ﬁ&/e&?eﬁir’gteﬁﬁ Ehz)r&é%m%?@% D using

t he comon i nf odoliRd (EOT) 103i2derdta 1 EQM BI6LK FoRerioh@nediioh) sA@mddidles thelescf unction C
regardi ng which the ACD #3 830 has been recorded in the ACA 113
cannot be recogicrBaPBIPErEd s HRRTANG Wepryeds dappaon el t he
version 1.1 drie:S%$SHRa? 2rhe Ria/fetling Vi 2SHoRlnghe Bicklh k& nRMR! €M 21 and
the version 1.1 drive system 22 can operate to access the initialized
di sc D usi ng t hsynaegieairdmihofAraPi4on 18 Jdc 10n.c Mudewdo jomeckirea AGD 43 830.
[0071] FIG 9 is a schematic bl ock diagran1of a recotdigﬁlreproducing
appar at us accor @MREFerEad forhbeFRERTOIR O 37 8enyg cRERHTe PR T8,
Referring to Flﬁ%gwm$%ﬁaﬁ§g@@ding/reproducing apparatus includes a
writing/reading unit and a control unit 1. The witing/reading unit
2 includes a pi e ARdeMubdiGSmdRbidr bR ah&athmddlidm bk AR 4 he di sc
100 that is an optical recording nediumof the present invention. The
control unit 1 Tessteoksitdlbrd0 parforims midieadierdeevgd famestod@tidno Wi te data to

and read data fromthe disc 100 accbordiﬂﬁ fo arpred termned file
.disc 1p0
i9Fe 10 g Lﬁ rcP

system More paftieeRess )2 FEpes BRPYT o PPRFRE Rt rol to

initialize an egglYoHod forthbladebebiRlolitcibd i teQisét10dS 8k RHAMP 40 The contr ol
unit 1 includes a systemcontroller 10, a host interface (1/9 20, a

di gital signal pmetetrspicaEDBHpceBE from the aiingrefiding gridindyan fRFYMaanpl i fi er
(A06) 90, 20 AR b R O0AL RLIR 800100 LR |17 21
the received cog@RBEAghaloBtaifddforf s REGInRG thd Ohd B ThODSPHD@emodulates

the modulated data and outputs data obtained by performing ECC on the demodulated

data. Meanwhile, the servo 50 recelves the servo signal from the RF AMP 40 and the

servo control command frem the system controller 10 and servo centrols the pickup.

The host I/F 20 transmits the data from the DSP 30 1o 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 dala from a position where data has been

recorded with no defects on the disc 100.
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systemcontroller 10 controls the DSP 30 and the servo 50 to execute
the wite command received fromthe host I/F 20. The DSP 30 adds
additional data, such as a parity, to data received fromthe host I/F
20 to be witten, perfornms error correction coding (ECC) to generate
an ECC bl ock for error correction, and nodul ates the EGG bl ock in a
predeterm ned node. The RF AMP 40 converts data output fromthe DSP
30 into an RE signal. The witing/reading unit 2 including the pickup
mtes the RF signal received fromthe RF AMP 40 to the disc 100. The
servo 50 receives a servo control command fromthe systemcontroller
10 and servo controls the pickup included in the witing/reading unit
2. [0073] During reproduction, the host I/F 20 receives a read
command fromthe host 3. The systemcontroller 10 perforns
initialization [RFAdseprdngic aspeple ofchedvenian. theTprardig/ierrpdigiioremadivhg unit 2
radi ates a | ase i - )t jcal signal
obtai ned from t'ﬁ]uét ﬁ?egsmeéw%é%ew@% ﬁ%@%ggsd%?% g'ﬁﬁrgégxd@? %’Ear%%bo%m The RF AWP
40 converts t hendplid GabdusihgHppdratuses @ bivgited Biodant Rerodtind dppegptus.eaadi Ng uni t
2 into an RF signal, provides nodul ated data obtained fromthe RF
signal to the DStandgonezrparaiys sricgRePakol 8 e PEer&isifal obt ai ned fromthe
RF signal to the servo 50. The DSP 30 denodul ates the nodul ated dat a
and out put s datBO78lingremeEY ByialseeT Tatet py AECemRAY reifiRligieonpeitdat ed dat a.

Meanwhi l e, the én%ﬂgrgfng%mhﬁéng%grlg%giﬁ%dg&%\é@m&ugﬂ@dmr{ggcﬁm the RF AWP 40

and the servo contro 0 tem cont er 10 and servo
control s the piedbgimentldide frasit inkénfon 240 bé deadiSddiviiisrefbiaee B&GS. formadin t he DSP
30 to the host 3. The systemcontroller 10 reads di sc nanagenent
informati on or Y&t information fromthe disc 100 and controls the
servo 50 to read data froma position where data has been recorded

wi th no def ect SOUR i &0 igp dpchpgypf an infigiepliommelReda570iiNA & ap BM9EBEEY's of t he
| nvention, the tﬁ@&&érﬁ!n%oﬁ.e@_@@vﬁ%%ﬁ@19,%9&@%%1(3,{11“@;‘15&55@ in FIG9
may be inplenented as an 1 ndividual recording apparatus, an

i ndi vi dual r epreanghtydsilcagedanbyredivet sysgam. als o@ratidnn A0 ghersgatsoToditigr ®@nd

reproduci ng apparatus, as a stand al one apparatus, and/or as part of
a conput er syst'%‘ﬁl%‘f’ed[”btbeﬁfSﬁ‘le“érﬁ‘ﬁﬁﬁlaai"g}a"ﬁﬂ‘?”f?’gpﬁnﬁwtW°ﬁﬁth?5?f and an
exenpl ary reinigd @liyEsd | AR sfiRRh RGN GligRRpREL - A JTRE 2BY of fhe

recordi ng/ reproduci ng apparatus according to an enbodi nent of the
present i nvent idsa 1601d detehminedaizedt th edrewiiet In opeefliey18¥9ed asgonfh BA 0 and 11
bel ow. [0076] FIG 10 is a flowchart of an ii ni %} alizati gnd nmet hod
according to an*BNBBHCHBR{" 1% A& BPALERT2 THOUTT TR 1Y ng to FIG
10, in operati afand 085in ofeBondbBC ThOQak Bad mdyBe KB byt HofiBBkady i Nt O a
drive system In operation 1020, the systemcontroller 10 included in
the drive syst émapssossiviegpredateiniied $izglby Z&ivd oaufedfaand from t he host 3

t hrough the host VF 20. The systemcontroller 10 assigns a spare area
in a data area [Bf77k!ineperdiion 4050.0® syterdettrelienitaentrels tag witinghfadingqusitSpar e ar ea
in operation 1030 and Si gn A for recordin ser data in the
data area to deﬁngpﬁfeﬁeoggmﬁ%aﬁ% g%%@?@énsdu%ﬁ' %rg'ﬁ en arﬁ?:?gl}eess of the UDA
in operation 1048gnméM 6 tfeRpdrdardlafdini RxioN@garH G thg Aignnkdyit of thevdpost 3 or

may be assigned with a predeterm ned size by a drive manufacturer.
and an initial DFL in a DMA included in a lead-in area of the disc 100.  Initialization

information recorded in the DMA has been described in detail with reference to FIG. 4.
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[0077] In operation 1050, the systemcontroller 10 controls the
witing/ reading unit 2 and the servo 50 to record a DDS, which

i ncludes information regardi ng the assignnment of the spare area and

i nformation regardi ng 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 DVA has been described in detail with
reference to FIG 4. [0078] In operation 1060, the systemcontroller
10 controls the witing/reading unit 2 and the servo 50 to record
ACI D regarding a function that can be recogni zed 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 detai
with reference to FIG5. [0079] In operation 1070, the system
controller 10 cpoveliebsratidnaoass thd dyfia dogdib TG ok the Eritiaghebdinflenitaer vo 50 to
fill an unrecorded area remaining in the ACA of the disc 100 with a

predet er ni ned Vv & s¥YRSA ogxord P Gearding R fungliegfantijan pq esogrized iy @ £ | owchar t
of a reinitial I&Q\H %«5}? H‘ér'i:f&%cﬁ&bﬁ%@'lé&@.n%@a é}'ihe§|931|‘86“ H&Egs bk m[t he

present invention. erring 1, in operation 11101 the disc
100 that has beaerarmatﬁaeebcor@dIncﬁadedhasnéeodacrtrlédm/@tawatrmncﬁhela5 t he
systemcontroller 10 included in the drive systemrecogni zes DVA

i nf ormat i on andoo7af |6 bgFatidnQorophiegadn dahtdler GRedralt ihewmsindrkaing ilie drive
system has to performw th respect to a function that the system
control | er 10 ke s seatedO & T IpveerosiRd Tdtmaiein gy Stetie Bt IPO¥PEr 10 does

not know (i.e., égig})mng@ﬁ%g{gpasg&g,pﬁ di sc 100. Next, in operation

1120, the syst em controller 10 receives a reinitialization comand

fromthe host 3[ 68181 M gh ﬂ%crﬂﬁ&ta ré r(:tghzgtgn métrgggcurm*g% eréﬁ'lgd’?jtrﬂeﬁ}'af 1130,

the system control controls the witing/readi ng unit to read
i nformati on recmﬂ&dntinmnmnDM&eanujo an 1A@bpmmmch1oam@dsacn@dtluad®d in a
| ead-in area of the disc 100 and brlngs the information.

i nformati on r ecSPHEE i RRIEHEO BAKE YES™b g Resytes CHF'B'P@@f’F]B‘P?dF‘I ag, and
the i nformati ongg &COLEE8 elagnide DEMAREMBRY 2rd FrtokalidAp Bt i perations

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 tha host HF 20.

[8081] In operation 1130, the system controller 10 controls the writing/reading unit 2 to
read information recorded in & 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 informafion

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

[0082] In operation 1140, the system controfler 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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regarding recordability or formatability, which is included in common
information of AGO. [0082] In operation 1140, the systemcontroller
10 determ nes whether the information read fromthe DVA and the ACA
permts reinitialization. For exanple, if the wite protection flag
read fromthe DMVA is "1", witing to the disc 100 is prohibited, and
thus reinitialization cannot be perforned such that an error nessage
is transmtted in operation 1190. The conmmon information of the ACI D
recorded in the ACA includes formatability information and
recordabilityireproducibility information regardi ng subareas of the
disc 100. If the formatability information and the
recordability/reproducibility information do not permt formatting of
the disc 100 or witing to any of the sub-areas of the disc 1001
reinitializati oBinicgtandicarna bpesfiiroedsed ittt lerd: hadsaga s redsmied imessage i S
transmtted in operation_1190. Accordi ngl the systemcontroller 10
det er m nes whet ¥ERIP KGO o TReCompRy ifagmat B‘gﬁ%’ﬁ@%%?é’étae%“’?'ﬁ@s
information re : .%d iR et ionl ; ite
protection flagfgﬁmfgé@g&gt?@an' 1" %%a%'h)?rﬁer céb}lrll%%ﬁ’%lrﬁn(;{g?r@{?%es gir‘lw of the AGO
does not perm tardaebifgtdist 109 dtheVurmaabiginfotmbien sndsteem control | er 10
determ nes that the disc 100 cannot be reinitialized and transmts an
error message t®BerRRIMERQAuCRiY [RloBRalT dp FREPHTYEEMEYNEOISE di5%! B fer at i on
1190. However, Jindihghy Wikelsh dMa0bidie bisOfo, FdifilizAidn Aot B @dalra " 1" and the
comon i nformation of "'the ACD permts formatting and witing, the
syst em cont r ol | seh tizQarcgbrenessagedsirataitiedin ppetalian| 1182 Atdowingly, the sy889® and

starts reinitializing the disc 100.. 0084% aFV\hJIel‘],e_E)/nen AGO
regarding functPERE" (e IaHEEe e dEHIP b & °r%]e He P TE" R em has
val ues that do RRtroReEBMhadd@®icAthl al i zati on and ACD regardi ng
functions that cannot be recognized by the drive system has val ues

perm tting rei npdehpf theiiel pRibctiol G is\bathd Sr ithe bfiBonMIh G ARNEAGIY t he
recogni zabl e functions may be changed into values permtting
reinitializati ofves ot peedfroveties ¢ oriting dhegstem'cgirpllend 0 edarmifiggthat the disc

reinitialization.sin t.he . val yes of the AGO regard] t
recogni zabl e fuﬁgfaim(’)oﬁge_ Rl %a“ﬁﬁ%i‘aﬁf"fé'a’} er%l’ﬁ”&ﬁsfaﬂeeiﬁgf Eoshaggnlﬁgt%%et erm ned
to start reinitholyk 2@k bAoA f19b.N k&G thkQkke protection flag is not set to *1" and

the common information of the ACGD permiis formafting 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
syslem 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
permitling reinitialization in response to the user's request for reinitialization since the
values of the ACD regarding the recognizable functions can be updated, and then it

may be determined to start reinitialization of the disc 100.
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[0085] If reinitialization is permtted, the systemcontroller 10
assigns a spare area in a data area of the disc 100 to determne a
size of the spare area in operation and assigns a UDA for recording
user data in the data area to determne a start address and an end
address of the UDA in operation 1150. [0086] In operation 1160, the
systemcontroller 10 controls the witing/reading unit 2 to clear the
DVA included in the lead-in area on the disc 100 and controls the
writing/reading unit 2 and the servo 50 to record an initial DFL and
a DDS including the determned information, i.e., spare area
assignnent information and UDA assignnment information, in the DVA

Al though it has been described that initialization information is
recorded in the DVA after being cleared, actually, the initialization
i nf ormati on r ecl@fégkitreiifplizalinm i@miﬂ?dﬁhejfy@latl eitrdi¢140 ashigns @ sparearedingc 100 i s
arewitable ty 11, fil

i nf or mati on rec‘ga%cféea o}ﬂtrq %gg"r"é"a"[é’?r dith rs'izec?ptheo?p?re AR inprepe °”aL§EA to nanage
data recorded l&s@ﬁaauUDArrs&mmbaherbﬁtaelltr@aat@&eatﬁmm&eals&r:ecm%satl on 1170,
the systemcontroller 10 controls the witing/reading unit 2 to clear
the ACA in the #daten pddpseqthe HDAIheredioad158.00 and control s the
writing/reading unit 2 and the servo 50 to record the ACD regarding a
function that tIH@EHPPR#@ﬁ@yWéhﬁWCPféfelbgWic‘z@folﬂhewfﬁ@ffﬁ@N init2ohe

| ead-in area onth I [ 189, the system
control ler 10 cBHRET [Iq‘” eEd\WrtFe{'eaQ leggn e &%laFcpffm g ®the servo 50 to

fill an unrecorﬂmﬁhneerdragurmemwsa@aoibr&ohreapﬁ%n bHL abd¥eDOs@@Mdingthear €a on
the disc 100 with a predeterm ned val ue such as 00h or FFh. Operation
1180 is per f or ndggmiitgd [nfReagoat '€ PHA LY JfEgEeH BiomEiaRgPdDACEIIN TNt he ACA

and to enable tihe unpeoRrdRd Ah&ah fs 6, d3SEkaFhliRaNRoR Fromation
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. 11, file system information recorded in & predetermined portion of the

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

[0087] in operation 1170, the system controlier 10 controls the writing/freading unit 2 fo
clear the ACA in the lead-in area on the disc 100 and centrols the wriling/reading unit 2
and the servo 50 to record the ACD regarding a functicn that the drive system can

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

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

unrecorded area 1o be used afterwards.
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[ 0089] The follow ng description relates to a nethod of updating AGO
bl ock state information during reinitialization of a disc when state
information regarding recordability or defectiveness of an ACI D bl ock
in the ACA is managed. Wen state informati on of each of ACD bl ocks .
included in the ACA for recording ACD is recorded in a DDS and is
managed, the AGO bl ocks can be efficiently managed. State information
may i ndicate that AGO can be recorded in an ACD bl ock, that an ACI D
bl ock is defective or stores invalid AG that an AGO bl ock stores
valid ACD, and that an AGO bl ock stores valid ACD but has a defect
occurred during reproduction. An AGO bl ock physically recorded in the
ACA has an ACD I D, fromwhich a drive system can recogni ze what
function the AGO bl ock is about. When a disc is |loaded in to a drive
system the driwessys tofming@ksaiptios reRted S imbthaiat latisy ACalblock sAE&0 bl ock
based on ACD bl ock state information included in a DOS recorded in a
DVA on the di scf@fdiop éypaseitiiiatop pf@ dgawheisuigimomrise 19dng090] If the AGO
bl ock state inf i Ladlcat Kk lid ACD is
included in the@%@nb@?ﬁ%ﬁlﬁ%%ﬁfe{ﬂ?lgfjltig%{nﬁ%ﬁéﬁt@ﬁg* %D‘@%gsct él s fine.
After the reiniibfbahkioz stzaob B, ACE binakeind@Ed i BeATAd@ chodrdingtAlR is Adgtiiddlirock | s
not necessary, the AGO bl ock state information needs to be changed to

i ndi cate that thPSReES Br3Eed: BeLEPRIgeRs sanPyeficerty FaARIarr®e used for
recording AGO. | %@Prm%D c%léﬂﬁKG@&aﬁE@re&oFﬁEﬁﬁ%dD%Bcﬁtﬂﬁlat’r%%lolﬂn the DDS
to indicate that t bl ock has valid ACID is not changed during
the reinitiali zZiatdreo¥ve oratochs mmmmsbammlblocmepsm danh®atACD bl ock
based on the AGO hl ock state information. Accordin

necessary To UptRRMSORHER NS HIHER: S AAUPHEETOr KSR di sc i s
reinitialized. Wy 3Pty Rbdedt 1hxea hRRLOASHRID, Rh inREh segsidncal e ACD
block is not valid any nore after the reinitialization, if the ACID
bl ock state i nfr@WQfWEanfunoyom@tAC@hlaqk@@dout athﬂla\sdecls?@?@mormV!e have

troubl e duetomcorr i n obt aj fromt bl ock.
Accordingly, inaduyf hf’ﬁ'?ﬁ’ﬁsyf%m Eﬁ%ﬁgaf’??' '°W°ﬁaeva%%g’i°8‘bﬁseg? eA\IOCBf or nat i on

i ncl uded in thes X ermbtBSindMaed 10 m@%ob.‘dmka DN dn R aidd RproBdsYhean ACD | D
of the ACD bl ock needs to be overwitten with a value, e.g., "00h" or

"FFh" to physi caldAgDékgse. When the ACDID has a val ue of "00" or
"FF", current ACD of the ACID block is not valid and the AGO bl ock
can be used f orl08l0BheiCAHGlogktslaie infom@nn i@hﬁh@“@@TﬁCD@iﬁcﬂhWﬂ@CPécor ded in
theAGObIockvvh eA IDoftheACD
bl ock becones t' cg"g‘?/dtéhtﬁa %ﬁgrere'nl%a"z%ﬂ heFt(OEggd s y, during
reinitializati oBinitaheaita) sinck AGRBAGKNd ATDbIE ;Me@&atyhrwdnmecm S
overwitten with a value such as "00h" or "FFh" 6 and corresgondi ng
AGO bl ock st at estateiffesaign nepss i hgshapese & ndisatathadihsAehblackias ) @i ACS changed
to indicate that ' e H%[c 40 AGQ, &0 yean be
used for recor néﬂg?ﬁéer Oﬁ%%ﬁihﬁ%%ggj‘ ao%%(%fa?é%sﬁlat es anot her
exanpl e of a deﬂl-tb BdlaB thaL e ATD @logkhad vales ADVA nét beibged 8l i n FI G 3.

Referring to FIG 12, a DDS 410 is an area in which di sc managenent
i nformation is "Pafainac digsisten wiepipduce PAGIIRsK bRstcion fe AGPIOO% DA st ar t

and end addr essgs, L0k Q6 ek QA lds neflld, il AbchbBb@Lapt i on 413 are
recorded in the g %8 %ﬂﬁ %&) sr'lteate informati on 41§ I ncl udes state
i nformation regeasitgwicee dsdabiniaity  oraddief,sokircememdncodeddaeh of ACI D
bl ocks in which ACD is recorded in an ACA. Ref errlno%kto FIG 12, ACID

bl ock state i nfAffthReet it yald sppperifiedhe einifalzpligh f the ACD black state

information is not changed, a drive system may have trouble due to incorrect
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[0093] FIG 13 illustrates exanples of AGO bl ock state information
included in an ACID state information, such as the block state
information shown in FIG 12. Referring to FIG 13, a state of each
_ACD bl ock is expressed with 2 bits, i.e., "00", "01", "10", or "11"
i ndi cating one anong four states. Bits "00" indicates that an AGO
bl ock is available for recording AGO. Bits "01" indicates that the
ACD bl ock is defective. Mre specifically, bits "01'" indicate that
the AGO block is detected as defective while AGO is recorded in an
ACA or that the AGO block has invalid ACD. Bits "10" indicates that
the AGO bl ock has valid AGO but is detected as defective while AG is
reproduced fromthe ACA. Bits "11" indicate that the AG bl ock has
valid ACD. [0094] FIGs. 14A through 15B are diagrans for expl aining
an updat e of AGHogkint ebidinad iomiEtACD hiogvh evacoaiindy, im@dditien o diangingitel 1 zed

according to the present .inventign. FlGs. 1 14B il Justrate
exanpl es of A@GLHDDJFB}E a‘edﬁﬂmﬂwcg‘?%f{t'%tﬁﬁ D%otp?féﬁeg%gb'?cé@&gé%&fel Y,
before the rei niplylRAd? Md MEACTHloEEneeds Rbe BREkidea Ritd d ki b 5.2b@- @xanpl es of
the AGO bl ocks and the AGO state information, respectively, after the

reinitializati offh" {c@QOSELY dRest.e Whentop ACE_IPhaS atdyk of BEPGTR, crreat ACD

reinitializatio i ncl ud i &0, bl ogcks: n A | ock #1
having valid A ,heg‘ﬂ) @%S Bqt%#anﬁ%eh%%tﬁ% 287 8t r\feecmi'aﬂ;mebnclaACD bl ock
#3 havi ng val i dsi&ton 8FMGDebrRE K thé ACTdotk W@n MORED Wick il adared e ONe Of
"00" and "FF' as a value of an ACD_ID, and an AGO bl ock #5 havi ng

val i d ACD and H:SPRgf the AfBiseitbeespetifavelde '8 Pi“FG r epr oduct i on
(hereinafter, referred to as a defect-whilereproduction). The ACD ID
havi ng t he val UBoTIRyeilyipring Emitalizateli @ wetidEDiblagktin tid AGAoughdigét a has been

recorded in an AGO.bl ack, A be.rf.ecaor in. | ock

af t erwards si ncoé’erfwﬁgn ‘ﬂ%tagahfe%%th%ga%cﬁ %ﬁb%ﬂgu?%p%\ng?é%@g% t51%0096] FI G

14B i | | ust r at eSntsrnabo@indiiabon aBbs dihelieGathahgao inleeAGDhddopeles: #1 t hr ough
5 shown in FIG 14A. Referring to FIG 14B, bits "11" are recorded as
AGO bl ock #1 stdeenoihareypifabP ad cande ised foeragonling piar A¢the AGO bl ock #1 has
valid AGO. Bits "01" are recorded as AGO bl ock #2 state information

t o i ndi cat e t hdfSRHUE A Hystrtep anethgrzxqmple glerdalailed ghucturgmyf thg DMA #1151 o

recorded as AGQ ch,%%;gB Lal Eaf or mati,Qn L ndi.Gate that the ACD
hOwn T EIG 3! é@ Ao ERH2LTR 4%%%%5#3 .%%59

bl ock #3 has valild A Bits Q%Oa are recor eg as bl ock #4 state
management information is recorded. Spare area size information 411, UDA start and
end addresses information 412, and ACD siate 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. Referdng 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, & stale of each ACD block is expressed with 2 bits, i.e., "007, “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 to indicate that the AGO block #4 is avail able for
recordi ng ARG because the AGO bl ock #4 has no data recorded therein
or has invalid data. Bits 'ion are recorded as ACD bl ock #5 state
information to indicate that the AGO bl ock #5 has valid ACD and a

def ect -whi | e-reproducti on. [0097] The ACD bl ocks and the AGO state
informati on shown in FIGs. 14A and 148 are changed by
reinitialization of a disc, as shown in FIGs. 15A and 158. [0098]
Referring to FIG 15A, after the reinitialization, only the ACD bl ock
#2 that was defective remains in the state before the
reinitialization, but other ACD bl ocks, i.e., valid ACD bl ocks, ACD
bl ocks having "00" or "FP' as a value of the ACD ID, and ACI D bl ock
havi ng a def ect-whil e-reproduction, cone to have "00" or FE as a

val ue of their #HBriddicaeni:mabch hek ddRdal ackscicamnidediseddafii er t he
reinitialization. An unrecorded bl ock having no data before the
reinitializati off ACAAENHES AL Hopk hagingladyDa e 10" ndeates BatfleACE Pipkat i on.
[0099] FIG 15B | 1. 0f j ' ACD bl ocks
K1 thtough 5 s iCRbARBLE § AW OR b BRI RIRASE, U5 or ¢ he
ACI D bl ock #1 ssiatie iidkftohaat AODblock e vABD| ock #3 state information,
and the ACD bl ock #4 state information are changed into "00" to

i ndi cate that tjessx@idBlirealts 58 e didgran@ g exflaitifigean aptate bialab etatk or
recording the ACD because the AGO bl ocks #1, 3, and 4 have no data
recor ded t her ei AoBRioR PR 2 PipRjSIFNBRIZed fegordinpiingresentinygation-i RGS-d4 i ng t hat
the ACO bl ock #g s fefpCldntes & &t ABGRAFR-RAACKs et at ©
information. The bits of the ACID block #5 state Infornmation are
changed i nto " O&foreshengmiatzition. AGGs. Dbk 1583 Iutvas ex@mples of the ACD blocks

def ect - whi | ereproduction. When an ACI D bl ock has a

def ect - whi | e- r 9P BEOTR FEFHOTHE™ RERFBH ERE AR (B %Ras a val ue "00h" or
"FFh" indicati n[g that the ACD bl ock is avail able for

095] Referring 1o FIG 14A, before the reinitialization, 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 AGD_ID, and an ACD block #5 having valid AGD and having
a defect oceurred during reproduction {hereinafter, referred o 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, Referning to FIG 14B, bits “11" are recorded as ACD block #1
state information fo indicate that ihe ACD block #1 has valid ACD. Bits "01" are
recorded as ACD block #2 slate information o 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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recording and state information regarding the ACD bl ock is expressed
with bits "01' indicating a defective block. In this situation, when
an ACD ID of an ACD block is inconsistent with the state information
regardi ng the ACD bl ock, the ACD bl ock is not avail abl e because of
defecti veness since the state information is considered prior to the
ACD | D. However, when the state information cannot be extracted due
to an error while state information is reproduced, the AGO bl ock
havi ng "00h" or "FFh" as its ACDID is available. 101001 In the
above-descri bed arrangenent, a state denoted by an ACD I D of AGO
contained in an AGO bl ock within the ACA on a disc may be

i nconsistent with a state denoted by correspondi ng ACD bl ock state
information recorded in the DDS on the disc. In this case, a drive
system i s desi giniehafop tofiicaiminat thy AGKagk s aviilebleAGERchtingACD tate

i nformation reco I cribed in detail

bel ow. [0101] %‘?@idbé"c'b’f#ésd“%efﬂ 8?:‘59'%'5% "ﬁé’vﬂﬂ%\}ﬁ’] #‘Pogn ®or r espondi ng
AGO bl ock st at erem‘e@asrmbbne&#g gaohseioh B inkibs 1haERe Adirbideki® ndGRNdb! ock' s
ACD I D recorded in the ACA. If these two types of information are

i nconsi st ent wi 4GP ade efagtWhierrepragiugden. ve system primarily relies on the
ACD bl ock state information recorded in the DDS. Wen data cannot be
r epr oduced fronmgﬁibThWctdrmwmmswﬂafqﬁuﬂéortsmmﬁrtﬁleeMaﬁrmheB a defect

occurring in th |vesste det erm nes |idity of
i nformation con?r%l‘li"%%/r@ad t?yrﬁe"i'“ﬁ]gatﬁwﬁ °“’BE%LGG ! ﬁarfjﬂ "ACD_| D recorded
in the ACA. 1 ncgQnsiStencies betyween i.nformati on may

occur due to a GEPHE BRI PR HHP fefﬁ'gg'faé?f'o?”h){rﬁ&%ﬁﬁﬁk#%'ﬂﬁﬁﬁ e, when a

valid AGD is I efRERERdmER iR siiefekiod ind felfitidhzatioh, ik AkePad) bidcig e/ Dl ock A
is recorded as "11" in the DDS. Thereafter, if a defect occurs when

an updat ed AGO AGP bigefist AGBrplotky having' OR@CFTE Rerckluget ihg AG%@@W@@%‘@GM request
to update the AGO hl rive syst ord state
information r eg}'é"“r"" négggéﬁ A%&BF " Pe(lage :aéln di'ca savaue °h§eéﬁ‘ ective

bl ock. Howeveracd ineo paahen Hek &Aﬁﬁe L@émtaﬁd?ﬁteFﬂ:mlﬁdillhdﬁ&rﬁﬂAriLﬁre&ohEd ACD bl ock
A due to the defect during the recording, and the ACD bl ock A still
has the valid Aok hagag ng dptelkefire the reigjilizaoprempnsgs itisgen oigr P8l ACD r emai ns
in the AGO bl ock, allz\'%tnhln the ACA. In this case, the AGO bl ock state

reiniti
i nformation nust I‘IITB.I’I|y referred to in order to prevent an

erroneous Operalbésa@{hﬂ%%u %&SJBmer%gnQ@Je%a%ﬁﬂéﬁ %%Més thtm'[! 5“90 bl ock

state information COmes a failure
in error corr ecshbwiin BGasK. rna@r[n\g\hmwsﬂaﬁeﬂmcsthmcpnmcdmedtef r om t he DDS,
it is preferable, but not required, that the validity of a

cor respondi ng A@Eﬁmb‘ll%é'i?“ﬁ'éb'%f’%sr‘ﬁ‘ﬁ iH{esmatE & che 4RD BIFP“KW‘Q D of ACD
contained in thg, AC P PLRGKs Wb toh iindiddE +AGR-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 daia. The bits "01" indicating that the ACD block #2 is
defective remain as the AGD block #2 state information. The bits of the AGD 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 “00R" or "FFh" indicaling that the ACD block is available for
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[0103] FIG 16 is a flowhart of a reinitialization nethod according
to anot her enbodi nent of the present invention. Referring to FIG 11,
in operation 1610, the disc 100 that has been used is |l oaded Into a
drive system Then, the systemcontroller 10 included in the drive
system recogni zes DVA information and information prescribing
operations that the drive systemhas to performw th respect to a
function that the systemcontroller 10 knows and a function that the
system control |l er 10 does not know (i.e., the AGO recorded on the

di sc 100). Next, in operation 1620, the systemcontroller 10 receives
areinitialization command fromthe hosts through the host I/F 20.
[0104] In operation 1630, the systemcontroller 10 controls the
witing/reading unit 2 to read information recorded in the DVA and
the ACA, whi ch RéoRing Belstd@@fbraalondegki@ingtnd ATDB0EAs Spressdvavittliis ®1100, and

brings the information. By way of exanple, the information recorded
in the DVA may ‘B@aﬁ‘g\ﬂﬁ‘?ﬂt%’eﬁ’ﬂiﬁ{ SEiip Pipatien. o Qj’” apHP-PlrEnPEP Bedkist i on
recorded in the lity or
For mat abi |1 ty, WREr B oo A A OT el LEAR Gk e NELBSER b ¥ 0105
I n operation 16A8né MU%aa&eﬁvaﬁﬁtsrnmmeeratemrrﬂhﬂﬁn&rmﬁwpmeé her the
information read fromthe DVA and the ACA pernits reinitialization.
For exanpl e, i fiheA@®_Rr i Howevpy Werbe siastinfermalign sapnphbererigpipd iR loPVE%has a

value "1", wit] i (oell " " S

reinitial i zat i onhqgségr‘\eﬁrglt;rm .gﬁi]% %E?Jugeq’ "f@ﬁ@&é‘%’mh |°ﬁ %r %rs&!tsjl on of the
AGD recorded i madlmls%‘é}lammcl udes formatability information and
recordability/reproducibility information regardi ng sub-areas of the
di sc 100. |f t he1oboin mektakdedctived brahgemens taiseir dannied ty@ACD_ID of ACD

recordability/reprodudbility information do not permt formatting of
the disc 100 or°°W/T"PGF|'”n"@A?Q)b’%hvthkﬂfhef'%""sat?ﬁf’ ’a?yé’aé""%f'ﬂef‘h"éthﬂ?’%‘& 100,

reinitializatio ACEOEALRRLYA i BSs SYistye
controller 10 d%?éeﬁ%%?%tgﬁﬁﬂeﬁ%@%gﬁ%mdﬁcﬁfELOOéal S IW| t abl e based on

t he i nf or mat i onin heagbe fardownstshee m@d@gnemdprmlaﬂy O e ATDOBY stk t he wite
protection flag is set to "1" or ommon i nformation of the ACD
does not per ni t "PBFREEIISYEF PR E”i‘ ‘"Hﬁ" bef’??é”bg‘i/%feéﬁ‘*?%"d’nt roller 10
determ nes that the disc 100 cannot be reinitialized and transmts an
error nessage t#® “E'-"rfe“%i‘"”@”t”ﬂ?ﬁﬁﬂ’d’ﬁ KoRIT ST AGP PIACKSBRY at i on

1680. However, |hfgrm51;3@re¥3}degﬁtl‘@b@ﬁ@rQTtHeQBDEEIJJCQQAGESIDQ&Brd&%thA@:AH ¥ and the
comon i nformation of the AC D permts formatting and witing, the

syst em cont r ol | teese 10 tydestobrferingliersarg ioconsistenfiwiti ezt other, & firee Ytewprit@dy and

starts reinitial !!egénr%ﬁe ACB%lo& stat% mgb(r)moanon 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 acour due io a defect oceurring during recording.  For example, when
a valid AGD 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 updaied AGD is written fo the
ACD block Ain response to a request to update the ACD block A, the drive system

records the state information regarding the ACD block A as indicating a defective block.
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[0107] Meanwhil e, when ACD regardi ng functions that can be recogni zed
by the drive system has values that do not permt reinitialization
and ACID regarding functions that cannot be recognized by the drive
system has val ues permitting reinitialization, the values of the ACD
regardi ng the recogni zabl e functions may be changed into val ues
permtting reinitialization in response to the user's request for
reinitialization since the values of the ACD regarding the

recogni zabl e functions can be updated, and then it nay be determ ned
to start reinitialization of the disc 100. [0108] If reinitialization
is permtted, the systemcontroller 10 assigns a spare area in a data
area of the disc 100 to determ ne a size of the spare area and
assigns the UDA for recording user data in the data area to determ ne
a start addr essHswaek:, @B uRiae ACTlRE RS Beelitt e thbAMD Hidak Oe foadeideriet 1650. | n
operation 1660, the systemcontroller 10 controls the witing/reading
unit 2 to cl earduitgdheagoading a1diedaPD blopk & il hasdhgaif ACR r A2 B Re di sc 100

and updat es ACD, S{ 32l AR ARN vk BushELRA |inin W358 C U caldnd D ACA

t he system contro mal nt al ns state information only
when a correspoach Ultgks@&@]ﬁfhhﬁlﬁkmtisﬂae(ﬂﬁﬁdﬁlgteiev&ltﬂ:ﬁdrdérltdplr@en’ti’he ot her ACD
bl ocks within the ACA with '00h" or "FFh" or changes an ACD_I D of
each of the ot h@EnREIPHIEEAISHHT-0 "00h or "FFh" in order to indicate
that the other ACD bl ocks are available. In addition, the system
controller 10 uﬁﬂﬁl%ymﬁhﬁmwéﬁﬁ%q%%%ﬁmﬁﬁﬁwﬁﬁﬂwﬁﬁDD%@”H%@E?|bed with

reference to F @ge].abfe &.tw{aﬂmr&g faﬁos?oﬁﬁing%%dgmggsﬂc@a%es of the

ACD bl ocks. [01 operation 1 e Systemcontr
control s the wthé Dosyit is praseiing bu it tequited, Hat G eaitity biteeoriBhfdndimmaCoided i n t he

| ead-in area on the disc 100 and controls the witin Dqt%l;lcﬁeadl ng unit 2
and the servo SW*BBWQ@WH"E‘F‘??D{'ﬂbACBPJﬁ"faﬁchF?Wat”FCHF‘“Bﬁ HEn DDS

including the dgigsm ned information (i.e., spare area assignnent
i nformation and DA assi gnnent i nformati on) and the updated ACD

state informati gy ﬁt‘aﬁé‘@%ﬂ%ﬂah of'%%utu@lﬁﬁ@n %ﬁ&dc&&%t& Dgheri ni tialization

information is recorded in the DVA after being cleared, actually, the
initialization énvbdmnared the)preseaimmtdmd Heﬂarnod”teFl@WAmsermlprd‘@nQ%me ﬁlh:e si nce
the disc 100 is a rewitabl [HQ/% Al t hough pnot shown in 16, file

syst em i nf or mat 1B F2M8EErHHSE 5 3 AP TR n L™ BE PP r‘i°"5?"e e UDA to
manage data recqgdesn ﬁ@drubé@st%o%@éﬁ@\ REm&LISAE Bfdrmation prescribing

operations that the drive system has to perform with respect to a function that the
system controlier 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

controlier 10 receives a reinitialization command from the host 3 through the host VF 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 inforrmation

recorded in the DMA may be a write protection flag, and the information recorded in the
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[0110] Hereinafter, a default ACD will be described. The ACD may be
di vided into recogni zabl e ACI D and unrecogni zabl e ACD according to
whet her a drive system supports the ACD (i.e., whether the drive
system can recogni ze a function corresponding to the ACD). The
recogni zable ACID includes the default ACD which all drive systens
supporting AGO nust support. Such a default ACID nay be recorded in
the ACA during initialization or reinitialization of a disc and can
be utilized efficiently. As conpared to an ACD for a predeterm ned
function (such as wite protection or reproduction protection), the
default ACD contains initialization information used to access the

i nformati on storage nmedium when the information storage nmediumis
initialized or reinitialized. [0111] FIG 17 illustrates a structure
of the default AZMRyscitfomaionguardng saqordpsiiper forrmpfiabifith ehighisirdyded i nvent i on.
Referring to FIG 17 'fdrEfaleEcrf‘CD 1700 is recorded in a portion of an
ACA. The def auI?Omﬂfﬂj”i'?% hag’a defaul t property and the sane

structure as no AGO, def aul t ACD 1700, i ncl udes. co n
ot Fon 1 0 BTl 1y b Rlen 0B et kel oSt A B o RATRRD | b 1714
is included in &hBomeRIRAaddMeACARIHIE Rinlidizlora N bxemilcEBs Whad as
" DEFAULT" to indicate the default ACD. O her information (i.e

formatability imteshonded ead ratheoDMANeRR yabe 51 Wil bitheyiss Bps araltkiedbi | i t y
information 1713, .spar.e.area recordabili repr. 1 biLi '
i nf or mati on 1712 ?mﬁn%’m%ﬁ&gop gaé%o(r?%a{)l%?q"?etdyﬂ%éééﬁp % u@%;irﬁlgr\c’llp?f§/h e?% ormati on

1715) are set t@cowed ifihé A iicRddd ®imBtebilith ihothakes endGdcoBdbily/Rpredashidef | ned on
a disc. The common information 1710 is substantially simlar to the
conmon i nf or mat MeiAaiopeexdng sykarsend F Agr Phe 't e amstlibnifEEdor ®Act i on.

the recardability/reproducibility information do not permit formatting of the disc 100 ar
writing to any of the sub-areas of the disc 100, reinitialization cannot be performed.
Accordingly, ihe system controller 10 determines whether the disc 100 is writable

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

[0108] 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 canngt be reinitialized and transmits an error message o the host 3 through the
host I/F 20 in operation 1680. However, if the wiile protection flag is not setto *1* and
the common information of the ACD permits formatting and writing, the system

controller 19 determines to reinitialize the disc 100 and starts reinitializing the diss 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 funclions that
cannot be recognized by the drive system has values permitting reinitialization, the
values of the ACD regarding the recagrizable funcfions may be changed into values

permitting reinitialization in response to the user's request for reinitialization since the
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[0113] The specific information 1720 nmay be recorded during
initialization or reinitialization according to a user's or a drive
system's intention. The specific information 1720 is regarding the

di sk information, whereas the specific information for an ACD havi ng
a specific function is about the predeterm ned function such as wite
protection or reproduction protection. The specific information 1720
may include a drive ID and a recording date. The drive |ID can be
provided froma drive system and the recording data can be provided
froma host. Wien the recording date and the drive ID are included in
the specific information 1720 of the default ACD 1700, when the disc
isinitialized by what drive systemcan be easily known. However,

ot her types of information nmay be included in the specific

i nfornmation 172@ueatibs AliDnepaiiog Be a®erizaids furtiatls ¢av Be pysddeamt Ber int ent i on.
[0114] FIG 18 is a flowchart of an initialization nethod for a
rewitabl e recdPHPREFTIERR HFEE EOGHERS To" 41 %enbodi ment of the present
i nvention. Referrlnfg to FIG 18, in operation 1810, an enpty disc is

| oaded into a diPIoOgLIEyelzaten is prmiEssePeRigmeonsRy 10 3sphss AFRRG R Pat em

receives an '”'&a&a%lebéf%'d@&u%mmei&;!afahﬁes'ﬂé?éérea%@é&&ﬂisﬂ@ubﬁfoﬁ user’s
request to initialize the disc. In operation 1830, the drive system
records the defrastdng ASaiaim titehieta A& o dateritec sthit addressand esqmm!esst o the
initialization command. The recordi nge)of t he defau

automat i cal |y p@ieBPHBepes{Pn 460y &y seprp FPP?HFF%P’“"?PH?"EI&&&""I’?&S‘%/% drive
system or nay %tlt@ﬁ&fﬂ%dﬁﬁﬁﬂ?ﬂﬂﬁ@ﬁ@ﬁlﬁﬁu% il the 16461 Bkl @i d diRtrod P PT OVi ded
by the host to set the default ACID in response to a wite comand.

Al ternatively, uphaesh@dstreidiroeimn. rrwetbléwf@mitﬂnm@%mthqssﬁtqm ef erabl e, but

not required, that all recor [,reproduc tion

i ncl uded in corffBR™ H GV IREE | %?Fpmﬁbtt%@ma lF'}aﬂTEWL?&wr gpgn é“@?a o zero (0)
to indicate thafockibeiddive tndiifs iHe@BQHEBBbRS Wit 1 ACKSHiR oBr oSPmCHrf | C
information included in the default AGD nay be set to proper val ues
according to a WEngesag AR IQef erch W@egtpgﬂﬁwl@kﬂi ipje éWt’ promh” it @de18] | n
operatton 1840 pdbaf PR PLaRo L FRShGARE | luftelBL B BRERAD A1 i SO
toreplaceade? rve b arin ? manage i operation
1850, a start agekiRHsAcmEladifforiamn, ad&te@isﬁwmfrefareddDAFmsemdmoeghm ned in
the data area. In operation 1860, an initial DFL and a DDS incl udi ng
spare area aSS|@ﬁﬁ@ﬁﬁecﬁc‘i’?ﬂﬁﬂdﬁ*ﬁ?ﬁ%ﬁﬂwc@ ze information, and ACID
state information after the default ACD is recorded are recorded in a
DMVA on the di sd0108 ‘ﬁ@éfa@nFVU thesystpafepnpier TAGMPlthe vsignsfreadior Ynh2 Phe ACA,
the AGO state ipf i nformation

i ndi cati ng t hat® earqﬁe;% '%‘P “@6‘%&85@%%& n&pt@%ﬁé&ﬂgﬁaul t AGO has

val i d AGO and AtihghtaaiedunBs i @e beoGD wRdcoroin the D6l erditiianNUFLiatvad DOshe ot her
AGO bl ocks within the ACA are available. [0116] In operation 1870,
initial file syeudndsfesimngt Pamafon (refBRA TGS HaTat igmple” #¥cor ded i n

the UDA is rec &n@g LR inRrm¥idn! eusagm@nd from
t he host. Cperg%%%%dig?})nﬁgg ed”g‘é‘é %med |Sn §n§/ ([)fn trl}e %?rqﬁgw ous

oper ati ons. has been described that initialization information is recorded in the DMA after being
cleared, actually, the iniialization 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 ihe UDA should be cleared.
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[0117] FIG19 is a flowhart of a reinitialization nethod for a
rewitable recording nmedium according to an enbodi nent of the present
invention. Referring to no. 11, in operation 1910, the disc 100 that
has been used is | oaded into a drive system |n operation 1920, the
systemcontroller 10 included in the drive systemreceives a
reinitialization command fromthe host 3 through the host I/F 20. In
operation 1930, the systemcontroller 10 controls the witing/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 systemcontroller 10 whether the
information read fromthe DMA and the ACA permts reinitialization.
[0118] If ills determ ned that the information does not permt
reinitializati o116 Hﬁeeir@%taémtﬁéwwbwdemw aisiCh g2plre dvideddntc nessage to
t he host 3 throug% erat,ian, 1980. vever, ifoit

. . F? nd unre IZEQﬂe ABD gé%?rdlngrtow eth rad ves sfe
is determned t e|n orrra on perm e|n| |on in

operation 1950,s&;ﬂﬁstﬁé’ﬁjﬁm,ﬁ'@m&ﬁ@dnwsy&&wﬁﬁﬁémaﬁm&@rﬁre area in a
data area on the disc 100 to deternmne a size of the spare area and
assigns a UDA fesrresperding tdihpéCllis dhe fé@@'@?ﬂ'?ﬁ%@‘”%ihadﬁﬂéécﬁwcﬂe& ermne a
start address ande%g?mssrqulgngfgg us?%urppo}:le Sf]?'le ds\l;lgt?tgkégk ybere erd%tl on

1960, the systemc con I'ng read |ng unit 2 to

cl ear the ACA i feheriRbhginfaikdieh dr RREkiitabondl L it chR ufl@icrd& e, and
records default ACD or overwites default ACD recorded during
initialization % %®RPFRER af AFTAkN aPreagteyminggdingtion (sl agwis RAMRCEBAL r ol | er 10
may or may not A i . rding the
default ACD. Si r(rél!():rgéa tlﬁ@rgeecﬁﬁgﬁh?ge%%dséa?ﬁé%%rﬁ%opﬁ%rﬁ%@n {]sgrlg:f[al al i zation
and val ues i ncl ahdedthe iodminen clerfga tietiun\Eion e Blosaton appgeopRbimik el ¥
according to a user's intention while the disc 100 is used, the

def aul t ACD r ecHiRi®d et B t he reinitialization may be overwritten
w th values appropriately set according to a user's intention to

reinitialize th@1dIRe 11@6"3*51555‘1“%‘”'5?%'?3«5‘?“%!”‘80 aqgRignarivA” aRseiaithed, t hat
al | recordabi | 'E%feﬁt%%{%qu%@&gté Maﬁ'fd%m&rb %oisl% rdé%‘lpbrrbn‘apmmn

information in the defaul are set to zero (0) to indicate that

the disc 100 i sarrﬂ@eorrdadefaeimpﬂmdmdafamprobentyarﬂ@e@am;rucsjrmesl fic

information included in_the default ACD may be set to c[sﬁ%gr val ues
In

according to th®" - sTh@ pefaylt e /R0 inqpdes preen frippesfian 161 &

operation 1970, 4 hGicsymbem controller 10 controls the witi ng/ readi ng
unit 2 to clear the DMA in the |lead-in area and controls the

wri ting/readi ngih3] 4n ~8paD 1t BEREE N Re fhroRinbREfh @718 Bndidthdolo@l DEL and
a DDS including spare area assignnent information, UDA size

i nformation, ang ‘DEFEELTE InAGDH twideftud AP haritfaroaion (e tidveatdbiiiA,

informafion 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 dise.
The common information 1710 is substantially similar fo the cammon information for

the ACD having the predetermined function.
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[0121] In operation 1990, the systemcontroller 10 reinitializes file
system i nformation, which has been recorded in the UDA to
reinitialize information for managi ng data recorded in the UDA in
response to a wite conmand fromthe host 3. [0122].FIG 20
illustrates a structure of a wite-once recordi ng nmedi um 200
according to an enbodi nent of the present invention. Referring to
FIG 20, the wite-once recordi ng nmedium 200 includes a lead-in area
210, a data area 220, and a | ead-out area 230. The lead-in area 210
includes a pre-recorded area 211, a test area 212, an ACA 2131 a DVA
#1 215, a DVA #2 214, and a tenporary DVA (TDVA) 216. The data area
220 includes a spare area #0 2211 a UDA 222, a spare area #1 223. The
| ead- out area 230 includes a DVA #3231 and a DVA #4 232. [0123] The
write-once recopdishe gedicunmaraAith 1zsmas bdrysdosiat dugrglinjtializdien sane st ructure
as the disc 100 showmn in FIG 3, with the exception that the
write-once reco’teﬁ'f'?‘ifj‘“"f'f‘é%ﬁ'ﬁq‘EGBSBfSLH'?Ff@?SVFt?{E?‘E}Ef@%’ t WesPrefiga 216. A
tenmporary DDS (i 1730 g%gmw&a,sgﬁﬁmgmpﬁh@m g Qpes.ﬁ%&mns}gor
managenent data RI\/D51 are recorded I n

initialization, are@@n&hmmspemcﬁjnﬁm?@abomm pﬁmmwrﬁﬂﬁmcmmummtan initial
TDDS 217 contai ning spare area assignnment information, UDA size

i nf or mati on, aneEeD CEERRACIPHIBIRL ﬁb?fpe%ﬁ'“?rﬁ?Y°P 2120 Fpjipcuga g

contai ni ng ini t&ri@é IDQﬂﬁ%rdmﬁgeﬂgﬁme I'DQIWQJ@ ide@fom :?(ﬂ'deel. Qi bl RVD 219
containing initial recording managenent information. 124] FIG 21 is

a flowchart of tasresordint dad gazieetprogiedine A bait. fwmenaiemr@l@-damg@ treecor di ng

medi um according tQ an i ment .of the ent | tlon Ref erri ng
(o FIG o1, i ofes BerOrebIag Tehulsronild St vt 880 o) oaded
into a drive sygl&ds iz Whdt iREsystdnt bhn bd &8y Molw. © HEWSd B AyRELI ves an
initialization command froma host according to a user's request to

initialize the dinbgnation[rgyRciuged indirespeatié ifpmALBT20 achridingtd argergsiast em
records the def%ult téb\%ﬁ"ﬁ the ACA on the disc in response to the
initialization CORHBAG. "HE recor di ng of the default AGD may be

automatlcallyp fo ste ntro cudedlnthe drive
syst em or {1p]eé$g€?r§%wahﬁrst¥f ] faﬁcﬁ] Thf Joftr”r?é wlmgil?{e PREi s provi ded

by the hOSt t 0 S&lumtab8rafi@h atdmbodiment 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 inifialization 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 o 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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ACID in response to a wite command. Alternatively, the two nethods
may be conbined. It is preferable, but not required, that al
recordability/reproducibility information included in comon
information in the default ACID are set to zero (0) to indicate that
the disc is recordabl e/ reproduci ble. Specific information included in
the default ACD may be set to proper values according to a user's or
a drive systenis intention. [0126] In operation 2140, a spare area is
assigned in a data area on the disc to replace a defective bl ock
during defect nmanagenment. In operation 2150, a start address and an
end address of a UDA are determned in the data area. |In operation
2160, a TDDS i ncl udi ng spare area assignnent information, UDA size
information, and ACID state information after the default ACDis
recorded, an i ninbrimadon Hhiekd in adkiaunAdD naey bdRisDo proper vabesaed@@tdgicm a TDVA on
the disc. Since only the default ACID is recorded in the ACA the AGO
state informat i SF SREAAVARSSTFIAESD bl ock state information indicating
that an ACID bl ock corresponding to the default ACD has valid AGO and
AGO bl ock st at em?*ﬁl"6?&?&?‘1"6?1‘01an"&i“‘c%%%'?f@“ﬁ“?fid'fa?‘i‘?@“’é?ﬁ@? 9%® D bl ocks

wi thin the ACA r@ﬁl&:e QH@ACEV@‘H!)G@ dun[‘t&&%&]‘nalllaaerﬁéﬁerIﬁgdeﬁﬁbnaaﬁz% stahm tial file

systeminformation f managi ng data to be recorded in the UDA is
recorded in theadtij‘é)Aancranrea}:@pmmefatLtﬁAarevimrmleedmmmmdreﬁrdmrvpetrdrisen host .

Qperation 2170 ma erforned.in any of the previous erations.
[0128] FIG 22 SE “'F %ﬁ%%”“éf“‘:'éd"}gé%/%‘ﬁaﬁaéfsigﬁ &g AR ﬁ'ﬁa&%r a

rewritabl e recopgingn, Eﬁéﬂcﬁ%@ﬁﬁbﬁﬁaﬁdn'&&rEQdé?éﬂltﬂfﬂQQu@éoFE%@&m Riodee present
invention. Referring to FIG in operation 2210, the disc 100 that

has been used iigapidacteik dsmt éin@ oclhm/t@faslyml?mc&)tdﬂd inpetE hofClR2220, the

system control ler .10 incl uded i stem

reinitializati of'd %I?fﬂﬁ%f"?ﬁ“&'ﬁﬁeﬁ%@hﬂ‘%é‘?‘e§%W?P%Ll‘&ﬁa"?%§ ﬁnda\sc? %'I"?EhF 20. In
operation 2230, pokdiEondidib REUEANUIDPRS RFd AEO afitbbRMS ale M mMidnt | Ng/ 1 eadi ng
unit 2 to read information recorded in a DMA and an ACA, which are

i ncl uded in a |iedidting fratireatierdfD tlprls wihia Bie ACRRre A@dbidr i ngs t he
information. In operation 2240, the systemcontroller 10 whether the
i nformation reaiﬂﬂﬁ.‘rlometawmwmitalrﬁ@ S!SF?@ inCpetipydermataging @larid e al i zat i on.
[0129] If it is dedt h U&?s L0 | A‘I‘E Rk %ﬁ‘ste'tooa” G Sl horfiRy M ¢
reinitializatidR  FhE "8y LEeHESH ro T ansm L's an error nessage to

t he host 3 throwsgh dpaenohwb mh;/bEp&l@miedﬂlnQﬂ&ft@&ﬂr@ﬂus%&&ﬁionsl‘bmvel’ if it
is determined that the information permits reinitialization, in -

oper ati on 2250, p#1Ers YSit £iBweRNbiaedinkiRizatiddnas lofd Yowrlnl Padr@ngar ea in a
data area on the disc 100 to determ ne a size of the spare area and
assi gns a UDA frerdupaeatind theg arbedmeniaf e fresent ienipat Hefaviegde K18 1Hét er ni ne a

start address ao%graﬁ%n 11 5"319%@9{08’ Pt h$ beén & Hg[I)éAa‘ded 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 dis¢ 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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101301 In operation 2255, the systemcontroller 10 wites "00h" or
"FFh" in an unrecogni zable ADD block in the ACA automatically or in
response to a command fromthe host 3, and updates state information
regardi ng the unrecogni zabl e ADD bl ock to indicate that the

unr ecogni zabl e ADD bl ock can be used by the drive system
automatically or in response to a conmand fromthe hosts. Since the
unrecogni zable ACD relates to a function that a user, a drive system
or an application does not know, details of the unrecognizabl e ADD
cannot be known. |f such unrecogni zable ADD is not erased during
reinitialization of a disc, inconvenience may be caused during use of
the reinitialized disc. For exanple, if the ADD regarding a read
protection function has been recorded and is not erased froma disc
during reiniti aldiigHtiiiodeehynedthattiieindreyaidesnnetmemaminggiplianciad sysem t hat
does not recogni ze the read protection functi recorded on the
di sc cannot bg PRILET ERIPTIR 8 FRYPBHECE ﬁ%’??“é*ftlf'%’?h @%@S‘?E?‘HF PReEf% 2 at i on

since the disc fhd.| HoWd@s it it Retérmndh Rl R iR6rhkioMNperti reMidiediodMar ds, when a
current user uses a disc without knowi ng that the disc has the read
protection set dpyraign ﬂﬂﬁemew@musmiler1@h§lgmspae¢ﬁreausaedafa@anprdhe
efficiently use the disc. Fund nt al n a disc by a
G Ve oyst o T e iR 3Rt | PRnT Rt H e A o etnd b

i ncl udes coMDNyalalitf 1R JAB LB dAEHRAE LHidAGadidds 1Al dhd B36REs RinelubA/E Syst em
including an application that cannot recognize the ACID can use the
di sc. Accordi ngbe) |h&pa;aﬁ;on@gseft@rsﬁdgh@om@i1otcmoiﬁﬁawmﬁg;réh% gsiapged or
erased during use of the disc wever, since reinitialization is
performed by a dpsethe ACH inclereginthg lepdein 2o qartig dise| 98 endtrdverdsfetsdt ACR of unct i on
of unrecogni za ele to th er ration
2260, the syst e°r¥1e"6'r('§?105!t%reHa tIAtta!? rei%%gﬂ mﬁgd"ma?zamﬁ & "e‘[’ge%%%i% con (glg'ned in a

recogni zabl e AGyRdbomler ar maaddﬁayaotﬂ@ﬂéﬁA@Dblb&keﬁhemAtiem rdGin@ccor di ng
to the user's request and updates ACD state information. Recogni zable
ACD rel at es t o e eEHAPo rPienibageiap\Dffdeqgeedduring [igialigtipnasd West em  or t he

appl i cation. Acgc%decy lﬂgé %fau]%%gg%etagnrc?%% tco &f’&gﬁ&% R&tl&'ﬂm be

perforned W th respect to the reco accor'(fl ng to the
user's request ihddiou@iEs B@Laé GlautSBrechidddEibra ge reinfigiegiorciange t 0 t he
change, erasure, or addition, ACD state information included in a DOS
i s properly Up cRAENaiiten Wit wajues eRpmBfiRlel % RRSOTARILY FSE Sinpelon BeeiiaR Ul t ACD

described in t htﬁe m&dl I”?&'éfe?ab'lel Auhh? rEcﬁnf’re%qhdt A r&bl@lhtylle%maﬂagm}g [0132]

Thereafter, in operation 2270, system controll'er 10 controls the
witing/r eadi ngnicrmiton Bcidded ictogann ibfbreatDMAthe def4uln 8C0 et b rerglPléa and

controls the witing/reading unit 2 and the servo 50 to record in the
DVA an initial tﬁrgﬁtegnﬁtdheglswgls recordablefreproducible.  In addition, specific information

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

drive sysiem’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,

LIDA size information, and updated ACD state information in the DMA.
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i ncludi ng spare area assignnment information, UDA size information,
and updated ACD state information. [0133] In operation 2290, the
systemcontroller 10 reinitializes file systeminfornmation, which has
been recorded in the UDA to reinitialize informati on for nmanagi ng
data recorded in the UDA, in response to a wite command fromthe
host 3. [0134] Wi le not required in all aspects, aspects of the

i nvention can al so be enbodi ed as conputer readabl e codes on one or
nore conputer readable recording nedium 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
readabl e recordi ng nmedi um i ncl ude read-only nenory (ROM,

random access nmenory (RAM, CD ROVs, magnetic tapes, floppy disks,
optical data stmtzagleo;téevdnow,thmmmmeem rafiafalzss flessytdm idgmaliart, a

transm ssion throu%h t he I nterne onput er. readabl e recordi ng

medi um can ai so" 8 iPe" ?Cﬁrﬂsfdé’tfheo'{;}é‘rm rﬂ@?%ﬂ"f?’%‘ﬁ'ﬁ?‘é‘ﬁ”a@%ﬁt er systems

so that the Come&o%a.nﬁ@aeﬁmr@sp&géi@ame ShPkR%oAREnRecUted in a
di stributed fashion. Al so, functional programnms, codes, and code

segrments for acga%p&m@.hda&tésQ@:maur@&%%telaﬁh\é?e@&a %eg.arnzdasccaaﬁd
construed by programmers skil inthe art to which the present

i nvention pert anoarsembp@ﬁﬁﬁjthmGsenﬂdlvqn@nt Grefagipee FIS 20fthetwhilg-ope esent
i nvention, comon i nformation re ardin Egédl sc access control, which is

recogni zabl e by™SrHn0 TEARYP ihdudea %‘?d'ﬂﬁ‘af 1053 e 290 2tk d on a

di sc when the digGsb STHeMal- in@JekZ@ﬁﬂciEHesaE&é Ridrde@hb#RH 2Bt sl 2fo, HVEN @
ddve systemthat cannot recogni ze a function adapted to the disc can

properly oper at &AFAS e @MbHAT 21he DHOHRIA anﬁiwmlmﬁﬂwﬁb&"@bth ncr easi ng
tibility b d d I t
O RS P es s PRttt Py RN s B, TPt

of the inventio gscrrtbed®wit h

reference to emcihﬁ&ab@.rtch@eeﬁm#szmmhbmbmmderstood by those
skilled in the art that various changes in formand details nay be

made therein w jpipaihne ARESHeE lbdehinh BN 2028 BibkihhialRMEls=he HRBuBEs t he
i nvention as defined by the acconpanying clains and equi val ents

t hereof . The enbodicA@brshayn ity dﬂfftiée%@ﬁ@hﬁké‘ﬁ“@d’"?ﬁﬂ%@swﬁgaﬁﬂi% sense
only and not fo s of Lim.tation ope of the
0]4] RIHh Pln%.iec.le tig;,- Tphémg %tenrporarygggé %tatém ol D?—lﬁ . .

invention is de |ne et al 10O e I nvention
but by the appemrdla.ﬂaﬁﬂrabnﬂiﬁgméﬁéﬂém&kbalﬂﬂlﬁ[ﬁ)@fe&étﬁrﬁ&n%dﬂ]\ﬂztshe scope wil |

be construed as being included in the present invention.
During initralization, 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 inifialization command from a host

according to a user’s request to initialize the dise.
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CLAI M5 What is clainmed is: 1. A recording/reproducing
apparatus which transfers data with respect to an information
recordi ng nmedium the apparatus conpri sing: a witing/reading
unit witing data to or reading data fromthe infornmation recording
medi um havi ng an access control area including access control data
(ACD), and an ACD state information area including state information
sel ect abl e between and i ndi cati ng one of defectiveness and
recordability of a corresponding ACD bl ock containing the ACD, the
ACD havi ng common i nformation for a correspondi ng predeterm ned
function recogni zed by a conpliant type of recording and/ or

repr oduci ng apparatus and which is set to allow a nonconpliant type
of recording/reproduci ng apparatus that cannot recognize the

predet er mi ned fIEHEL enaratipd A150.Ap diive syskeer recptiptharisebidieDindtededphie nedi umt o
control access d a
control wunit co‘% y r%lﬁangafléﬁ%}gﬁa&%ﬁa'e{é},ﬁﬁ&eagﬁ%&&ﬁﬂ%c%f'ﬁﬁ%%e?a@ ACDmayt he state
i nf ormati on regﬁradbrﬁugcanhﬁrroﬁﬁabm SEkm wdieier inBGed Eﬂfh@ﬁrimﬁybt@lﬁoﬁnﬁgior di ng

mediumis reinitialized.
be performed by recording information that is provided by the host 1o set the default
ACD in response to a wiite command.  Alternatively, the two methods may be
combined. ltis preferable, but not required, that all recordability/reproducibility
information included in common information in the default ACD are set {o zero (0} to
indicate that the dis¢ is recordablefreproducible.  Specific information included in the

default ACD may be set to proper values accarding 1o a user’s or a drive system’s

interition.

[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
21860, 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 TOMA on the disc.  Since only the default ACD is recorded in
the ACA, the ACD state information may include ACD block stale information indicaling
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 opsration 2170, initial file systemn information for managing data to be
recorded in the UDA is recorded in the UDAIn response to a write command from the

host, Operation 2170 may be performed in any of the previous operations.
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2. The recording/reproduci ng apparatus of claim1, wherein the
control unit changes state information indicating that the
correspondi ng ACD bl ock has valid ACDinto state information

i ndicating that the ACD bl ock has invalid ACD and is avail able for
recordi ng of ACD when the information recording nmediumis
reinitialized. 3. The recording/reproduci ng apparatus of claim
1, 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 bl ock is avail able for recording
of ACD when the information recording nediumis reinitialized.

4. The recordi ng/reproduci ng apparatus of claim11, wherein the
control unit changes state information indicating that the ACD bl ock
has valid ACD aiﬂ@PSIaFlGélﬁ‘eetlomhﬁbf@rrei@i@ﬁza@mmeth@rfprﬁ wwigabistregbrdin nf or mat i on

i ndicating that t J‘lmﬁacg%ngjlo o emboémemﬂﬁf, Freﬁent |nvea1?on CF‘(efemng %Flbt%% in

i nformation reco? rumis rerni

recor di ng/ r epr oghdiiion g218 PRI 0d thaihs Kebiliséd isloadd &b £dride dylten.cNt rol uni t
controls the witing/reading unit to wite one of "00h" and ''FFh" as
an I D of the Aomema@n???aiﬂ@ars@mamrplmtﬂwc'ecfedtnrtf@ dixesysismarskveE Acl uded i n

f, 2|e n ?‘f IC :is IS 7 gg nt rl;al%klahza |on commang fer'ln% ho.ﬂma 91 on%tirlle%ost |;' éf)o I’hgl:I &p@gﬁo@gb,u mis

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 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 fransmits an error message 1o 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 confroller 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 determing 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 te a command from the host 3. Since the unrecognizable
ACD relates to a function that 2 user, a drive system, or an application does not know,
details of the unrecognizable ACD cannot be known.  |f such unrecognizable ACD is
not erased during reinifialization of a disc, inconvenience may be caused during use of

the reinitialized disc.  For example, if the ACD regarding a read protection function has

45



6. The recording/reproduci ng apparatus of claimb5, wherein the
control unit controls the witing/reading unit to read aata fromthe
ACD bl ock based on the state information regarding the ACD bl ock when
the validity of the ACD bl ock indicated by the ID of the ACID is
inconsistent with the state information regarding the ACD bl ock.

7. The recording/reproduci ng apparatus of claimb5, wherein when an
error occurs while the state information regarding the ACD bl ock is
reproduced, the control unit determnes the validity of the ACD bl ock
based on the ID of the ACD. 8. A recording/reproduci ng net hod
conpri si ng: witing data to or reading data froman information
recordi ng nmedi um havi ng an access control area, having access control
data (ACD), and an ACD state infornmation area having state

i nformati on sel 'eser gesrded yd iseierssedifem # digsideing reitlistien by e dyesyele | veness

and recor dabi | | L 10LyAReAubl A6 Ke b AAA s Ulhe b AT cu S AED havi Ng

common i nfornmation a correspondi ng predeterm ned function

recogni zed by aona@at batiivk betragp Qurind refir@iDaibidktargheaditbiaRbtion @a¢ Meldii ng
apparatus and which is set to allow a non conpliant type of

recor di ng/ r epr oWlikas H reappsaipcitny dn A rordsatne cur et e @ dsc iPdHet er mi ned

function adapt .esgu]p\&% thel e diddh Y. :ﬁéﬁ%h ﬁ.@ta&i?&ds%{ bg:a Br@vidgj?@e&‘ﬂl (;ugen?tﬁtgrt rol
access to the information recordr ng nediu an changi ng t he
st at e i nf or mat | @nnof @igaidisagretibe AGRmMbltalg kCMagiled dve distibyGrda®t | on
recording nediumis reinitialized.

systemn 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 reuse the disc, a function of unrecognizable ACD is useless to the

user.

[0131] In operaticn 2260, the system controller 10 changes or erases ACD contained
in a recognizable ACD block or adds a new ACD block to the AGA according fo 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 performad 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 DDBS 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 1o record in the DMA an initial DFL and a DDS
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9. The recording/reproduci ng net hod of claim8, wherein the changing
of the state information conprises changing state information

i ndicating that a correspondi ng ACD bl ock has valid ACD into state
information indicating that the ACD bl ock has invalid ACD and is
avai | abl e for recording of ACD. 10. The recording/reproducing
met hod of claim8, wherein the changing of the state information
conprises maintaining state information indicating that the ACD bl ock
is defective block and state information indicating that the ACD

bl ock is available for recording of ACD. 11. The
recordi ng/ reproduci ng nmethod of claim8, wherein the changing of the
state information conprises changing state information indicating
that the ACD bl ock has valid ACD and a defect-while-reproduction into
st at e i nf or mat i osudingeheeates srgigrtnieattinforrpdonAdI sizk ptolnalios, aad wddtaid®CPve bl ock.
12. The recordlnglrﬁglfdu0|ng met hod of claim8, further conprising
recordi ng one of A*"and "FFh" as an ID of the ACD to indicate
validity of the ess, raol area when

A .
the i nformati Onmpéfaps&ﬁaﬁ?jl Qh@&hﬁ’ﬁ‘?"ém?t@{'eﬁ?“[ri”%{tlal zEséfE]e system infarmation,

which has been recorded in the UDA 1o 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 embaodied
as computer readable codes on one or more computer readable recording medium.
The computer readable recording mediumn is any data storage device that can stare
data which can be thereafter read by a computer system. Examples of the computer
readable recording medium include read-only memory (ROM), random-access memory
(RAM), CD-ROMs, magnetic tapes, floppy disks, optical data storage devices, and
carrier waves (such as data fransmission 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 segrents for accomplishing the
present invention can be easily construed by programmers skilled in the art to which

the present invention pertains.

[0135] Accorﬁing to aspects of the present invention, common information regarding
dist access control, which Is recognizable by all standards of a drive system, is
recorded on a disc when the disc is initialized or reinifalized 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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13. The recording/reproduci ng nmethod of claim 12, further conprising
reading data fromthe ACD bl ock based on the state information
regardi ng the ACD bl ock when the validity of the ACD bl ock indicated
by the ID of the AGO is inconsistent with the state information
regardi ng the ACD bl ock. 14. The recordi ng/reproduci ng nmet hod
of claim 12, further conprising determning the validity of the ACD
bl ock based on the ID of the ACD and reading data fromthe ACD bl ock
based on a result of the determ nation, when an error occurs while
the state information regarding the ACD bl ock is reproduced.

[0136]) While aspects of the invention has been particularly shown and described with
reference to embodiments thereof, it will be understood by those skilled in the art that
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. Therefare, 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



15. A conmputer readabl e nmedi um encoded with instructions for
i npl enmenting the nmethod of claim8 inplenented by a conputer.

CLAIMS
What is claimed is:

1. 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 including access control data
(ACD), and an ACD state information area including state information selectabie
between and indicating one of defectiveness and recordability of a corresponding
ACD block containing the ACD, the ACD having common information for a
corresponding predetermined function recognized by a compliant type of
recording and/or reproducing apparatus and which is set to allow a non-
compliant type of recording/reproducing apparatus that cannot recognize the
predetermined function adapted to the information recording medium to control
access to the information recording medium; and

a control unit controlling the writing/reading unit to change the state
information regarding the ACD block when the information recording medium is
reinitialized.

2, The recording/reproducing apparatus of claim 1, 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.

3. The recording/reproducing apparatus of claim 1, 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.

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

5. The recording/reproducing apparatus of claim 1, wherein the
control unit controls the writing/reading unit to write one of "00h" and "FFh" as an
[D of the ACD to indicate validity of the ACD block included in the access control
area when the information recording medium is reinitialized.

6. The recording/reproducing apparatus of claim 5, 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 D of the ACD is inconsistent with the state
information regarding the ACD block.

7. The recording/reproducing apparatus of claim 5, wherein when an
- errar 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.

8. A recording/reproducing method comprising:

writing data to or reading data from an information recording medium
having an access control area, having access control data (ACD), and an ACD
state information area having state information selectable between and indicating
one of defectiveness and recordability of an ACD block containing the ACD, the
ACD having common information for a corresponding predetermined function
recognized by a compliant type of recording and/or reproducing apparatus and
which is set to allow a non compliant type of recording/reproducing apparatus
that cannot recognize a predetermined function adapted to the information
recording medium to control access to the information recording medium; and
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changing the state information regarding the ACD block when the

information recording medium is reinitialized.

9. The recording/reproducing method of claim 8, 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.

10.  The recording/reproducing method of claim 8, 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.

11.  The recording/reproducing method of claim 8, wherein the changing
of the state information comprises changing 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.

12.  The recording/reproducing method of claim 8, further comprising
recording 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 reinifialized.

13.  The recording/reproducing method of claim 12, 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.

14.  The recording/reproducing method of claim 12, further comprising

determining the validity of the ACD block based on the 1D of the ACD and
reading data from the ACD block based on a result of the determination, when an
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error occurs while the state information regarding the ACD block is reproduced.

15. A computer readable medium encoded with instructions for
implementing the method of claim 8 implemented by a computer.
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