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BACKGROUND OF THE INVENTION

Field of the Invention
[0002] The presentinvention relates to a dise, and more particularly, to an
information recording medium, a recording/reproducing apparatus and method, an
initialization method, and a reinitialization method, by which a disc is initialized 1o
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 fight of the developments of opfical disc
technology and semiconductor technology. FIG 1 is a diagram for explaining
problems related to standard updating. Generally, a new standard is obtained by

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




designed to operate in a new standard drive system 13. [0004] The old
standard and the new standard may or nmay not provide

recordi ng/ reproduci ng conpatibility. If the recordi ng/reproducing
conpatibility 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 systens 11 and 13. For exanple, 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 newy added functions in the new standard. Therefore, the

st andar d shoudpdraisen areid stgnvau dyye systesi Idewtieregs thew stewessliscyi4&f  updat i ng
them continuously. [0005] In view of this need, it is necessary to
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recogni zed by a current standard and rules that allow the sane drive
system t o perfbamm mawol$RaddrdaS tROiew LHEGAINAe or My fohgrowdy 1 ent
standard. Ina case where a future standard is nade by addi ng a new
function to ae@dinggenrodsiciagmciampdtibiliné  H thefredpuing/rar@indag chrgetibiiy isy st em
stores on a disc information regardi ng operations that a current
standard dri &Sy thesidriaadayd dise [Peant thememvstandarédipeld dceabet i on, the
current standard drive systemcan read the information fromthe di sc
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process perfornE on a used disc toinitialize the us | SC agaln
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[0005] In view of this need, it is necessary to define rules that allow a drive system to
perform functions recognized by a current standard and rules that allow the same drive
system to perform new functions not recognized by the current standard. in a case
where a future standard is made by adding a new function to a current standard, if a
future standard drive system stores on a disc information regarding operations that a
current standard drive system needs to perform for the new function, the current
standard drive system can read the information from the disc adapted to the new

function and perform the operations for the new function.

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

used disc to initialize the used disc again.




[ 0007] Aspects of the present invention provide an optical recording
medium a recording/reproduci ng apparatus and net hod, an
initialization nmethod, and a reinitialization nethod, 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 umincluding an
access control area in which access control data is recorded, the
access control data having common information set to allow a
recording/re cin ratus that cannot recognize a predeterm ned
functiong i aﬁﬁkﬁggﬁﬁi®qﬁﬁ{ion recording nediumto contro
access to thﬁa&ﬁfgrnation recordi ng nmedi um wherein access control
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information regarding the information recording nedium and

recordabilit oducibility informatiqn re di ng sub-areas defined
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pr edet er mi ned val ue.
adapted to the information recording medium to control access to the information

recording medium, wherein access control data regarding a function recognizable by
the recording/reproducing apparatus is recorded in the access control area when the

information recording medium is initialized or reinitialized.

[0009] According to an aspect of the present invention, common information of the
access control data regarding the recognizable function includes an ID of the
recognizable function, formatability information regarding the information recording
medium, and recordability/reproducibility information regarding sub-areas defined on

the information recording medium.

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

respectively.




[ 0012] According to another aspect of the present invention, there is
provi ded a recording/reproduci ng apparatus including a
witing/reading unit witing data to or reading data from an

i nformation recordi ng nedi um having an access control area in which
access control data is recorded, the access control data having
common information set to allow the recording/reproduci ng apparat us
t hat cannot recognize a predeterm ned function adapted to the

i nformation recording nmediumto control access to the information
recording medium and a control unit controlling the witing/reading
unit to recorf@tthécaacigisarcasneat of thelesentimgarod aigr the hecasstdontrol data is
recogni zabl e by the recordi ng/reproducing apparatus in the access
control ar ea "aRERdt FErsaieprineg drserorded pdherceRss petiLaied isfiledwith &l | zed or
reinitialized. [0013] According to still another aspect of the
present i nvert§BRMP4efe s provided a recording/reproduci ng met hod
i ncl udi ng recordi ng access control data regarding a function

recogni zabl e [B312hAccecling dh angihe exzped vicheygesppavealansthem isgmovied S S
control area when an information recording nmediumis initialized or
rei ni ti al i zedegogdlingfiegspucipgapparatfsdnclvging 8 writirotendiio ngt wisidd date toor be used,
the information recordi ng nedium having the access control area in
whi ch access "8¥11981r "aR] iNf¥malon Greqeing Merlumderirgan 406966 CHtrokpRaHN
havi ng comon i nformation set to allow any recordi ng/reproduci ng
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initializing an information recording nmedium I I'ng recording
initializati Qfthelinfr@&lBRtdcORInG HedtlRf Heita IRARARTBBRIoIIAG e Uiy ERMgIEMENT
in a defect managenent area arranged on the information recording
medi um t 0 NManag® récotth@adcesa@Bbtfol HagrebdrdiAg a function recognizable by the
recording/reproducing apparatus in the access control area when the information

recording medium is initialized or reinitialized.

[0013] According to still another aspect of the present invention, there is provided a
recording/reproducing methed including recording access cdntrol data regarding a
function recognizable by a recordingfreproducing apparatus in an access conirol area
when an information recording medium is initialized or reinitialized to enable the
information recording medium fo be used, the information recording medium having the
access control area in which access contral data is recorded, the access control data
having common information set to allow any recording/reproducing apparatus that
cannot recognize a predetermined function adapted fo the information recording

medium to control access to the information recording medium.




data area arranged on the information recording nediun and recording
access control data regarding a function recognizable by a

recordi ng/ reproduci ng apparatus in an access control area arranged
on the information recording medium the access control data having
comon information set to allow any recordi ng/reproduci ng appar at us
that cannot recogni ze a predeterm ned function adapted to the
information recording nmediumto control access to the information
recordi ng medi um [0015] According to an aspect of the present
invention, the initialization information includes a disc definition
structure (DOSY14] Acdourttigngyea a:sditign aspatt of e presat inosmtisre ghareds Provided aspar e
area, which is assigned in the data area to record data repl aci ng

def ecti ve datmethasiat initinlizing an ifarhatiod secardiag ewdivarior!ugingirgpavdiag initialization

i nformation regarding user data area in which user data is
recorded in t'Hfg’”tPéi?'H%ﬁe@&‘ m%.’ﬁ‘ae'"&e”élé'fdé&ic mepagemeiin 3 defert maeRgAGEtni ti al
information for defect 0016] According to a further
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access control area arranged on the information recording medium

the access cafatd bingledndndhanis ri@tich@aTd BlldwHng Fd¥BildingfepfoalicilgBppdrhtoythany

recordi ng/ reproduci ng apparatus that cannot recognize a predeterm ned

function 5 adaptedcbamizt herddattorimatiurotionragemedio g inf@dhiatiom récrdingnt r ol

access to the information recording nedium if it is determ ned that

t he i nf or mat i resdliunele sericragcers i therintoamatioe recerdingimedivini zed, updating the

initialization information with reinitialization information in the
[0015] According to an aspect of the present invention, the initialization information

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

information for defect management.

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

recording/reproducing apparatus that cannot recognize a predetermined function




def ect managenent area; and clearing the access control area and
recordi ng access control data regarding a function recogni zabl e by
the recordi ng/ reproduci ng apparatus in the access control area.

[ 0017] According to an aspect of the present invention, the
reinitialization information includes a DDS including assi gnnment
information regarding a spare area, which is assigned in the data
area to record data repl acing defective data occurring in the data
area, and assignnent information regarding a user data area in which
user data is recorded in the data area; and a DFL including initial

i nf ormat i on fadaptetbth @@tinformamgesseiivg. mdd@ilt8 bordeicptads taghd idfommtias pect  of
the present invention, the nmethod further includes determning a

si ze of the gpa@rdnganedaumai it tstrietesgsddgmatthetintormbidmnreroiding medigercen by t he
spare area and determning a start address and an end address of the
user data ar éaniigizedngrdaingdieypiiigiipation ifoanaign Wihreindigization inferplionirstee  dat a
area. [0019] According to another aspect of the present invention,
there is profelednaragsmesbied: Al ?%P%@Eé‘%@s RPFhERE 8 PEREYINEACHRYS a
witing/readin nit witing data to.o readi ng data from an

0 or mat 1 on- 182 S 5Ot £ iR Feethzaba B8 E-RTE R BRPRIRSS whi ch
access contr i.s recorded, and an ACD state information
area in mhigimg é%%gﬁﬁ?%?ﬁglion regardi ng one of defectiveness and
recordability of an ACD block containing the ACD is recorded, the
ACD havi ng cddHh scAring fran asercselitha RiesgM iygntiopHie redtialization gfer@ptodduci ng

t t hat i Z, determ ned function 6 adapted to
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unit to change _ or et on en
the informatiQn £RCALEHA NBMMN kSarding a user data area in which user data is

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

management.

[0018] According to an aspect of the present invention, the method further includes
determining a size of the spare area as the assignment information regarding the spare
area and determining a start address and an end address of the user data area as the

assignment information regarding the user data area.

[0018] According to another aspect of the present invention, there is provided a
recording/reproducing apparatus including a writing/reading unit writing data to or
reading data from an information recording medium having an access control area, in
which access control data (ACD} is recorded, and an ACD state information area in
which state information regarding one of defectiveness and recordability of an ACD
block containing the ACD is recorded, the ACD having common information set to allow

the recording/reproducing apparatus that cannot recognize a predetermined function




reinitialized. [0020] According to an aspect of the present
invention, the control unit changes state information indicating

t hat ACD bl ock has valid ACD into state information indicating that
the ACID bl ock has invalid ACD and is available for recording of ACD
when the information recording nediumis reinitialized. [0021]
According to an aspect of the present invention, the control unit
does not change state information indicating that the ACD block is a
defective block and state information indicating that the ACD bl ock
is available for recording of ACD when the information recording
medi um i S r eiagagtédab thadrdormbB28dordgCddimig cdrfroldiBesds ek infodmatidie  pr esent
i nvention, the control unit changes state information indicating

t hat t heACD tcocknghamsivinadridch o@D anttoatraie éetwitvig/rbalinguepoatarge tren i nt o
state information indicating that the ACD block is a defective bl ock
when t he i nf sEibPERtieEegadNhge ASE Plael when thejinfprimatidni recedling[naoRajis
According to an_ aspect of the present invention, the control unit
control s the "®{fdit49ng/ reading unit to wite one of "OOh" and "FFh" as
an ID of the ACDto indicate validity of the ACD bl ock included in

t he access cdinophccaniieg tovdmeaspdchef thefresenaiviedion, thematrel umgchere@s simel S
reinitialized. [0024] According to an aspect of the present

i nvention, t firsorge¥pninsicatingithat AR bloot kaswilid ACRrinte pialg/inferameiondndieaing t o
read data fromthe ACID bl ock based on the state information 7

regar di ng t hé3ABBAGP SoRk asdnyaidfiCR andiigavelpblgforrererdinan Mrdwrenithdi cat ed
by the ID of .the ACD is inconsistent with the state infornmation
regardi ng t hd"KEHBIrERIINI5gwE]IS R@B‘B‘F&ﬁwng to an aspect of the present
i nvention, when an error occurs while the state information

regar di ng t hé00RTIDA\dgbrdiodl tol am aseqst o cheqeabenttidventoosibe @htraipiitdodet@r mi nes

change state information indicating that the ACD block is a defective block and state
information indicating that the ACD block is available for recording of ACD when the

information recording medium is reinitialized.

[0022] According to an aspect of the present invention, the control unit changes state
information indicating that the ACD block has valid ACD and a defect-while-
reproduction into state information indicating that the ACD block is a defective block

when the information recording medium is reinitialized.

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

recording medium is reinitialized.

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

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




the validity of the ACD bl ock based on the ID of the ACD. [0026]
According to still another aspect of the present invention, there is
provided a recording/reproducing nethod including witing data to or
reading data froman information recording nedium having an access
control area, in which ACD is recorded, and an ACD state information
area in which state information regarding one of defectiveness and
recordability of an ACD block containing the ACD is recorded, the
ACD havi ng commn information set to allow the recording/reproducing
apparatus that cannot recognize a predeterm ned function adapted to
t he i nf or mat iregardirgaes ACDGockiBEh theWAldinCs fHerATD HRER R8iBatéDbyithe! D of the

i nformation recordi ng nedi um and changing the state information
regar di ng t heAGRGBinbdneistentwiiib thetstede iniofraatiorarepaoding be A€Bblack. nedi um i s
reinitialized. [0027] According to yet another aspect of the present
i nvention, thepe) AgoRihg¥ Hepét ofrtﬁecps?és@hm/eﬁt%ﬁrMth &%r%@dﬁ%rvﬂﬁlé‘ﬁle
including a witing/reading unit witing data to or reading data
from an i nf orsed ihferatierCiegAdingtheBAD BIBLINA D RPUGRD, tRCEASES uRitdtdiaheal €a 1N
whi ch ACD is recorded, the ACD having common information set to allow
the recordi nigyvatigiy otthe ACD blagqasat arghd IDat thea0DOt recogni ze a
predeterm ned function adapted to the information recordi ng nedi um

to control a contr ol
o onerof S BSPEChR ARSI G BRI B PRI PR 01

the access Cogofdtg/redr@RcHOMBN6dBCIidHgHIRY dagito bEERInd dAt fiRinUM 1 S
initialized or 8 reinitialized, the default ACD includi ng common

i nformati on Sedrmatonpedordirig maMunthamugé sreadédsgontiol dred, @sEadtACDDs Bolrdal, eas
defined on the information recordi ng nmedium and predeterm ned
speci fi c i nf @ndrat AQH state (02 BhticAccaiimwvhich siae ailermssipeepardiig ¢rfeef pr esent
invention, the at | east part of val ues set
defectiveness and recordability of an ACD block containing the AGD 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 changing the state

information regarding the ACD bleck when the information recording medium is

reinitialized.

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

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



for the default ACD is provided by at | east one of a host and the
control unit. [0029] According to a further aspect of the present
invention, there is provided a recording/reproducing apparat us
including a witing/reading unit witing data to or reading data
froman information recordi ng nedi um havi ng an access control area in
whi ch ACD i s recorded, the ACD having common information set to allow
the recording/reproduci ng apparatus that cannot recognize a
predeterm ned function adapted to the information recordi ng nmedi um
to control access to the information recording nedium and a control
uni t contr ol lreinialibdtetharerhuinlD ieaehingGombi infofmatioh §e@ togderrhieast  def aul t
ACD anpong ACD regardi ng functions recogni zabl e by the

recor di ng/ r epwitiohiireadiny vt pespadt tessubfarepih definet@stbe ipbrmatiod reegrdiog medien t he
information recording nediumis initialized or reinitialized, the
def aul t ACD iand Pigdetergined apasific inforif@iofrat i on set to pernmit
writing/reading with respect to sub-areas defined on the information
recordi ng medoo2s) Addrdpb ekt Lpdtk trask FaRA ifvestion Rt TEakT 1A of JaROSEd
Accordi ng to anot her aspect of the present invention, there is

provi ded a recardfalyACR Erodited hyatdgapioona bleshdshakd theb cagtrofunit.
witing/reading unit witing data to or reading data from an

i nformati on mrﬂece@.ngrgiaMﬁﬂénaéﬁe&%fﬂ\ep%e&@menmmh@%hs&Bﬁ@ed' a1 Wwhich
ACD i s recor ed the ACD having comon information set to allow the

recor di ng/ r epéReigIrEGocaBPaphtafus infdRbing 8 Wb/ ré2076 O WRindd4M B@et er m ned
function adapted to the information recording nediumto control

access t o t heeddinfontibinan irforingtoo ratbrigg Medium mavicy wh adces® bdntroll ardana t
controlling the witing/reading unit to change data in an ACD bl ock
regarding a N@hbﬂﬂ@ﬁnﬁgmmgnmea@DembwcpMEom@tmmmbmgﬁneﬂomd@cing
apparatus and record a value indicating "available" in an ACD bl ock
regarding a "PQRERIARCAYAPGRAGIRIVE HISK 2Nyt racRenizeesIdgierEPeddicBiuci ng
apparatus, among ACD bl ocks in

adapled to the 1nformat|on recording medium to control access to the information

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

default ACD among ACD regarding functions recognizable by the

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

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

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

information recording medium and predetermined specific information.

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

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



t he access control area, when the information recording nmediumis
reinitialized. [0031] According to an aspect of the present

i nvention, the control unit controls the witing/reading unit to
change or erase the data in the ACD bl ock regarding the recognizable
function or to add a newACD bl ock regardi ng a new recogni zabl e
function according to a user's request and to update state
information regarding the ACD block regarding the recognizabl e
function according to a result of one of the change, erasure, and
addi tion. [0032] According to an aspect of the present invention, the
ACD bl ock r egasotdingOnddiuen; amea\eohes Qaindoatdling iHeumiGhd remingel: tocpsng adef aul t
ACD that has common information set to permt witing/reading with
respect to subaai@Rblockatjandity a¥ondtitrerecaghicabielty togrecedmyrdpradpcingedi um and
predeterm ned specific information. [0033] According to an aspect of
the present i3Rp&Als ayl reqorda abistindisetingriavailabien inrag IAE Dibleek regarbing ag/ r eadi ng
unit to wite one of "OCh" and "FFh" in the ACD bl ock re di ng the
unr ecogni zab!@HRIMEFCEHIFERE PHEIF (e EingFRRIOdHTHRY IRPETRYS. GE‘R”Q%&&*P'%HKH@ t he
unr ecogni zabl function doe t. have vali dat and to change state
N or et on SPGB BRRTA Y AT BTG, 2 ab! o
function to indicate that the ACD bl ock regarding the unrecognizable
function is d0@1] adsbwlingloaBapechcidir riesegtinentini the caatiguhiesontigpibet  of
the present invention, there is provided a recording/reproducing

net hod i ncl udi’”r*i@glrleé‘!i@r‘ﬂ?‘F&Ché@eaﬂjlﬂ'tas%@d?%'”éﬁ?Aé‘d%‘é%%r@é‘f‘i‘t”ﬂéﬂe 10 area

when an infornati.on recq umis initialized or reinitialized,
herern | e R e s "ShddE Y "P%’ABPMB@SE"F'HQ?H%" RHOERR i on
recordi ng ne to [ ord ACD rei CD hav:n

it or et pon SRRt ATk SR e B R P Cetl e R RS RER o

cannot  recog ruozfﬁm@ckpggs%we%&amz;bm%hmce&lémg} 69 ki btGe bither mt i on

change, erasure, and addition.

[0032] According to an aspect of the present invention, the ACD block regarding the
new recognizable functicn includes a default ACD that has common information set to
permit writing/reading with respect to sub-areas defined on the information recording

medium and predetermined specific information.

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

the unrecognizable function is available.

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

recording/reproducing method including recording default ACD in an access control
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recording mediumto control access to the information recording

medi um and wherein the default ACD includes comon information set
to permt witing/reading with respect to sub-areas defined on the

i nformation recordi ng nmedi um and predeterm ned specific information.
[ 0035] According to yet another aspect of the present invention,
there is provided a recording/reproducing nethod including recording
in an access control area at |east default ACD anong ACD regarding
functions recogni zabl e by a recordi ng/ reproduci ng apparatus when
recordi ng/ reproduci ng apparatus initializes or reinitializes an
information reaamdh Bginfeetkidiechbing Skdiurh ReniR6L:E S6rePBiBlzE) whakRahd S
provided in the information recording nmediumto record ACD therein,

t he ACD havi rgcesooambol ardand moviaediirothe stmation esbdrding hbdum to record ACD
recordi ng/ reproduci ng apparatus that cannot recognize a

pr edet er mi nedhefain theiASY hadiag easemandnfermatidnsetip atowi temrepasdieg/dpradycinedi um t o
control access to the information recording nedium and wherein the
defaul t ACD iPRea¥ferclgat camehiicoaNiae & PiReERipTBINes Bictiop agarteditq the information
writing/readi wth resgect to sub-areas defined on the information

recordi ng rred?“gfﬂnﬁﬁ'l?db'mé 8‘E“§P'rﬁc‘f?§ﬁlt"§fﬂféﬁff“maeo'] RSP T aT‘b‘ﬂ?ﬁﬁ
According tog Je%éﬁﬂ@l;) m%ﬁgees%m% TG aﬁuoﬁ?e‘?%t ermﬁ%’ﬁnttn@%admtﬂﬁr gsé’t 2

provi ded a recor repro C|n 847 ncl

an ACD bl ock,, §Lﬁ%ag luBthe@on ¥ Wﬁ)trri"lﬁi'an 'Pe%&ﬂﬂ@ e @bh %n&)yre termined sp ﬂc

recordi ng/ reproduci ng apparatus, 1n an actess control area en an
i nformation mﬁgmgﬂhng mediumis reinitialized; and recording a val ue
indicating "available" in an ACD bl ock, regarding a function

Ut eC0uN 2201 ol gkl oA R SRS IR e
reinitiali ze%cow”hgfr%raauagqemaﬁ&qﬁ&udﬁ@raédpe@ g Sk SRR E L he

i nformati on recor umto rec aVI ng
conmon default ACD among ACD regarding functions recogrizable by a recording/reproducing

apparatus when recording/reproducing apparatus initializes or reinitializes an
information recording medium, wherein the access control area is provided in the
information recording medium to record ACD therein, the ACD having common
information set to allow the recording/reproducing apparatus that cannot recognize a
predetermined function adapted to the information recerding medium to control access
to the information recording medium, and wherein the default ACD includes common
information set to permit writing/reading with respect to sub-areas defined on the

information recording medium and predetermined specific information.

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

“available” in an ACD block, regarding a function unrecognizable by the
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information set to allow the recording/reproduci ng apparatus that
cannot recognize a predeterm ned function adapted to the information
recording mediumto control access to the information recording

medi um [0037] Additional aspects and/or advantages of the invention
will be set forth in part in the description which follows and, in
part, wll be obvious fromthe 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 readily appreciated by

descri bi ng i ReddefralréprodtBRP&HpaRILE SN IhbaERed contrd! Breh 8fhen eRGRoringtichhe
acconpanying drawings in which: FIG 1 is a diagramfor explaining
conpat i bi | i t yedoelingeediudiisemitializdd, diherein tisyatesasontofareh i previddatin the andar ds
in the conventional technology; FIG 2 is a diagramfor explaining
conpati bi | i t ynfyeraiivmeerondingimadivariel regerid WED theyain, the#\Cofhadindg fomment
standards in initialization or reinitialization according an aspect
of to the prég@aionsaiieatavdhe reprding/rsppdycing epRfails that anpelceqepRizedt an
optical recording nediumaccording to an aspect of the present

i nvention; FIPE9et "'F'”Eldﬁ'é'FF"é‘ta@éPtea"n‘f’g’l?éﬂ?fﬁ@"%fre%’dd@t”éﬁdiu@d" SIVBFRER of
def ect manag showmn in FIG 3; 12 FIG5 illustrates

a detailed s%gﬁnwd¥%a8pﬂ%ﬁ%§%g§ég Mcontrol area (ACA) shown in FIG 3;

FIG6 illustrates an exanpl e of access control data (ACD) recorded in
the ACA by &038rAddidinnal agpeels ﬁwﬂéorgy\@ﬂ@ﬁnsgﬁtﬁvmvenﬂomw@;besejmngnart in
initialization or reinitializati

the description which follows and m part, will be obvious from the description, or may

be learned by practice of the invention.

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

embodiments thereof with reference to the accompanying drawings in which:

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

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

FIG 3 illustrates a structure of an opfical recording medium according to an
aspect of the present invention;

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

(DMA)} #1 shown in FIG 3;
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FIG7 illustrates an exanple of ACD 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; FIG9 is a schematic bl ock

di agram of a recordi ng/ reproduci ng apparatus perform ng
initialization and reinitialization according to an enbodi nent of the
present invention; FIG 10 is a flowhart of an initialization nmethod
according to an enbodi nent of the present invention; FIG 1l is a

flowchart of a refi4idthigas iaReoehleed 66 aictistentoPardd (AoRbewbvient  of
the present invention; FIG 12 illustrates another exanple of a

detailed struw®dre of the DMA #1 shown in FIG3; FIG 13 illustrates
an exanple of ACD state information shown in FIG 12; FIGS. 14A and
14B il l ustrate exBf dstraifs ACBample ckascam donODatit(A€R) re¢ondedimtae AOA,
respectively, before reinitialization of a disc to explain an update
of the ACD dvaversionf §idriasyeiem sk it HE 2duies Pidalization ot ewitalizaen:

according to an as ect of the present invention; FIGS. 15A and 15B
illustrate exanpl @& oflustaes maﬁplseW%rﬁ@r?%@ tRePCA PR WSOt BITRAL i on,

t | ft I di t |
updat o of e Sl ErBEL Tty BraERob A R aree fso T T
reinitialized acoad) i g, ALATPESH A ohdg (HERERD, MR | S8iveF! ©

16 is a flowhart rernitrallzation od according to another
system shown in FIG 2 during initialization or reinitialization;

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

FIG 10 is a flowchart of an initialization method according to an embodiment of
the present invention;

FIG 11 is a flowchart of a reinitialization method according to an embodiment of
the present invention;

FIG 12 illustrates another example of a detailed structure of the DMA #1 shown
in FIG 3;

FIG 13 illustrates an example of ACD state information shown in FIG. 12;

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

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

information, respectively, after the reinitialization of the disc to explain an update of the
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enbodi ment 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 flowhart of an initialization nmethod for a rewitable
recording nedium according to an enbodi nent of the present
invention; FIG19 is a flowhart of a reinitialization nmethod for a
rewitable recording mnediumaccording to an enbodi nent of the
present invention; FIG 20 illustrates a structure of a wite-once
recordi ng medi um according to an enbodi nent of the present
invention; FIG 21 is a flowhart of an initialization nmethod for a

wWrite-once re@y diebiori@idh WRMRESASE RbitkRedBecBiling & dFRi3becPsl iHehe
present invention; and FIG 22 is a flowhart of a reinitialization

met hod for a preseniiiivaiitios; r ecordi ng nedi um according to an enbodi ment
of the present invention. DETAILED DESCRI PTI ON OF THE EVMBODI MENTS

[ 0039] Reference R 16 inafipvisbarhefdecinitinlizeipmmethodactdrdngtetsodherent s of t he
present invention, exanples of which are illustrated in the
acconpanyi ng %Pa@w&@gfth%@ﬁ@i'ﬁvqnf'% reference nunerals refer to the

i ke el ements throughout. The enbodiments are described below in
order to explain ﬁgpgd[ﬂ%"%?s%W@Ctbﬁeé”s%ﬁ%faq'tr‘i"@@ﬁ??%qﬁ”%S)a? B1P8FOf g to t he
figures. [0040 FIG % I s a diagramfor explaining conmpatibility

bet ween a d|£ES§hHW8?POe systens of different standards in
initialization org sﬂé&h@wchérﬁéfaﬁ‘?q&%gf?orn%a%d*fo?a?é(}w@a%@‘?&é 4 of the

present invention. ferrln a standa i"hed Por a

rewitabl e rneéamhmce&d.ﬁ@elaH%aaﬁpénmtﬁ@pr@seﬁﬁmféﬁﬂoﬁﬂ Ais referred to
as a version 1.0, and a

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

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

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

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

medium according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0039] Reference will now be made in detail to the emboediments 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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recordi ng/ reproduci ng apparatus inplenmenting the version 1.0 is
referred to as a version 1.0 drive system 21. An update standard
obt ai ned by adding a new function B to the version 1.0 is referred
to as a version 1.1, and a recordi ng/reproduci ng apparatus

i npl enenting the version 1.1 is referred to as a version 1.1 drive
system 22. A further update standard obtai ned by adding a new
function Cto the version 1.1 is referred to as a version 1.2, and a
recordi ng/ reproduci ng apparatus inplenenting the version 1.2 is
referred to as a version 1.2 drive system23. Adisc Dis a
rewitable roeepdsBg invBion MAeRFinh ReFIE.eX & bemRirdldefnedtor b revitdbiel . 2.

[ 0041] The version 1.0 drive system 21 cannot recogni ze the functions
B and C. The reacedirgj rostiuin ddapked we fanegdnetis 2Ered mnmta veaoo g & at he
function C. However, the version 1.2 drive system 23 can recogni ze
bot h of the fregeedinaderyoddicandpparatusimplémenting thereerdiam, 0 is vafredtdas adi sc D i s
enpty and is initialized by the version 1.0 drive system 21, the
version 1.0 defsipg 1divesste e Afsurdaie plandardbianed by dﬁ'ﬁﬁtn?wtfjl”ﬁ@”lﬁ such
that the initialized disc D can be recognlzed by both of the version
1.1 drive sydf &nvesioahd s riemsp af Bhers“i” bT.@p¢ %éeC%rQ'E@/E"H{OQ%C'”Q\/\hen t he

disc Dis enp initializ tem

25" the. ver o BHPrag BBy P 3 ieklited § S Ao 1 aMeRT iy
disc D SUCh:LA Tgﬁﬁcfrr é}:\%te' s@nﬁér@hlﬁtéﬁé& bﬂ&ﬁ&in% ﬁ&ﬂu&ﬁoﬁ?%ﬁ%e&&& 1b1yls bOt h_of

t he version system version drive system 23.

Simlarly, wWhgBrddis adlh 5&5[@1 18 aﬁﬂ@?e\éordr?r@@phaudl 'abba%thglﬁwglep%ntﬁ@%e
version 1.2 drive system 23, the version 1.2 drive system 23  needs

to initialiZzeetshs 1@nPileerdd BGs Bvekioh1.bame hfiembai tadcinzed rediiggleD can
be recogni zed by both of the version 1.0 drive system 21 and the

version 1.1 dedowingsysiuenfo2Be veldong004L]), ahtitorder to initialize an
enpty disc by a certain version of a drive systemusable in the

ot her versi 0r[§0491 Thd VR s i 1Sy S BM21 B B MBI bt RALIREB alRfC. The

recogni zed by al
version 1.1 drive system 22 cannot recognize the function C.  However, the version

1.2 drive system 23 can recognize both of the functions B and C. In this situation,
when the disc D is empty and is initialized by the version 1.0 drive system 21, the
version 1.0 drive systermn 21 needs to initialize the empty disc D such that the initialized
disc D can be recognized by both of the version 1.1 drive system 22 and the version
1.2 drive system 23. When the disc D is empty and is initialized by the version 1.1
drive system 22, the version 1.1 drive system 22 needs to initialize the empty disc D
such that the initialized disc D can be recognized by both of the version 1.0 drive
system 21 and the version 1.2 drive system 23. Similarly, when the disc D is empty
and is initialized by the version 1.2 drive system 23, the version 1.2 drive system 23
needs to initialize the empty disc D such that the initialized disc D can be recognized by

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

15



versions of the drive systemnust be used. In an aspect of the
present invention, a disc is initialized using a defect nmanagenent
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 DVA 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 di sqodaz] m otd3t biirlalizz@H ehptyldRe by £ EShRARedioR of¥ drivesyaiat 2MBle 21,
since the function A can be recogni zed by all of the version 1.0
drive syst emithe othbreversives sfitiadrile dys@mi viermsafisd anca2be @bdnizécEbyadr Si on
1.2 drive system 23, information regarding the function A can be
changed by t hversipes dithgrerite sysidminwst yused mirgdd aapatt ¢of e presestiirantitn2  dri ve
system 23 according to a user's or drive manufacture's intention.
[ 0044] When tdif6 isdnitatized usigg p defeqt glapsgsaeniyarea KRMAeand pp accessicodirdl 9@a sy st em
22, since the _version 1.0 drive system 21 cannot recogni ze the
function B, iAFdr tRIth BRPRYIRIdT 3 I5pdig aregshiha fiso A3 thetar inigiged diseebn 1. 0
drive system 21 needs.t erformw.th respect tq the fupction B is
recorded in tbﬁéecﬂ%f}geg&@P%?ﬂéerf'f’)nsé)f PHTW@ SETEL c LT RE: 'U\'E 12318%e when
t he version - .t he. dj to the
_ ;rnftg'[n\gguzl |£%90¢?eg'?ifﬂ9 DRASHY he Atr“_ﬂ glﬂg,b iﬁh‘ﬁ.a@aﬁ&a oPth@%%?Efﬂaet

function B i ed In e version ve system

version 1.0 gikdiNifaisebhed@urtde &Rip Ms@@ﬁ%ﬁé ﬁha/reapsfgieﬁseonhte*aﬁ&eeby

i
provi di ng conveni ence in using ﬁe di sc 0045] When the disc Dis

initialized RystdrhBase@bBinemitidiizdtidAlihiddatist em 23, since the version
1.0 drive system 21 and the version 1.1 drive system 22 cannot

reconi ze t MoqedfdIRtl o SRR BIARALESE IS, RELAL L85, T Do

t he version Ive sys he version 1. rive system 22

need to perf gf Nk A 1hRfReGhn bOrebdiRizbdSHIioPRe Ferdich 1.0 drive system 21, the
version 1.1 drive system 22, and the version 1.2 drive system 23, information regarding
the function A can be changed by the version 1.1 drive system 22 and the version 1.2

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

- [0044] When the disc D is initialized by the version 1:1-drive-system 22, since the
version 1.0 drive system 21 cannot recognize the function B, information prescribing
operations that the version 1.0 drive system 21 needs to perform with respect to the
function B is recorded in the ACA according io a rule or scheme that was made when
the version 1.0 was made. As a result, when the disc D adapted to the function B is
loaded into the version 1.0 drive system 21, the version 1.0 drive system 21 can

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

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

version 1.0 drive system 21 and the version 1.1 drive system 22 cannot recognize the
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recorded in the access control area according to the rule or schene
that was made when the version 1.0 was made. 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 providing convenience 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 that was nade
when the ver sifRibnls, thiokAsicRBRSCibiNG aferdtiBRdthit theWa@Rn t et el 21 afppt ed
to the function Bis |loaded into the version 1.0 drive system 21, the
version 1.0 tigniewsn3yisdriessy2ibme@aneatp baftm atteleypeoire matiectidnttis eby

provi di ng convenience in using the disc D. [0046] In the sane
manner, a usegbodied o thesacoess nprtiobdrézapdordiiiptodhreatblk er schemarbaidvadimede t 0 be
recogni zed by different versions of a drive system the used disc is
reinitiali zedhasihageraion DRaamadcanANTRSh whindeaidisaD adapted i thafupdtien of
the used disc. However, reinitialization is different from

initializati &S{oadedinte “'Wi%f?'ﬁ'é? 0 drivesysiYe Pbe theeesioadd dive evste™iLebe di sc
al | ows I’.GI n! tiali zatl on rzF] ‘ﬁﬁed di SC, c|js de rr\/%l ned fi rsttI even if
areinitiali 2’8{{5%?% 8‘6? %’H anq HPYRSHY- LA B gr R apPreRgately

tial trol
o a2 bl e L 1 L5 9 i dcagos cont 1o
later. [0047]mf6:ln§hon%rdsérlb¥h§to[:&£t%ﬁs ﬂ’aaﬁl"né Y dar® e é’ysfé'n?ﬁ n%ﬁée% #iSing an

aspect of the present invention. Referring to di sc 100

sequenti al | y peifsimWite fesect @Ak flinticH BR rée&@pdathmahca;rr@ﬁg $#duand a
| ead-out area 130. The lead-in area 110 includes a pre-recorded 17

area 111 in whhietle tipt egehateihae thedakian il .6 waemadal eds whealt, hen e 8isc 100 i s
manuf act ur ed,

adapted to the function B is loaded into the version 1.0 drive system 21, the version 1.0

drive system 21 can appropriately operate, thereby providing convenience in using the

disc D.

[0046] In the same manner, a used disc is reinitialized. To enable the used disc to be
recognized by different versions of a drive system, the used disc is reinitialized using a
DMA and an ACA provided in a lead-in area of the used disc. However, reinitialization
is different from initialization in that whether information recorded in the used disc
allows reinitialization of the used disc is determined first even if a reinitialization
command is input by a user. Whether to reinitialize the used disc may be determined
based on access control data (ACD) recorded in the ACA, which will be described in

detait later.

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

data area 120, and a lead-out area 130. The lead-in area 110 includes a pre-recorded
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a test area 112, an ACA 113, a DVA #2 114, and a DVA #1 115. The
pre-recorded area 11 can be used only for reading. The test area
112, the ACA 113, the DMA#2 114, and the DVA #1 115 are areas to

whi ch 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 i s 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 additional data can be
included in the pre-recorded area 111. [0049] The test area 112 is

provi ded to taRsd 111 RGHIcH pREIBAVRE a8 istrB®rdel lvRerf tBE digPio0 Mrhanuf-emREdI Ng
on the disc 100. [0050] The ACA 113 is provided to record i nf or mati on

prescribi ng cpestatehang aoACa11dl & DEA #8 Yt &1 £ IMA & 6w Thepedrecoidddo be
added afterwards. Conmmon information enabling a drive systemthat
cannot r ecogrargeeliZacies sad onlf foneadimn T tegt eres 313 the AGAIE3, TRION/AS#2
recorded in the ACA 113, which will be described in detail with
reference to 1*f.@nd e DN[AGUSH arg geeapiowhieh data sandisgvrittyearoivewitten. 14 ar e

provided to record information regarding a defect occurring in a

user data ar qeo4glJDR)prd-lorddd@edVRsHiks thidemaiaal rdgh@ing BWRisE 200lthdkigv | | be
described in detail with reference to FIG 3. [0052] The data area
120 i ncl udes repaied waereiae ¢#iec 1R 1s marictiiod 1RRPexaand, thppreecrded akd 111123,
The UDA 122 is provided to record user data. The spare area #0 121
and the sparséoresradiscil sq_cz:@s pﬂbvma@f@pﬁn@nmbgttk@ idestfleatienige #&X ect i ve

bl ocks occurring in the spare areas are allocated to
the data aredor2¥erdijs E"H’@rsloﬂ‘i‘ W?teﬂdpﬁ%{‘@i@? R bg igclpder i) e BIRITRIGCHDABS t he

di sc 100. Thed ead-out area 130 includes DVA #3 131 and DVA #4 132.

[0049] The test area 112 is provided to test recording power or the like for optimal

recording on the disc 100.

[0050] The ACA 113 is provided to record information prescribing operations of a drive
system for a new function to be added afterwards. Common information enabling a
drive system that cannct recognize a certain function to access the disc 100 is

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

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

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

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

UDA122. Such spare areas are allocated to the data area 122 during initialization or
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[0053] FIG 4 illustrates a detailed structure of the DVA #1 115
shown in FIG 3. Referring to FIG 4, the DVA #1 115 includes a disc
definition structure (DDS) 410 and a defect list (DFL) 420. The DDS
410 includes disc managenent information. In detail, the DDS 410

i ncludes spare area size information 411 and UDA start and end
addresses information 412 as information recorded on a disc during
initialization or reinitialization. Wien initializing or
reinitializing a disc, a drive systemallocates a spare area to a
data area, determ nes the UDA 122 in which user data is recorded in

t he data ar egeiniBdliglatio 6Qhdkfisd 100.0 IMAB lcb@ButlaREABElInAIGIck DMASBABE 2t B and
the UDA 122 in the DDS 410. The DFL 420 contains information
regarding a defieet occurring in the UDA 122. For exanple, the DFL420
i ncl udes an address of a defective block occurring in the UDA 122,

an address ofiogsp PR £l 86ks HBIAGHAG D hadRIEALIY Sk Ao o and State

i nformati on regardi ng the defect. ustrates a detailed

structure of H@irGd\FiEls weltmiii M5 RbiGies3: disRab®ibh Rictut:qDBE#18.and he
ACA 113 includes ACD #1 510A CD #2 520, and ACD #3 530. The ACA 113

IS an area i radficoit ©POMRO. ITAE ODBR 0 iEludés 6idc inBnag6ners MifoamatioR.C In
regardl ess of existing or new standards is recorded. In other words,
the ACA 113 gkwildse RDEotfrinoudes sph@ransstsize mfdrabiioe 4&ipqidiUbdA stant abdemdn t 0
all functions used in existing standards and new standards. Wile
not required adgregel infpypation 412 astidormadonaenasiel pua gigc duripginitalization or
information table regardi ng each function. For exanple, the ACD #1
510 const i t ut'@8iiaizatieym¥ieniniirlEngef e aizing adise agiiveipiiigmalenitesdon- |
the ACD #2 520 constitutes a common,_ inforpmation table . regarding
“luncti on2", A R 2495 H9 495ER %@é '"awm%ﬁﬁﬂﬁa*ai'%f_ﬁgqf#ﬁw on
table regardipng,..| é#ga?%wa rds irEQr%an%ag]gjﬁrcﬁr{y i reba?earagwg e by @

drive 19 systen an unctron nctiond may not be
recogni zed thet Iﬁ]@S .@'fo'. Vehe D248 ontains information regarding a defect occurring in the

UDA 122. For example, the DFL 420 includes an address of a defective block
occurring in the UDA 122, an address of a spare block replacing the defective block,

and state information regarding the defect.

[0054] FIG 5 illustrates a detailed structure of the ACA 113 shown in FIG. 3. Referring
to FIG 5, the ACA 113 includes ACD #1 510, ACD #2 520, and ACD #3 530. The ACA
113 is an area in which commen information used to access a disc regardless of
existing or new standards is recorded. In other words, the ACA 113 stores a common
information table applied in common to all functions used in existing standards and new
standards. While not required in all aspects, the ACD constitutes a common
information table regarding each function. For example, the ACD #1 510 constitutes a
commeon information table regarding “function1”, the ACD #2 520 constitutes a common
information table regarding “function2”, and the ACD #3 530 constitutes a common

information table regarding “function3”. The function1 may be recognized by a drive
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ACD may al so include specific information that only a drive system
recogni zing a function corresponding to the ACD can recogni ze.

[ 0055] The ACD #1 510 includes common 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 cating whether the disc can be formatted, DVA
recordability/reproducibility information 515 indicating whether a
DVA is recordable or is only reproduci ble, spare area
recordability/reproducibility information 516 indicating whether a

spare area i Ssykt6hing #lliéhcfinz lafd B8 huyictioRPhATHHE bdeBognRethy k¥ drive system.
recordability/reproducibility information 517 indicating whether a

UDA i s recor dett mayodisol iscluaa bpectfiejpfoatkiion thkenly Bluevd gstemtradogitidgya
information 514, the DMA recordability/reproducibility information
515, the sparfencigrearespoadingddine ACH/careraadiaei bi ity information 516,
and the UDA recordability/reproducibility information 517 constitute

the comon ipdssy MRL A SBERIUGELGREN MAiddhAte 55k 8packia hidhRiRA BINe
based on the ACD ID 513 whether the ACD #1 510 is about a

recogni zabl e Therehineinfolmtiot 51 incloBdscm ACDE IDHF18 (1@, v B igytttyRgnkDPWS t he
ACID ID 513, the ACD #1 510 is determ ned as bei ng about a

recogni zabl e fonmatbiipimform@bh &tdindieting WethaObe titc Gb®eifesmeketedvh ned as

bei ng about an unrecogni zable function. In addition, even though the
drive syst emreesciabifigrepkaduebilithisfomgiion S1SIndRaRg whalberdy PNIs repprsiplierpic an
performat |east m nimum proper operations with respect_to an,

unr ecogni zabl@OMRRPHGR EpRSERFTeFrEP Y P PeRYRG Mo atieS 18 dpdirgiing

i nformation table, 0057]. The ACD #2 520 al sQ in es common

i nf ormati on é%fﬁﬁﬁaﬂéﬁﬁ%?'?@““F%ﬁ%?ﬁﬁFY&W“@ﬁ%ﬁafﬂébEgnnnn i nformation
512 i ncl udes r%rn@%@yfﬁ?}go@at]}ll)’orillﬁgiﬁoﬁha%gn &g%&gﬁg&fhg{hwﬂﬁﬂsk%gjdgble or

cont ai ni ng forna rmati on
is only reproducible.  The formatability information 514, the DMA

recordability/reproducibility information 515, the spare area recordability/reproducibility
information 516, and the UDA recordability/reproducibility information 517 constitute the

common information table.

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

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

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

infformation 522. The common information 512 includes an ACD_ID 523 and a
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recordability/reproducibility information 525, spare area
recordability/reproducibility information 526, and UDA
recordability/reproducibility information 527. [0058] ACD recorded in
the ACA 113 when a disc is initialized or reinitialized by an each
of the drive systens 21 through 23 under the conditions illustrated
in FIG 2 wll be described with reference to FIGs. 6 and 7 bel ow
[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 sysbhrforhickRaes 88 lkyntditiey bRebiig hidmafd shhemar ecords only
ACD #1 610 regarding the function Ain the ACA 113. After finishing
recor di ng t heecoA@blitflepliCxidiity ihfbenafé¥s25 sparetafea rat@fdabiltiyreprodudhiliy €
system 21 fills a remaining unrecorded area 620 with OCh. The

unr ecor ded ardarm@R 586,\and VB rdverdbilly/reproguciblity idmatiom&87.di ng t o an
aspect of the invention. The unrecorded area 620 is filled with OGCh
or FFh to ingisepAcp Fe'@é\fﬁeotlhﬁfe%C'Asﬁé‘@héﬁ‘&ro%cﬁmldhﬁbdtoh?elrﬁg?zeﬂa and to
enabl e the unrecorded area to be used afterwards. [0060] The ACD
#1 610 i ncl udash sreHEgave dyRE@s H’ﬁﬂwtdﬂ@h Hlhdant RGNt ilGstiaRB @ Matdvan 612.
The common information 611 includes an ACD ID 613 as an ID of the ACD
#1 610, in \beidetcriBed with ndérerakitnE)Ge.Ibeantl @belbw.on A known to t he version
1.0 drive system 21 is recorded, and also includes a conmnon

| nformat ion addePriOmhalabag Jx%ggbﬁpé Ads ecbla FRINCAT: Shftne oM

recordabi l i ty/reprodum bility informati on 615, spare area

recor dabi | i t W.o®pé o€t Dishdinyin FIEf D EITRY infiBizBtid or RAfliakB¥on. Referring to
recordability/reproducibility information 617, which are set to zero
(0) i ndicati G 'sr e orrdail @drive Syspre2 it hvew2dnlyi the fun@ibm X afd toUs rétords only
reinitialization is perfornmed to enable a disc to be used, all of the
f or mat abi | i t WG 618 caorrdiabitieifungtidndfintheACAH18. afker §rishinggecordingdihedabl e" .

ACD #1 610 in the ACA 113, the version 1.0 drive system 21 fills & remaining

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

area 620 to be used afterwards.

[0060] The ACD #1 610 includes common information 611 and spegcific 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 known to the version 1.0 drive system 21 is recorded,
and also includes a common information table containing formatability information 614,
DMA recordability/reproducibility information 615, spare area

recordability/reproducibility information 6186, and UDA recordability/reproducibility

information 617, which are set to zero (0) indicating “recordable”. Since the
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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 manufacturer when the
initialized disc Dis |oaded 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 angliaildtbSorr& Qi stiod B dbkmdal ef BAA dHcNPbd ey f#Bche on A and
ACD #2 720 regarding the function Bin the ACA 113. After finishing

recordi ng t hdorNalabiti} ardli@coadiBilify MborM&lidnde seftdGetdidablae ACA 113, the
version 1.1 drive system?22 fills a remaining unrecorded area 730

with 00 or Tk SREAR uddien A dhedrtdwhiblfib Ut BITHDRCH B ofTat ! on

711 and specitic rnforna nmon 1T ntormation 1

i ncludes an Me@inﬁﬂéﬁ\@@ 1%@1‘ thgnﬂgliz&@&sMQarﬁ;e rZé@Eiz%be a\MEH. tﬁ@dr'i'v@‘"

i ndi cating the function A known to the version 1. ri've system?22 is

recorded, angsighs® thdGdhugese ACO @B Lah BE BaRGId RRA Us&d)l & afRNt ai ni ng
formatability information 714, DVA recordability/reproducibility

i nformat i on Admpfasyprar eheattednitaizardialbiid loadet irtparadised ibahy df yheidrideor mat i on
716, and UDA recordability/reproducibility information 717, which
are.set to zewsenid! thmadhZ8ti ng "recordabl e”. Since the

initialization or reinitialization is perfornmed to enable a disc to

be used, all [gde2f A& 7 ifiReraRs AhixhiblY cARIACE s8R tHe At Al By ihdSdrdn ar e
set to "recordable”. 22 [0064] e ACD #2 720 includes common

i nformati on A2ldriassksepesbbwn i FIGE anmmtnitanizaiictdr reinlifatza@@MBEfeiring @r Mat i on
721 includes an ACD ID 723 as an ID of the ACD #1 720, in

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 #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 commaon information 711 and specific information 712.
The common information 711 includes an ACD_ID 713 as an ID of the ACD #1 710, in
which “A” indicating the function A known to the version 1.1 drive system 22 is recorded,
and also includes a common information table containing formatability information 714,
DMA recordability/reproducibility information 715, spare area

recordability/reproducibility information 716, and UDA recordability/reprodudcibility
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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which "B" indicating the function B known to the version 1.1 drive
system 22 is recorded, and al so includes a conmmon information table
containing formatability information 724, DVA
recordability/reproducibility information 725, spare area
recordability/reproducibility information 726, and UDA
recordability/reproducibility information 727, which are set to zero
(0) indicating "recordable". [0065] Since the function A, the content
of which is contained in the ACD #1 710 recorded in theACA 113 of
the initialized disc D, can be recognized by all of the drive

systems 21 t hsdauPthedp 421700 ﬁ%%%o%*gn HRMA6n %adﬂg%cﬁ&’ln%rdﬂ'aﬁi@ﬁ 78 a

drive manufacturer when the initialized disc Dis | oaded I nto and

used in any ahe téreméHihfhatiGy2l fikdedknAbDODOR3 23an IDethk AEOtH gpo, B
regardi ng which the ACD #2 720 has been recorded in the ACA 113

cannot be recoghi'Bddichingtifeduncésrss loowld tddhelvarsien isydrive aysiin 2336t t he
version 1.0 drive system 21 can operate to access the initialized

di sc D usi ng redessied, codrateninélvies p gerneminf@2iatipmiglhl e chathining fermeiapitp #2 720.
[0066] FIG 8 illustrates an exanple of the ACD recorded in the ACA
133 by the véFyMgipn 724, DMfvpepeiaBiyepradysiinniomnatips 252srararery

initialization o einitialjization. Referr e version
12 drive syé%caw%@@vfwﬁmgchf"wﬁ?raﬁm ook UpechGrtynomeniiy he

function C an C ardi ng,the function A ACD
#2 820 regar%”ma%F7E? uﬁc? qu%ny%ﬁ% %éeﬁggufegardlng t he

function Cin the ACA 113. Thereafter, the version 1.2 drive system
23 fills a r dRPI¥ingg thafkrcion Aide cartens oRwchif eaingd i ter AGEEH! 7193 [ 0067]
The ACD #1 810 |ncludes common i nforpation 811 and specifjc

i nformation 83%979ed i AUIBA ti‘%‘f“‘B?"ﬁ%&‘i"%rP 83MmPde fﬁ‘agﬂféeé*gbyé‘HOW&iﬁ_’i"B 813

known ot he 08 a5 g ARl Bitent raeEg e of s " O A
manufacturer when the initialized disc D is loaded into and used in any of the drive
systems 21 through 23. The function B regarding which the ACD #2 720 has been
recorded in the ACA 113 cannot be recognized by the version 1.0 drive system 21, but
the version 1.0 drive system 21 can operate to access the initialized disc D using the

commeoen information 721 included in the ACD #2 720.

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

00h or FFh.
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and al so includes a common information table containing formatability
information 814, DVA recordability/reproducibility information 815,
spare area recordability/reproducibility information 816, and UDA
recordability/reproducibility information 817, which are set to zero
(0) indicating "recordable”. Since the initialization or
reinitialization is performed to enable a disc to be used, all of the
formatability and recordability information are set to "recordable".

[ 0068] The ACD #2 820 includes conmon information 821 and specific

i nformation 822. The comon information 821 includes an ACD | D 823

as an | D of tihes7f\Ekd ACh $200 idchdesMdnGian '|'nFS'rmét!8Q'8i31a§n'd@ﬁec§n9ﬁlfcfrff|£l% g B

known to the version 1.2 drive system23 is recorded, and al so
includes a comavtmintd igfonekioros 1 irlbie MATDAIDE18gs farortrmtrﬁb:olum)sw, in
information 824, DVA recordability/reproducibility information 825,
Spare area rvichr§aiidatingythe fepatiodd gnden lta thy varsidrot. 2revivie systedi2 B3 is sacordedDA
recordability/reproducibility information 827, which are set to zero
(0) i ndi cati rejd'aseingudtalisicernmor DREHIoTIkle ATMIMR) IBBEtabiliy Infdiwatios ivhron
information 831 and specific information 832. The comon i nformation
831 i ncl udes RAfA isesriabpiygepsodygibiiyinformasien e sRRETA™¥B 830, in which "C'

d he f C_kno 1 23
Fecor ded, ~ander B R BetRit e i b PR BT i g
f tabilit ti ) bilit
ot bt |1 ygARRTATEC 30 VS SRRt iy 1 11O
i nf ormati on aa@allza?imor%dh%gﬂﬁgﬁp toindo 'é%fe%f&'t?b% del, al oﬁhfr mat i on
837, which are set to zero Icating "record . 0070]

Si nce the fungiiaRBiitand BeordBNiy FRdmafon\Wh %bhio 8 cdi@bleal ned in the ACD #1
810 recorded in the ACA 113 of the initialized dISC D, can be

recogni zed b ﬁ%@ﬁlgi/T ACEIﬂ&?Z chl’) bk uges ?n%%%fo%nll'at;[op Egu,% Specif[c mformaAf%P 8521 810

can be chang user
The common information 821 includes an ACD_ID 823 as an |D of the ACD #2 820, in

which “B” indicating the function B known to the version 1.2 drive system 23 is
recorded, and also includes a common information table containing formatability
information 824, DMA recordahility/reproducibility information 825, spare area
recordability/reproducibility information 826, and UDA recordability/reproducibility

information 827, which are set to zero (0) indicating “recordable”.

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

information 837, which are set to zero (0} indicating “recordable”.

24



manuf act urer when the initialized disc Dis |oaded into and used in
any of the drive systens 21 through 23. The function B regarding

whi ch the ACD #2 820 has been recorded in the ACA 113 cannot be
recogni zed by the version 1.0 drive system 21, but the version 1.0
drive system 21 can operate to access the initialized disc D using
the comon information 821 included in the ACD #2 820. The function
C regarding which the ACD #3 830 has been recorded in the ACA 113
cannot be recognized by the version 1.0 drive system 21 and the
version 1.1 drive system 22, but the version 1.0 drive system 21 and

the version ILpdzofl BindEthS WBEtBRAZRe SARNRGHiBA 8 cbRaiRGIGeHE AEP® 810
initialized disc D using the conmmon information 831 included in the

ACD #3 830. &fdet]in e ACA113%f fie SRIARBBLILED b0 B redbgitedBy Difof Pe drive
recordi ng/ reproduci ng apparatus according to an enbodi nent of the
present i nverdystems 2Rifoegir 23the ACDRI &10 & b lisangedtiyyar dengAardeéyer oduci ng
apparatus includes a witing/reading unit 2 and a control unit 1.
The writi ng/ reantdfanyrenwian tpe inifiadieesdtise CHs jpadaduno antthsed intaepofdetdive o and
reads data fromthe disc 100 that is an optical recordi ng medi um of

the present i¥Hent£bRoUanRS. ¢ bintfprstion miegarding wiyeft e ASD #5820 has been

witing/readin ite data to read ta fromthe disc

100 aocor ai g ‘B‘?%{i‘gﬁ\gﬁﬁm‘?@@ ?W@Z%ﬂ@quer%qi’ 48 DRETME Y.t he
tev 1 ve can operaie 1o acces aliz ¢ D usin

control unit pf H&L 3?'515 g’%%erﬂ %g qp%%l%mc‘? S¥B q%ndto

reinitialize use con uni

controller 1 f di i ssor
(DSP) 30, a ?038@" 8”?‘%3%‘@%51 'ﬂ‘% ok Ht ‘%A ’ézréé? ﬂiewcf'c’%(g E%e{d"s’%‘ﬁ’@‘g?so

[0072] Duri nghé KEOESEIAGas bdrR ré},@ﬁited in/trl:epaﬁﬁ%eﬁinmﬁb% r@co@ﬁ:?éé%&ﬁ{em ned
wite command from a host 3 and transmts the recei ved comrmand to

t he system courtsionl1loakivelgstehize addthe yatienm .c aiielsadidre B2, bt teortksionl 10 t he
DSP 30 and the servo 50 to execute the wite command received from
t he host |/ F d2i@e syftem 2DSRd B0 vardids 1.4 ddlietsiyshena P2 chatoperapuc iccass e

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

[0071] FIG S is a schematic block diagram of a recording/reproducing apparatus
according to an embodiment of the present invention.  Referring to FIG. 9, the
recording/reproducing apparatus includes a writing/reading unit 2 and a control unit 1.
The writing/reading unit 2 includes a pickup and writes data to and reads data from the
disc 100 that is an optical recording medium of the present invention. The control unit
1 controts the writing/reading unit 2 to write data to and read data from thé disc 100
according to a predetermined file system. More particularly, the control unit 1
performs control to initialize an empty disc and to reinitialize a used disc. The control
unit 1 includes a system controller 10, a host interface {I/F) 20, a digital signal

processor (DSP) 30, a radio frequency (RF) amplifier (AMP) 40, and a serve 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

25



parity, to data received fromthe host I/F 20 to be witten, perforns
error correction coding (ECC) to generate an ECC bl ock for error
correction, and nodul ates the ECC block in a predeterm ned node. The
RF AMP 40 converts data output fromthe DSP 30 into an RF signal.
The witing/reading unit 2 including the pickup wites 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 gGatsh eshreiRRid QIntr&§ thd BsP @b B B sdrid Soitebiled @b teifkeeded for
reproduction. The witing/reading unit 2 radiates a | aser beam on

t he di sc 100 camehatdiicpies fram trepost@/al2o. Sihg D8P 30 Bidsiadaitbrbrdam stk ag aser
beamreflected fromthe disc 100. The RF AMP 40 converts the optical
si gnal recei \padly.fto data ebavedinmitrediostd&@D tgbeumitten, Peffarheeram cRFectikingnal |
provi des nodul ated data obtained fromthe RF signal to the DSP 30,
and provi des cading&ECEotogeraiaie abbE@ bladdorfaronsorrpeioRfand ngdisdtesttee e servo
50. The DSP 30 denodul-ates the nodul ated data and out puts data

obt ai ned by Rk Brafrsdgtereesdsppdehelha o 4QwcanyerteidaiRou it BRI PSP t he

i . ignal f . ) dith
cont ol commein Foih TaTa. 5 ge MNEEATPETIAeLGng I ek BEIMR 1 o ¢ he
prc kup. The s&ﬂ@trecle(vgd l?tl(r)n t%% ﬁpﬁf\migﬁ tcnt tpg digca‘IO%. ffh%rg!allvgg B?gvé% sgrgo the
S n I N

0 :
host 3. The s em controller reads di sc managefe ormation

or defect i nfQrmRldnhn fr&mvl\'}%@%tgﬁ %trol%gib %@@er@@ BdnkOk @g@ﬂ&u@ﬁ&%gd 50 to

read data froma position ere data en recor
def ects on t hemdivagngQRing it 4 0074] According to aspects of the
i nvention, the recordi ng?r eproduci ng apparatus illustrated in FIG 9

may be inpl e%]elgu I‘%a re%%dLGQig%,\{r%eq'l%gtl I/FrZE?é)n:Iégésn reg‘rp &?‘r{maétn(lil ?rbm ?ﬁ% host 3.
The system controller 10 performs initialization needed for reproduction. The
writing/reading unit 2 radiates a laser beam on the disc 100 and outputs an optical
signal obtained from the laser beam reflected from the disc 100. The RF AMP 40
converis the optical signal received from the writing/reading unit 2 into an RF signal,
provides modulated data obtained from the RF signal to the DSP 30, and provides a
servo signal obtained from the RF signal to the servo 50. The DSP 30 demodulates
ihe modutated data and outputs data obtained by performing ECC on the demodulated
data. Meanwhile, the servo 50 receives the servo signal from the RF AMP 40 and the
servo control command from the system controller 10 and servo controls the pickup.
The host I/F 20 transmits the data from the DSP 30 to the host 3. The system
controller 10 reads disc management information or defect information from the disc
100 and controls the servo 50 to read data from a position where daia has been

recorded with no defects on the disc 100.
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i ndi vi dual reproducing apparatus, as a single recording and

reproduci ng apparatus, as a stand al one apparatus, and/or as part of
a conputer system [0075] An exenplary initialization nmethod and an
exenplary reinitialization nethod which are perforned by a

recordi ng/ reproduci ng apparatus according to an enbodi nent of the
present invention will be described with reference to FIGS. 10 and

11 below. [0076] FIG 10 is a flowhart of an initialization nethod
according to an enbodi nent of the present invention. Referring to
FIG 10, in operation 1010, the disc 100 that is enpty is | oaded
into a drive garaf &ffbioh RELRI 8 irk8ABn, thd oot RBELERRL Eal-Rls 10
included in the drive Systemreceives an initialization conmmand from
the host 3 t luewsgd in Fiteo Mete ilmplEmafed abha ikRILQ MRGRIMG lpldrs, 40 assi gns
a spare area in a data area of the disc 100 to determne a size of

t he spare ar @alividoal ogpesdatingappd @6, 2anadingls sécgidihg andBproli@ing apmeausiasng
user data in the data area to determne a start address and an end
address of tastandBiond appayplus.@ni/oresbad of a chmgutepiystemar ea nmaybe assi gned
by the host 3 or may be assigned with a predeterm ned size by a
drive manuf agorseAn exbRPErdlinidaafReheéitdd®ind 98R@mplaRaeifiSiRidh GRMAbd ol | er
10 controls the witing/reading unit 2 and the servo 50 to record a
DDS, whi ch i mtlctdeseifsined bid iecdtdin@gpodlichg apreatusssorg@ingmeah of t he
spare area and information regarding the assignnent of the UDA, and
an initial DembpamentDN#e presshiickedtianmvilebel desaibedwithimefarende it AESd1Gand100.
Initialization information recorded in the DVA has been described in
detail with féPeew¥nce to FIG 4. 27 [0078] In operation 1060, the
systemcontroller 10 controls the witing/reading unit 2 and the
servo 50 to nezeyHGAC 4 RatiLh ohgn Aitihlizamsh inRholl Bédoramaio Heenian@niczed by
the drive systemin an ACA included in the |ead-in area of the disc
100. Access ¢lmmresehtinvention. Referring to FIG 10, in operation 1010, the disc 100 that is

empty is loaded into a drive system. In operation 1020, the system controller 10
included in the drive system receives an initialization command from the host 3 through
the host I/F 20. The system controller 10 assigns a spare area in a data area of the
disc 100 to determine a size of the spare area in operation 1030 and assigns a UDA for
recording user data in the data area to determine a start address and an end address
of the UDA in operation 1040. The spare area may be assigned by the host 3 or may

be assigned with a predetermined size by a drive manufacturer.

[0077] In operation 1050, the system controller 10 controls the writing/reading unit 2
and the servo 50 to record a DDS, which includes information regarding the

assignment of the spare area and information regarding the assignment of the UDA,
and an initial DFLin 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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information recorded in the ACA has been described in detail with
reference to FIG 5. [0079] In operation 1070, the systemcontroller
10 controls the witing/reading unit 2 and the servo 50 to fill an
unrecorded area renmaining in the ACA of the disc 100 with a

predet er mi ned val ue such as 00h or FFh. [0080] FIG 11 is a flowchart
of areinitialization nmethod according to an enbodi nent of the
present invention. Referring to FIG 11, in operation 1110, the disc
100 that has been used is |loaded into a drive system Then, the
systemcontroller 10 included in the drive systemrecogni zes DVA
information agss] RoPErEThI106b, He@Ftdnh Binh8lic PRERKIICAS writnAdading Bridk | Ve
system has to performwth respect to a function that the system
control |l er 1QGnkmessrasuiodechidradn ogurdifpad fubdion Bxshe e Rodinized byare 10 does
not know (i.e., ACD) recorded on the disc 100. Next, in operation
1120, the systiensystemtim ol AGHindi@led mafdeadds area pigthendisd W01 zZ&tese worgohmand
fromthe host 3 through the host I/F 20. [0081] In operation 1130,

t he syst em comermelidngecondad sdhe AGA kastopen deséribpnig delehdithrgiegnéaio$IG® read
information recorded in a DVMA and an ACA which are included in a

| ead-in area [0479] fidBerghion0Ad) theaptenbEdni@Rr 10 Rnird 196 WRtingAading DRt 2
information recorded in the DVA maybe a wite protection flag, and

t he i nf or mat iaoththeeeres Sk fill an driveokiEdaeayera@ing hf tbe ABA bfaire discagamithi ang
recordability or formatability, which is included in commobn

i nformati on cfeda@minedvolD8]ch lap 0Gp@Fal.i on 1140, the system controller
10 determ nes whether the information read fromthe DVA and the ACA
perm ts reinifbded] FzadiiPNowcRArt &% AditaBaatibd mbth& abEdrkify toRR efesdiramor | ag
read fromthe DMA is 1", witing to the disc 100 is prohibited, and

t hus 28 r ei nittd pédeaatvieoton C sRutdtingae Ficetf mop@dicaucto, thhdisc 800 tet hay
nmessage is transmtted in operation 1190. The common i nformation of
t he ACD r ecorbdertused istidadedi@A aidned sydle®. Then.riiga sybleinicoyiroll¢rfi 6 memdédam and
recordability/reproducibility information regardi ng sub-

the drive system recognizes DMA information and information prescribing operations
that the drive system has to perform with respect to a function that the system
controller 10 knows and a function that the system controller 10 does not know (i.e.,

ACD) recorded on the disc 100. Next, in operation 1120, the system controller 10

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

[0081} In operation 1130, the system controller 10 controls the writing/reading unit 2 to
read information recorded in a2 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, énd the information recorded in the ACA may be information

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

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

protection flag read from the DMA is “1”, writing to the disc 100 is prohibited, and thus
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areas 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 100,
reinitialization cannot be perforned such that an error nessage is
transmtted in operation 1190. Accordingly, the system controller 10
determ nes whether the disc 100 is recordabl e based on the
information read fromthe DVA and the ACA. [0083] If the wite
protection flag is set to "1" or if the common information of the ACD
does not permt formatting or witing, the systemcontroller 10

det erm nes t hghiididgiod b&hot bt PRrdABNQIh P8t dn&irBi &és%!agie&@ﬁ'an@ﬂﬁeé wansmts
an error nessage to the host 3 through the host 1/F 20 in operation
1190. Howevergpetafiort 1180. WThd @niicatiftsiinki@n of tha8CD $ect@bd Befe AGA inchidesind

the common information of the ACD permts formatting and witing, the
system cont rfodratbility hfcesten andresordabilityéepnoducibility inérrhdtien cigsding &®- and
starts reinitializing the disc 100. [0084] Meanwhile, when ACD
regar di ng f urrseasohive dieat00c alhthp ormagdigpnnfeehtiinandiee dri ve system has
val ues that do not permt reinitialization and ACD regarding

functi ons t hdecordaahMerPrasecihiliyipigrmasetiddipt pH@it Fmafinosy ke diss HAS  val ues

permtting reinitialization, the values of the ACD regarding, the
P ecogni zan! ¢ TlrePrsnS hagbaees e FhroArescapu i pviorn

reinitializatjagn in response tq the user's request, for.
rei ni i al | zatBNTSPREETT a0y TR AR B g fg oo

recogni zabl e CIOHIFb(ﬁ%r!‘19%@tem%s%etﬁgrqﬁcg%ﬂ]l?g%-(#ec%gbgﬁsgésgf gﬁ*f-ueli}#orlqgttoﬁr m ned

to start reinitialization of t

reinitializath@torSnPeRbhd ®@dachhe system controller 10 assigns a
spare area in a data area of the disc 100 to determ ne a size of the

' [ d.. I LUDA f or di [
the data ar cqoRRT hBbTRAdo TREI ey sLn SRRl FEACTr °, o

UDA 1'n oper atdogg'no]f Elé'g'lit formatting or writing, the system controller 10 determines that the disc

100 cannot be reinitialized and transmiis an error message to the host 3 through the
host I/F 20in operation 1180. However, if the write protection flag is not set to “1” and
the common information of the ACD permits formatting and writing, the system

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

[0084] Meanwhile, when ACD regarding functions that can be recognized by the drive
system has values that do not permit reinitialization and ACD regarding functions that
cannot be recognized by the drive system has values permitting reinifialization, the
values of the ACD regarding the recognizable functions may be changed into values
permitting reinitialization in response 1o 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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[0086] In operation 1160, the systemcontroller 10 controls the
witing/reading unit 2 to clear the DVMA included in the lead-in area
on the disc 100 and controls the witing/reading unit 2 and the
servo 50 to record an initial DFL and a DDS including the determ ned
information, i.e., spare area assignnment information and UDA
assignment information, in the DMA. Although it has been descri bed
that initialization information is recorded in the DVA after being
cleared, actually, the initialization information recorded in the
DMA is updated the since the disc 100 is a rewitable type. Al though
not shown i nédfd&% it dbhitiafZafio iSpERhiadn, B sQidMEdr@ief ArREER% dpre@ireain a
predeterm ned portion of the UDA to nanage data recorded in the UDA
shoul d be cl eataatha of 96 8ié¢ 1dono apEmiticiaGize bliKOspatdwebin Sheramosamt rol | er 10
controls the witing/reading unit 2 to clear the ACAin the lead-in
area on the dssgnsb0RAdordemaliguedrsiatalirethedath areg tordegdninga stait tddlessand t he
servo 50 to record the ACD regarding a function that the drive system
can recogni 28d pmendieddragyef the UDAEN opszadion HISBr ea on the di sc 100. [0088]
In operation 1180, the systemcontroller 10 controls the

wri ting/ r eadijgugsLinoperaion a6, hi yswa d6AtrdiBr foQohtidid thexritingiFeagifg G tar ea
remaining in the ACAin the lead-in area on the disc 100 with a

pr edet er m nedlewatheiBMa incideaisn B keadin drdenn thgpdiscatod amd dohBds the  per f or ned
to indicate that there is no nore ACD in the ACA and to enable the
unr ecor ded amatingreading unit @ dnchifie earveeitds rec@0 af OBI8IFJFLEheéa PBF inglwpingsthe
description relates to a nethod of updating ACD bl ock state

i nformati on dERMHEPIERRIINIS SBRTP 8152 é‘fS'QWGFté'ﬁO’WH@‘i 8¢ HPA assgn@efrat i on

regardin re ordabilit ef ectiveness o ck jn the ACA
RNl R il S A P T S U R

t he ACA for I’ser%oorr e'd éA‘SHAa errbglﬁoélgaer%d I g%laﬂy the mitla"i‘za(iIon znfopn?ar{llarged the
ACD bl ocks can |C|en

recorded in the DMA is updated the since the disc 100 is a rewritable type. Although
not shown in FIG 11, file system information recorded in a predetermined portion of the

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

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

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

[0088] In operation 1180, the system controller 10 controls the writing/reading unit 2
and the servo 50 to fill an unrecorded area remaining in the ACAin the lead-in area on
the disc 100 with a predetermined value such as 00h or FFh.  Operation 1180 is
performed 1o indicate that there is no more ACD in the ACA and to enable the

unrecorded area to be used afterwards.
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information may indicate that ACD can be recorded in an ACD bl ock,
that an ACD block is defective or stores invalid ACID, that an ACD
bl ock stores valid ACD, and that an ACD bl ock stores valid ACD but
has a defect occurred during reproduction. An ACID bl ock physically
recorded in the ACA has an ACD_ID, fromwhich a drive system can
recogni ze what function the ACD bl ock is about. Wen a disc is | oaded
into a drive system the drive systemdetects a position of a valid
ACD bl ock based on ACD block state information included in a DDS
recorded in a DVA on the disc and reproduces the valid ACD bl ock.
[0090] If thgoa¥oPri i9pking Hadchption fdRfidkRs b RRbAGH padihg Bct hiddk e ACD

bl ock has valid ACIDis included in the DDS before reinitialization,
t he ACD bl ocknfbrafidnrt@ring¥eihi@dlizatide of 4 @écWieh atbieZ@drimatibn r&jarig ACD
recorded in the ACD block is not necessary, the ACD block state

i nf or mat i on ne®dbititp otxpfecti@ngss df arcAGDNdockdrt the AGAT ntahageACWHENGEke has no
valid ACD and can be used for recording ACD. If the ACD bl ock state
i nf or mat i on iinfermatiedf pachiohACD DB&s ingudeddd aABA foh gecording AT rérosistichas
valid ACD is not changed during the reinitialization, a drive system
Wil 1 epr oduGDRSRNATER IR, e RSPt Fap R ST MBedaec-s Siic

i nformation. ,Accordi ngl it ecessary,to updat uch Al | ock
State | nfor AMCTOIPNFRT dealsitat el SR Pt AtiCH ookl o S0 Do
information i.ncluded in the . l.ock ks not. vali. V. re after
the rerni 1 alt St B PR ACD Brecobulbotdiad alh sl Hekoror

changed, a drALdtﬁméc\(gtfo%g\/HB C%ﬁphatsra%\ﬂi(l%kt%c%dﬁlﬁllnh R 6. %élAtCPon o

i nformati on obtalned fromthe ACD bl o Accor gly, In ad

changi ng t he pitkchhyaitanG kecoiiad i teHoN B EA AED 11D GloHdekniairild g stiRSan t he
whol e ACD block In the ACA or only an ACD ID of the ACD bl ock needs

to be overw irédogfzeNiHabiuActivine ACD®logk is abd0h Wreh a disEfsbadédin phy@iveal | y
erase. Wien the ACD ID has a value of "00" or "FF", current ACD
system, the drive system detects a position of a valid ACD block based on ACD block
state information included in a DDS recorded in a DMA on the disc and reproduces the

valid ACD block,

[0080] If the ACD block state information indicating that an ACD block has valid ACD is
included in the DDS before reinitialization, the ACD block is fine. After the
reinitialization, since ACD recorded in the ACD block is not necessary, the ACD block
state information needs to be changed to indicate that the ACD block has no valid ACD
and can be used for recording ACD. If the ACD block state information included in the
DDS to indicate that the ACD block has valid ACD is not changed during the
reinitialization, a drive system will reproduce the ACD block based on the ACD block
state information. Accordingly, it is necessary to update such ACD hlock state
information when a disc is reinitialized. In addition, since information included in the
ACD block is not valid any more after the reinitialization, if the ACD block state

information is not changed, a drive system may have trouble due to incorrect
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of the ACD block is not valid and the ACD bl ock can be used for
recording other ACD. Since "00h" or "FFh" is recorded in the ACD

bl ock when the ACD block is cleared, the ACD ID of the ACD bl ock
beconmes the value "00" or "FF'. [0091] Briefly, during
reinitialization, a valid ACD block in the ACA on the disc is
overwitten with a value such as "OCh" or "FFh", and correspondi ng
ACD bl ock state information included in a DDS on the disc is changed
to indicate that the ACD bl ock does not have valid ACD and can be
used for recording other ACD. [0092] FIG 12 illustrates another

exampl e of a lrg&hﬁﬁdn%gtaﬁéém ME ﬁCbeloElbeA%lrﬁlly it Jz&htloﬁ RPeMEndiry the G 3.

Referring to is an area In di sc ‘managenent

i nformati on Ipszormragtd@dﬂorﬁa@rnem@e@ﬁn HeDY, mé%a&hcmoa&atheldb%r start
and end addresses information 412, and ACD state information 413 are
recorded in tohigan BOS 1B d0the AQR bIAEDestistd be brehaittamivittoavallib3e.g.modhudes
state information regarding recordability or defectiveness of each
of ACD bl ocksFimhtophysidallyxCiBei sWherde e [P hassawvalud@A 00 Re fiér.cbmapt AGD FI G
12, ACD block state information is two bits in length. [0093] FIG 13
i |1 ustrates ekihppri Slogtis petralig|agd the SCRMCK W@Nﬁqqf@rﬁe@mgm ¢H an
ACD state infornmation. such as the bl ock state formati on shown in

FIG 12. Refe ricﬁd)OF @ NG fesordeg i theACDock Whep A %P'Bﬂ‘ks teerekBPessed

with 2 bits, ,i 00" 1" 1 ~A11) . indicating one anong
four states. Alg’Dt—PQfgﬁ CDr?H)Clé%?ng'e‘etlﬁ%%’aI%e 0%\&)':& ock is available for

recording ACID. Bits "01" indicates that the ACD block is defective.
More speci fi ¢@81hEBriefigduryy f%”'m@"oﬂ AdTE ACE blaslain thefCANDNasissdk | s
detected as defective whil is recorded in an ACA or that the

ACD bl ock. hadVaiien iih g SBF*ﬂ & "0y or TR FeREesPAANIN B BRESIHP ock
h lid ACLD b d duced
(rom the. AGAMerBrieg 8T RBER e Toats TR AR e RPN Ao

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

[0092] FIG 12 illustrates ancther example of a detailed structure of the DMA #1 115
shown in FIG 3. Referring to FIG 12, a DDS 410 is an area in which disc
management information is recorded. Spare area size information 411, UDA start and
end addresses information 412, and ACD sfate information 413 are recorded in the
DDS 410. The ACD state information 413 includes state information regarding
recordability or defectiveness of each of ACGD blocks in which ACD is recorded in an

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

[0093] FIG 13 illustrates examples of ACD block state information included in an ACD
state information, such as the block state information shown in FIG 12. Referring to
FIG. 13, a state of each ACD block is expressed with 2 bits, 1.e., “00”, “01", “10”, or "11"
indicating one among four states. Bits “00” indicates that an ACD block is available for

recording ACD. Bits “01" indicates that the ACD block is defective. More specifically,
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[0094] FIGs. 14Athrough 15B are diagranms for explaining an update of
ACD state information when a disc is reinitialized according to the
present invention. FIGs. 14A and 14B illustrate exanples of ACD

bl ocks and ACD state information, respectively, before the
reinitialization. FIGs. 15A and 15B illustrate exanples of the ACD
bl ocks and the ACID state information, respectively, after the
reinitialization. [0095] Referring to FIG 14A, before the
reinitialization, an ACA includes five ACD blocks: an ACD bIock #1
havi ng valid ACI D, an ACD bl ock #2 havi ng defective ACD, an

bl ock #3 h?V'bﬂQ"OY%dlﬁtMt@leF@bU%&Plsme%&]éd B¢ dek@ﬂde%ul@ﬂ’@@ls%cog@&ﬂ or
one of "00 and "FF' as a value of an ACID I D, and an ACD bl ock #5

having val i d 2AGRARREatIRVAGTEblodk hEEHRME ACOC Wit ed iH4l6distdndt @R AeB ek ON
(hereinafter, referred to as a defect-while- reproduction). The

ACD_| D havi nghas futid wab bet is @ ctedras défEctive Widie agDesrepbalceddrdrhpagbadat a
has been recorded in an ACI D bl ock, ACD can be recorded in the ACD
bl ock aft er wdiitel81” isdicatagthat e Afd khock hag vaid AT bl ock i s not valid.
[0096] FIG 14B illustrates state information regarding the ACD

bl ocks #1 t higuaaiFiBs. 19RWEL Fh MsedSdiadAs oRBlpRifg2d ubduddrhbp3@R Dits

"11" are recorded as ACD block #1 state information to indicate that
t he ACD bl ochnfdthaivasvhegnh tige deditialiet 2ccolding tethe prek@t Pivahasch. asiGACAAbI ock
#2 state information to indicate that the ACD block #2 is defective.
Bits "11" ar end Bildeae asmanmhED oA Modks asd AGDestate htwrmaibn, oespeaiveindi cat e
that the ACD block #3 has valid ACD. Bits "00" are recorded as ACD
bl ock #4 st atrefo®3hg whializalionon 69 1pAaICiRBAIustrpda exphiple@the ok | s
avai l abl e for recordi ng ACI D because the ACD bl ock #4 has no data
recor ded the@@?WeépDﬁﬁ‘ge'FfHWP?’Hreﬂ%%CﬁYe'YB‘?fPEM reipitialigalion. r ecor ded as ACD
bl ock #5 state information to indicate that the ACD bl ock #5 has
valid ACD apab9s] rsérengste Wid | 4% befpredidureititidimation, an ACA includes five ACD

blocks: an ACGD block #1 having valid ACD, an ACD block #2 having defective ACD; an
ACD block #3 having valid ACD, an ACD block #4 having none of data or one of “00”
and “FF” as a value of an ACD_ID, and an ACD block #5 having valid ACD and having
a defect oceurred during reproduction (hereinafter, referred to as a defect-while-
reproduction). The ACD_ID having the value "00" or "FF" indicates that although data
has been recorded in an ACD block, ACD can be recorded in the ACD block afterwards

since the data in the ACD block is not valid.

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

ACD block #3 has valid ACD. Bits “00” are recorded as ACD block #4 state
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[ 0097] The ACD bl ocks and the '‘ACD state information shown in FIGs.
14A and 14B are changed by reinitialization of a disc, as shown in
FI Gs. 15A and 15B. [0098] Referring to FIG 1 5A after the
reinitialization, only the ACD bl ock #2 that was defective renains
in the state before the reinitialization, but other ACD bl ocks, i.e.,
valid ACD bl ocks, ACD bl ocks having "00" or "FF' as a value of the
ACD I D, and ACD bl ock having a defect-while-reproduction, cone to
have "00" or FF'" as a value of their ACD ID so that the ACD bl ocks
can be used after the reinitialization. An unrecorded bl ock having

no data bef Orlrﬁorﬁllaﬁmrt@in&bété ﬁ‘l!‘:\f tREACIHPodkGAT 1518 fdriechbRingXeD badhey the
reinitialization. [0099] 15B illustrates state information

regar di ng t heneeD tb&dac#kaag%ib dabil rostaed Terdih 6 Was ihvhiiffbdR. 18 “1Refrerring to
FIG 15B, the bits of the ACD block #1 state information, the ACD

bl ock #3 st atrecordefl as A£G block #5atatk ibfhenafiCDo bidioatk thadths AQD Block #5fhas vaitii on
are changed into "00" to indicate that the ACD bl ocks #1, 3, and 4
are avai | ablA¢Drand adefecirvdilercpptotecti®CD because the ACD bl ocks #1, 3,
and 4 have no data recorded therein or have invalid data. The bits

“01" i ndi cat igu@7t TRtAdD o EAdRhedD e informalith Sidwin\reFIGE BA Bnisipt he ACD
bl ock #2 state information. The bits of the ACD block #5 state

i nformati on arechalged@ecinitalization(d 3 dist, a6 ehdwhén ACE 1Bhaekisk. 5 has a
def ect -whi |l e- reproduction. When an ACD bl ock has a

def ect - whi | e8] BdLGLd tQ'ﬂle‘iﬁ)ﬁé@éF@]e% éﬂ%auo#‘%r'trg;\%sol&k P iEvas 00N

or "FFh" |nd| catlng that I's aval e for 4 recordi ng

and state i nfoelpRb rdhink@ORE Sthid BetbRenANGR1IREARK, dubotht REBBREKS, V. WBIdI t S
"01" indicating a detective block. In this situation, when an ACD ID

of an ACD bl o@p HiGks, AOD @RSksIHadid “0M dr FFR Bea sdiit ot the ALCOT IDRdrdNTDrisggrr di ng
t he ACD bl ock, the ACD block is not avail able because of
def ect i venes$agigrdeidchwhigtreireductivhosomette inave 09" ardirs agkevadd optheior t o
ACD_ID so that the ACD blocks can be used after the reinitialization. An unrecorded
block having no data before the reinitialization remains as it is even after the

reinitialization.

[0099] FIG 15B illustrates state information regarding the ACD blocks #1 through 5
shown in FIG 15A. Referring to FIG 15B, the bits of the ACD block #1 state
information, the ACD block #3 state information, and the ACD block #4 state
information are changed into “00" to indicate that the ACD blocks #1, 3, and 4 are
available for recording the ACD because the ACD blocks #1, 3, and 4 have no data
recorded therein or have invalid data. The bits “01” indicating that the ACD block #2 is
defective remain as the ACD block #2 state information. The bits of the ACD block #5
state information are changed into "01" since the ACD block # 5 has a defect-while-
reproducticn.  When an ACD block has a defect-while-reproduction, the ACD blocks

ACD_ID has a value “00h” or "FFh” indicating that the ACD block is available for
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the ACD ID. However, when the state information cannot be extracted
due to an error while state information is reproduced, the ACD bl ock
havi ng "OOh" or "FFh" as its AMD is available. [0100] In the
above-descri bed arrangenent, a state denoted by an AM D of ACD
contained in an ACD bl ock within the ACA on a disc may be
inconsistent wwth a state denoted by correspondi ng ACD bl ock state
information recorded in the DDS on the disc. In this case, a drive
systemis designed to primarily rely on the ACD bl ock state
information recorded in the DDS. This will be described in detail

bel ow. [0101]reddrdig@h€ stk ifdmAfdR &a AT o dk M0 Mtekis @S pondi ng
ACD bl ock state information recorded in the DDS and the ACD bl ock's
AM D r ecor dedndidatingsdeficfve blobk.  IrtRis Gittateh, iydped ACD_IDF aff ABD biodk il e
inconsistent with each other, a drive systemprimarily relies on the
ACD bl ock st atcengisiénbwitieihe siale indmoatide degarding tre ADDDlockileAGIabieckissmohot  be
reproduced fromthe DDS within the DVA due to, for exanple, a defect
occurring i n avéilable prgauserdh defefrtivanesssinee thesthta infprviaiengs ¢eabsiderpd griopfo
information contained in the ACD bl ock, based on the ACD ID recorded

in the ACA ISRt depies whet feshteinamalns caygble gtractaddugiamieren may

2 val i 4 AcD 101 S FRsGRh <tk h B DRk Pl FRETED ook

is recorded S e DDS. Thereafter, if a defect occurs when
an updat ed A%Dr@aﬂap?&eén? to the ACD block Ain response to a
request to update the ACD bl ock A the drive system records the

st at e i nf or ma?108hintegke e degcribpdaTROormANG @letal degotpthy G0 AR ect i ve

bl ock. 35 However, th date ACD has not been witten to the ACD
bl ock A due 8" &} ’g%#gb%ﬂ"ﬁhﬁéheﬁ@qn G ge NSUESERAESRte

bl ockAstill has .the valid . result.. the I t.he valid
A onmi ns ATe el REB e Ar(biocf sk BT thhaydR pre g e sk o E S

In this case, a drive system is designed to primarily rely on the ACD block state

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

[0101] A state of an ACD black can be known from corresponding ACD block state
information recorded in the DDS and the ACD block’s ACD_ID recorded in the ACA.  If
these two types of information are inconsistent with each other, a drive system primarily
relies on the ACD block state information recorded in the DDS. When data cannot be
reproduced from the DDS within the DMA due to, for example, a defect occurring in the
DMA, the drive system determines validity of information contained in the ACD block,
based on the ACD_ID recorded in the ACA. Inconsistencies between the two types of
information may occour due to a defect occurring during recording. For example, when
a valid ACD is recorded in an ACD block A, a state of the ACD block A is recorded as
“11"in the DDS. Thereafter, if a defect occurs when an updated ACD is written to the
ACD block Ain response to a request to update the AGD block A, the drive system

records the state information regarding the ACD block A as indicating a defective block.
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ACD bl ock state information nust be primarily referred to in order to
prevent an erroneous operation of a system [0102] However, when the
ACD bl ock state information in the DDS cones to be wunreliable due to
a failure in error correction occurring while data is reproduced from
the DDS, it is preferable, but not required, that the validity of a
correspondi ng ACD bl ock be determ ned based on an AM D of ACD
contained in the ACD block within the ACA. [0103] FIG 16 is a
flowchart of a reinitialization nethod according to anot her

enbodi nent of the present invention. Referring to FIG 11, in

operation 16%Qwedcdenedingic AGOHad ibBbech ARHAHRE the UBBBI0LISA liRAH 8 dbfaé0 a
drive system Then, the systemcontroller 10 included in the drive

syst em r ecogruargshd b rdintf aided ACH blagkdh dtinha@tatzidACHTr @s afdshi, frg
operations that the drive systemhas to performw th respect to a
functi on thatACDh® of e saleCDorphaind ih dre ADD diochisittamitie ACAUNc thisase, that t he
systemcontroll er 10 does not know (i.e., the ACD recorded on the
di sc 100). N&¥D, bldcksiateéfemption MUsTE, primpdy ripgyedinin ardeide ripyeatan10
receives a reinitialization conmand fromthe host 3 through the host
|/ F 20. [ O16GAPNerYs PSEHAIB5YSI1¥BO, the systemcontroller 10 controls
the witing/reading unit 2 to read information recorded in the DVA
and t he ACA, [woRlchovwers, whaa theced blork ataledrdatmitionar ea DD corhes tdbsc 100,
and brings the information. By way of exanple, the information
recorded in wuhelisbiemuetea fhilurean rrdricerrgsiien ascuriingrwhil¢ datg is sapcbduigrd from
information recorded in the 36 ACA ma%/ be information regardi ng
recor dabi | i t 1P Bisperfeane: brinot igagies thag the Nalidert @ cPrfesPigineHRD

i nformation ACD, 0_1%@] I n operation 1640, the m control |l er
10 det or m neDORHESEMEHEH ST ARG o P O AL 4o PR FE BRROGNA e ACA
permts rei nlﬂ;telA%N.zatl on. For exanple, if the wite

[0103] FIG 16 is 3 flowchart of a reinitialization method according to another

embodiment of the present invention. Referring to FIG. 11, in operation 1610, the disc

100 that has been used is loaded into a drive system. Then, the system controller 10
included in the drive system recognizes DMA information and information prescribing
operations that the drive system has to perform with respect to a function that the

system controller 10 knows and a function that the system controller 10 does not know

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

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

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

recorded in the DMA may be a write protection flag, and the information recorded in the
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protection flag read fromthe DVA has a value "1", witing to the
disc 100 is prohibited, and thus reinitialization cannot be
performed. The comon information of the ACD recorded in the ACA
includes formatability information and recordability/reproducibility
information regardi ng sub-areas 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 100, reinitialization cannot be performed. Accordingly,
the systemcontroller 10 determ nes whether the disc 100 is witable
based on theAbﬂfrr%?B@Inl‘o@ﬂahbﬁ?ééax%fn?F@cbr’ﬂ@oﬁ%f:ﬁﬂﬂéﬁa&lhﬁwﬁ%swﬁ@&&ﬁiﬁ I'f the
wite protection flag is set to if the common infornmation of
the ACD doesomabn ipiemistibn dfecoatti ng or witing, the systemcontroller
10 determnes that the disc 100 cannot be reinitialized and

transmts a”gﬁbé}ﬁé \Ag@é‘t%ﬁ‘%’dfo ERG Qo 1%%%%%&g§{%8theﬂﬁ’énhfo rﬁa'for?o ' :

operation 16 Re Wi te protecti I'S not

"1" and ther&em%émpér{mﬁém;sﬁrm&shammue@rrﬁbﬂ@%&éﬁf&ﬁéw{ng and
witing, the system controller 10 determnes to reinitialize the

di sc 100 and pstedtidnSlag Bl irbrn el MAYghs avaILSIHS GuridddCo theld@d 00blis pominat) | e,
when ACD regarding functions that can be recogni zed by the drive
syst em has vahdibss reiniitlizeton satnopterpgettrmeei Thé cabmhandtforontiandthAGDD
regardi ng functions that cannot be recognized by the drive system
has val ues pescaided intigp ACA imiludieadoimedebilityinfortmiiion and regerdabiity/repredusioily
regarding the recogni zable functions nag be changed into val ues
permtting réfif%mi"flc’alfqgiré‘t"%\*rb i”ﬁasrﬁgﬁd‘h‘% G olf ﬂﬂ?@’@é@?"'%'”?’é‘&@@%ﬁ"df or
reinitialization sjnce s of the

Fecogni zabl o "EdeTRBIG AT I HaEder R RERTATa ﬁ&b B BBeer i ned

FO St arj[ rei m¢ éz'anza {hgguboa];r r;[\sh fh%'dlssgél}oo%amt{apzapon]canno epe 'o;[n"lnegl I zation
I S permtted stemcon a

data area of E&f‘u r%'lystﬁe HARn é&nfﬁcﬁ%&ﬁrorﬂe{%ﬁmﬁes%\lhé{ﬂeﬂﬁe &i ?beloﬁ Wrﬁ‘abﬁer ea and

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

[0106] If the write protection flag is set to “1” or if the common information of the ACD
does not permit formatting or writing, the system controller 10 determines that the disc
100 cannot be reinitialized and transmits an error message to the host 3 through the
host I/F 20 in operation 1680. However, if the write protection flag is not setto “1” and
the commion information of the ACD permits formatting and writing, the system

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

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

permitting reinitialization in response to the user’s request for reinitialization since the
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recording user data in the data area to determ ne a start address and
an end address of the UDA in operation 1650. In operation 1660, the
systemcontroller 10 controls the witing/reading unit 2 to clear
the ACA included in the lead-in area on the disc 100 and updates ACD
state information. In detail, when clearing the ACA, the system
controller 10 maintains ACD bl ock state information only when a
corresponding ACD block is defective and fills the other ACD bl ocks
within the ACAwith "OCh" or "FFh" or changes an ACD I D of each of
the other ACD blocks into "OOh" or "FFh" in order to indicate that

t he ot her ACDvRL&C heNOD radtddingthd ReoghRaidithdiibridtan bé‘ﬁ:d%ﬁéata@m&ﬁ)ﬁt roller
10 updates the ACD state information, as described with reference to

FI Gs. 14A t hmewygh det&rﬁ&ed&wstasreffellnmsltzamhantgeﬁtscstoat es of the ACD bl ocks.
[0109] In operation 1670, the system controller 10 controls the

wri ting/ r eadi{dal%!}f;‘lﬂ}cﬁnltlghzgf?on 1& rﬂi&ec}, lfh%s% Jﬁ?r!)l%pﬁ'pasgﬁ :Ps%alleea |ﬂ| [ area

on the disc controls rea Ing u the

servo 50 to rd@@%aotmewa@wal%da&nﬁdyatsnzalof@ﬂpa@e@e&aﬂn@@&.gdsﬂfJMfa@ t he
determned information (i.e., spare area assignnent informtion and

UDA assi gnrremécordlmw%mﬂthe dangreh eleteRAlind £otar\edaret aictani Al @ddi®ET ON.
Al though it has been described that initialization information is

recorded i n tohibe DMAiredpetiorbsbng In qleedibre th60 alod syatkinypntiohe 10 controls the
initialization information recorded in the DVA is updated the since

t he di sc 100 witinggeadingrunit & bl ciear thp ACA Mcludesiin e fead-insiea/on thadif|1C0 a8l fil e
system information recorded in a predeterm ned portion of the UDA to
nmanage data MEEWISAER Stﬁt?]'”fOﬁEa"EJDA'%‘FﬂWI whepslegingdieaitA. B8 system

Her ei nafter, |vided

into recogni® E'HTS’F% @aﬂ”&m A&RP@E@%‘?@%’F@Bﬁgﬁ" g?%‘c?r‘“ﬂf'ﬁ?ﬁ" & her a

?;L\égnfﬁzt :m Ioc#?.g{e&ﬁe 'z[anrbeﬂliéa\ggot%erA%D blc\nl\éﬁs Vﬂnmenrthé R@A %¥h| }5&1 %y‘éﬁﬁ’@r can

changes an ACD_ID of each of the other ACD blocks into “00h" or “FFh” in order to
indicate that the other ACD blocks are available. In addition, the system controller 10
updates the AGD state information, as described with reference to FIGs. 14A through

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

[0109] In operation 1670, the system controller 10 controls the writing/reading unit 2 to
clear the DMA included in the lead-in area on the disc 100 and contrals the
wriiting/reading unit 2 and the servo 50 to record in the DMA an initial DFL and a2 DDS
including the determined information (i.e., spare area assignment information and
UDA assignment information), and the updated ACD state information.  Although it
has been described that initialization information is recorded in the DMA after being
cleared, actually, the initialization information recorded in the DMA is updated the since
the disc 100 is a rewritable type. Although not shown in FIG 186, file system
information recorded in a predetermined portion of the UDA to manage data recorded

in the UDA should be cleared.
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corresponding to the ACD). The recogni zabl e ACD includes the default
ACD which all drive systens supporting ACD nust support. Such a
default ACD may 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 infornmation storage
medi um when the information storage nmediumis initialized or
reinitialized. [0111] FIG 17 illustrates a structure of the default

ACD accor di nqo10] AdteifsRe &lde@iit AdTewill B 86ied.] MWERED Ay p&aTiGddintbY T O
FIG 17, defaul tACD 1700 is recorded in a portion of an ACA. The

default ACD ledanitsbi ATDRE anletogpitanEerdDy/acaerding faevhsthamka @ive sistenr € as
nornmal ACD. The default ACD 1700 includes comon infornation 1710 and
speci fic i nfsoppeds he ACD 20 whpiDaridy driter syl daDretddrizeiaduricinl uded in the
conmpn information 1710 and is recorded as "DEFAULT" to indicate the
defaul t ACD. car¢sepndinafioinerdEPhn Tig reeognizabie AR inglidep thy defalf AfyDhshti¢hal
1712, DVA recordab|I|ty/reprodUC|b|I|tX information 1713, spare area
recor dabi | i t WiYeHFeReImBPTIGALH REDEYRRE] oﬁ”‘iwalq?fa“ﬁﬁGDUBAbe recorded in

Lo permit fr ot Aauae cleaiodauoBUteRBY obro F e b ebfhrll ~ |
| nfor L on 4e10uh e FHRThaRY: S Le\ae@ngep%c 4 ééﬁﬁggwggg@@kmr mati on

for the ACD havi rm ne unc

speci fic inf %d?’&fubt%ﬂ p?o?e%@orﬂ%/e Jé?auﬁﬁé@%ﬂ%sqrﬂﬁdh{bﬂoﬁ Mol &84 lOn Or

reinitialization accordi ng to a user's or a drive system s i ntention.

The speci fi ¢ aciddf ME MRrin@idn LibAHde edilMIAEhE BidkhgioA Elag MEMIMRL i on,
whereas the specific information for an ACD having a specific

function is ab@ttedioheinpukdet er mi ned function such as wite

[0111] FIG 17 illustrates a structure of the default ACD according to an aspect of the
present invention. Referring to FIG 17, default ACD 1700 is recorded in a portion of
an ACA. The default ACD 1700 has a default property and the same struciure as
normal ACD. The default ACD 1700 includes common information 1710 and specific

information 1720,

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

the ACD having the predetermined function.
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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 provi ded
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 is initialized by what drive system can be easily known.

However, other types of information may be included in the specific
information 1720 according to a user or a drive system s intention.
[0114] FIG 18 is a flowchart of an initialization nethod for a

rewritabl e rqeABATIRGped Rt GHRAMAPEEhAbetreortidd 8IHRG tHitBRALionk t he
present invention. Referring to FIG 18, in operation 1810, an enpty

di sc i s | oadeghitidtzionadbidwg sy ke aldivapaeat inmmtid820he dpbefic dri ve
systemreceives an initialization conmand froma host according to a
user's requdasermaioni 1ARq is sdgaeimg theelisilirdgmation, vieerathe epecili@ Bymathefodr | ve
systemrecords the default ACD in the ACA on the disc in response to
the initial i 2a/\Corhademmenseific fipadort is geauiiing gredejé¢rmingé fugeiba sl ap@Memay be
automatically performed by a systemcontroller included in the drive
system or na;Pr%@"WF?ﬂ'%ﬂ'OBVO%é%r dlMegredir BYara#tion A7 20HBaY inciidpp OVI ded

b h h h

Aot vel v BGhg 6 %ol Atlas ThEG a0 ETHRRR ! Port o S s R AT o
but 1 il / t
"ncl uded 1 n disisasrditReuian pe BEAELARM ek R R IEBhe bad o 7 o' o
(0) Lo iindi caie, el il fiRCoppin RELHAE 26 gquda%f%h@beyoo%ﬁe%' fic 40

information inclu Int def aul e set to proper val ues

according toig d|éé:fiﬁhltlaﬂuzéHbvahﬁfdrV@sy%ﬁé&tc@ﬁTbéedsN I@B%h. O Piowbed biibr thiks
operation 1840, a spare area is assigned in a data area on the disc

to replace afidkefetibh mey thd iodided nrthagpediafigoinatmnagemeoding toa Bpedrat | on
1850, a start

drive system’s intention.

[0114] FIG 18 is a flowchart of an initialization method for a rewritable recording
medium according to an embodiment of the present invention. Referring to FIG. 18, in
operation 1810, an empty disc is loaded into a drive system. In operation 1820, the
drive system receives an initialization command from a host according to a user’s
request to initialize the disc. In operation 1830, the drive system records the default
ACD in the ACA on the disc in response to the initialization command. The recording
of the default ACD may be automatically performed by a system controller included in
the drive system or may be performed by recording information that is provided by the
host to set the default ACD in response to a write command. Alternatively, the two
methods may be combined. Itis 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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address and an end address of a UDA are determned in the data area.
In operation 1860, an initial DFL and a DDS including spare area
assi gnnment information, UDA size information, and ACD state
information after the default ACD is recorded are recorded in a DVA
on the disc. Since only the default ACD is recorded in the ACA the
ACD state information may include ACD bl ock state information

i ndi cating that an ACD bl ock corresponding to the default ACD has
valid ACD and ACD bl ock state information indicating that the other
ACD bl ocks within the ACA are available. [0116] In operation 1870,
initial fileigombRMidcRbe iFteldeRulf Q5D MR pRBkaliés Reordih@e@r ded in
the UDA is recorded in the UDA in response to a wite command from

the host. Opegrabt oarivd8ydenim@iyitel@nper f orned in any of the previous
operations. [0117] FIG 19 is a flowhart of a reinitialization

method for a rgd 135 |h58el?£t%nﬁ§@é§ gﬂa@areﬁgés@@ﬁ%%ﬁﬂ'a% oh thefle gTDOdI ment

of the present 1'nvention operation 1910,

the disc 100 dhat 2 BEEciOSOHBKUBAT defecﬂr&ﬁﬂgé#nénntmcae«afdnwgsmé%taﬁm I'n
operation 192 the system controller included in the drive system

receives a hedrddstondki & ddos<£ BAGrd defimh&ein fieShtadrdahr dpdiatihe host
I/F 20. In operation 1930, the systemcontroller 10 controls the

wri ti ng/ r eadilgap, aminitial DFL and 2R0S innfidingepk icararasggmestinfoimatien, DMAsiaend an
ACA, which are included in a lead-in area of the disc 100, and brings
t he i nf or mat indmmation, and &CRtstatainfodzagon atfuaeths%ww@@dw@qud@re regprgeldet her
the information read fromthe DVA and the ACA p

reinitializafl %lHMAﬁflthFG‘f‘%]s"'P? only the defaratAGDHS Wé‘ﬂdQ%&fheﬁﬁé Pehe? mat i on
does not pernit reinjitial |z

em. controller tr ts an
error nessagéta{ednf?rwe"mﬂv'@ e RBaghot ia¥ FbGtaieT ROt wa@a&ﬁ”k >
1980. However, if it ter dth mts
reini ti ol zaetorthe ek AeBFEs I R G AT ARG PR BN

assi gns a SPafRaf et hb ofe IR FHIRKE Rt ind R@A are available.

[0116] In operaticn 1870, initial file system information for managing data to be
recorded in the UDA is recorded in the UDA in response to a write command from the

host. Operation 1870 may be performed in any of the previous gperations.

[0117] FIG 19 is a flowchart of a reinitialization method for a rewritable recording
medium according to an embodiment of the present invention. Referring to FIG 11, in
operation 1910, the disc 100 that has been used is loaded into a drive system. In
operation 1920, the system controller 10 included in the drive system receives a
reinitialization cormmand from the host 3 through the host I/F 20.  In operation 1930,
the system controller 10 controls the writing/reading unit 2 to read information recorded
in a DMA and an ACA, which are included in a lead-in area of the disc 100, and brings
the information. In operation 1944, the system controller 10 whether the information

read from the DMA and the ACA permits reinitialization.
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disc 100 to determine a size of the spare area and assigns a UDA for
recording user data in the data area to determne a start address
and an end address of the UDA. [0119] In operation 1960, the system
controller 10 controls the witing/reading unit 2 to clear the ACA
included in the |lead-in area on the disc 100 and records default ACD
or overwites default ACD recorded during initialization with new
default ACD. Here, the systemcontroller 10 may or nmay not clear al
ACD bl ocks in the ACA before recording the default ACD. Since the
default ACD is recorded during initialization and values included in

t he defaul t /fﬁ?aﬁ'f@15%@1%"@.%&&@&\9@fﬁcﬁﬂnxt[oﬁ%&rrfél et Rinfallgdh, the éy@feﬁmnt' on
while the disc 100 is used, the default ACD recorded before t he

reinitializachftlidraynddats aO¥ s Webdabi@ @ thd Kot AtaloUgHSth IR ICA0 inbsratios et
according to a user's intention to reinitialize the disc 100. It is
pref erabl e, bago. ndbweveqiiitisedterrihatthattie iMferoetaabintits tejritaézatiodinci bi l ity
information included in comon information in the default ACD are set
to zero (0) toperaiandPehithe sydem cankielled] GassiQEF(R $pare area in a data area on the

recordabl e/reproducible. In addition, specific information included
in the def auldtscA@ﬁiOIﬁ’ﬁ‘?mB’éeas%?@"Nﬁeﬁﬁ?%‘béﬁea o ageignsaddt e ’ﬁ@?rf{'@ She
user's or a dr|v stenm s intention. r at t he
syst em cont r SFR&}H iég/tﬁﬁrﬁf‘ [oslelepiRRA HipT o f?’%f%‘ﬁ‘ieﬁlﬁa it Ogtﬂ? HEchI ear

the DMVA in the |lead-in area and controls the witing/reading unit 2
and the ser vdo118DInfoperat@odBeD, tia syatant ¢aatrolBDFL0 niblsthOBBn)/reabinglimig tspar e
area assignnment information, UDA size information, and updated ACD
state i nf or m&leROhRe ARA pwediihe lead-p@eA T therflisg 3 %{tdlr%ﬁ?fd§99f6”'”fcl"fé°rsyst em
controller 10 reinitializes fil ﬁpg@tem i nformati whi ch has been

recorded in CHEVIBRIGHIALPIPcerdy iR IAR it oY g?faq%q:gg, HE{ 44t a

ErAR L L e R e e

medi um 200 aq['r?eOJe?Qul?ﬂGD. Since the default ACD is recarded during initialization and values
included in the default ACD are set appropriately according to a user’s intention while
the disc 100 is used, the default ACD recorded before the reinitialization may be
overwritten with values appropriately set according to a user’s intention to reinitialize
the disc 100. It is preferable, but not required, that all recordability/reproducibility
information included in common information in the default ACD are set to zero (0) to
indicate that the disc 100 is recordable/reproducible.  In addition, specific information

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

drive system’s intention.

[0120] In operation 1970, the system controller 10 controls the writing/reading unit 2 1o
clear the DMA in the lead-in area and controls the writing/reading unit 2 and the servo
50 to record an initial DFL and a DDS including spare area assignment information,

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

42



to an enbodi nent of the present invention. Referring to FIG 20, the
wite-once recording nmedium 200 includes a |lead-in area 210, a data
area 220, and a |l ead-out area 230. The lead-in area 210 includes a
pre-recorded area 211, a test area 212, an ACA 213, a DVA #1 215, a
DVA #2 214, and a tenporary DVA (TDMA) 216. The data area 220
includes a spare area #0 221, a UDA 222, a spare area #1 223. The

| ead-out area 230 includes a DVA #3 231 and a DVA #4 232. [0123] The
write-once recording medi um 200 has substantially the same structure
as the disc 100 shown in FIG 3, with the exception that the

write-once r T%D'a?e rARA 159D, th@@ﬁté‘n%ohiﬂ&l&rioﬂ&h wehess i GsidPMRb rddfon, A
t enporary DD S), a tenporary DFL , and reéecording

managenent dauhah 65N AdcBrdEEin @ed XA th mrinbﬁzeTmatﬂﬂ: Gor mabAtirigigta
initialization, as shown in FIG 20, the TDMA 216 includes an initial
TDDS 217 comdcardad mghesiiw, én raspeaseas s wgieremmandffoor thabasbh, UDA si ze
information, and ACD state information; an initial TDFL 218

containing i fi!ﬁzbﬁ#lada%fn%@ﬁat&ﬁa%g&%ma \!vrﬂé B &R doRiitg nf2BHm cbBbdcbAilngR
219 containing initial recording managenent i1 nformation. [0124 IG

21 is a fl owehal dmmkindhk df the pledért mAdrtiON  PBfeiag ol FIE 28, tHUWrIt@mQ;@CG
recordi ng nedium according to an enbodi nent of the present

i nvention. Redmerdingngdium 260 Gelddgs allénd-ioares at0, atat?4rk8 220a andanipddyouand
wite-once disc is |loaded into a drive system |In operation 2120,
the drive systearg3e. ed’eb \ead-inganeal 11D tricladids agiré-srordesraneaii 1 ,farteﬁ‘raiaa Ro% an
according to a user's request to initialize the disc. %0125] I n
operati on 213¢A 2R A #/1e21§y%@"é’?ﬁ'*¥ etdorng terRrOT#E PHIANK TDW@@ Thée ACA
on the disc in resg&nse to the initialization conmand. The recordlng

of the defaullfBAEH?2 S'/"‘:]”‘E?é 22018 F’rﬁ? 4t § UBerfo ATRY® B2 51 §y'st 8t

controller included | Pe performed by

recordi ng i nf G PRt B Pﬁgﬁd? %ﬁ%%?%%%ﬁ%oby%gxh St to set the default

[0123] The write-once recording medium 200 has substantially the same structure as
the disc 100 shown in FIG 3, with the exception that the write-once recording medium
200 further includes the TDMA 216. A temporary DDS (TDDS), a temporary DFL
(TDFL), and recording management data (RMD) are recorded in the TDMA 216.
During initialization, as shown in FIG 20, the TDMA 216 includes an initial TDDS 217
containing spare area assignment information, UDA size information, and ACD state
information; an initial TDFL 218 containing initial defect management information; and

initial RMD 219 containing initial recording management information.

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

according to a user’s request 1o initialize the disc.
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ACD in response to a wite conmand. Alternatively, the two nethods
may be conbined. It is preferable, but not required, that al
recordability/reproducibility information included in conmon
information in the default ACD are set to zero (0) to indicate that
the disc is recordabl e/ reproduci ble. Specific information included in
the default ACD may be set to proper val ues 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 nmanagenent. In operation 2150, a start address and an
end address C{fnz?:, IlPerafdp 2485, feilitedstbh rdcbi@s falidra il R in tH3 ARRARA &l ON
2160, a TDDS i ncl udi ng spare area assignnent information, UDA size

i nformati on, dwath redgobsestb aeenitiaifaddnBamimand. afThetecdrbivg ¢ efeaiatauli ACIDmap
recorded, an initial TDFL, and initial RMD are recorded in a TDVA on
the di sc. Sirneeuomalcalyeridekduy & sy8€M dostrallgdrafudedin ithe drivdsystd@Ar mashe ACD
state information may i nclude ACD bl ock state information indicating
that an ACD Hedgtormedt byorsgnudiet infgrmationtthal isdudvidad! by ihehpshigseiiag delautCD and
ACD bl ock state information indicating that the other ACD bl ocks
within the AGKDIRESERNER [o0YEe conpg 7 jAlteRatyple Mg ive mediedsgnayidgi tial file
system i nformatjon, for nagi ng data to b recorded in the UDA is
boorded i n (HEEOT fis HOSAH B8 Phe b R A BRI R OHEREY host
Operation 217 b f i of t ' jons. 44
[b128] A 23 RlorfeuiEd nBbh /3y Rl dBuPACH b 45005 B ]

rewr i table 1 Geaklling neTREIBREHRNIAGNE. 3BedHERAGHIRA Inshled iR

present invention. Referring to , in operation 2210, the disc

100 that has JRERNASS 8dy bSset RAARPEr Valle®aodink ¥ea T8 @ Mdritdbyst@REr at i on
2220, the systemcontroller 10 included in the drive systemreceives

a reinitialiimaitb@en command fromthe host 3 through the host |I/F 20.
I n operation 2230,

[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 2 UDA are determined in the data area. In operation
2160, a TDDS including spare area assignment information, UDA size information, and
ACD state information after the default ACD is recorded, an initial TDFL, and initial
RMD are recorded in a TDMA on the disc.  Since only the default ACD is recorded in
the ACA, the ACD state information may include ACD block state information indicating
that an ACD block corresponding to the default ACD has valid ACD and AGD block

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

[6127] In operation 2170, initial file system information for managing data to be
recorded in the UDA is recorded in the UDA in response to a write command from the

host. Operation 2170 may be performed in any of the previous operations.
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the systemcontroller 10 controls the witing/reading unit 2 to read
information recorded in a DVA and an ACA, which are included in a

| ead-in area of the disc 100, and brings the information. In
operation 2240, the systemcontroller 10 whether the infornmation
read fromthe DVA and the ACA permts reinitialization. [0129] If it
is determned that the informati on does not permt reinitialization,
the system controller transmts an error nessage to the host 3
through the host I/F 20 in operation 2280. However, if it is
determned that the information permts reinitialization, in
operation 2256h2gf P@; /8 b RWcRENS20bihifdizakioh RSRbLIBSa RWHRRE ReGiRg I N a
data area on the disc 100 to determ ne a size of the spare area and
assi gns a UDAnddaim acesraingliorzg emb&dimentlattiite présehhereftbha Rut@angttoFidezemm ne
a start address and an end address of the UDA. [0130] In operation
2255, the sysipenia®2id,dieldsc 100thairhas eeen'LEXDS loaded Ifid-hdrive systam.  In
unrecogni zabl e ACD bl ock in the ACA automatically or in response to a
command fr omopelaton?@aq, tr® sysier cenydler é&ingudgd & thendriye pysteimyresivegar di ng t he
unrecogni zabl e ACD block to indicate that the unrecogni zabl e ACD

bl ock can be "BBE}ZHPN cHRMHATO® theropiSirought st /A0 yIngperptienPéhonse
to a command fromthe host 3. Since the uprecognizaphle ACD rel ates
to a functi oﬁg"‘at?"@‘?m&mﬂ}?g‘?‘r ,1080']3?%53@ “g'i}'lg?rg '"gd'rm?gﬂ” ?J%Fff)m'?rbrﬁco(ﬁ)e s not
know, ~_det al |5, ol NEHRELGRBNLE R, e iR SRNAL, A0 ahdoffEN

unr ecogni zabl e not’ ‘erase uring reirnitialrzation o

| nconveni enCE{héﬁﬁ%w%orEaHﬁﬁgraﬂg{ézﬁlﬁ tHeSFst corﬁrgl%rE@@vﬁét#eirﬁwbiir}cﬁﬂat%sc-

For exanple, if the ACD regarding a réad protection tunction has 45

been recor dedeafifbni 15 DAA afd BEROA hdr@ig RinflhisgiodUr i ng reinitialization
by a drive system and an application that does not recogni ze the

read protecti I nction,. data recorded on the disc cannot be read
ur ng. +epr oddize] BR SRR e cofhel uf e AR e B8l T

has the read BrQiGGhhhs ah BrdhiiSa gt hiShost¥iRugh FLFdsEIH 20Hs GlerdtBfS @

di sc wi t hout
2280. Hawever, if it is determined that the information permits reinitialization, in

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

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

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

the reinitialized disc. For example, if the ACD regarding a read protection function has
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knowi ng that the disc has the read protection set by a previous user,
the current user cannot efficiently use the disc. Fundanentally,
ACI D recorded on a disc by a drive systemincluding an application
that recognizes the ACD includes common information according to

whi ch even a drive systemincluding an application that cannot
recogni ze 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 perfornmed by a user to totally
renew and reuse the disc, a function of unrecognizable ACIDis

usel ess to thgen MERHed dh@LId]erdsBd PRRE alt Ring AHflialiZaid by St 8ysiemt r ol | er
10 changes or erases ACD contained in a recognizable AC D bl ock or
adds a newACEndbroadplidadortthe désSAotrecogniek thg read pioleetiontisetionsdategouesdd and
updates ACID state information. Recognizable ACID relates to a

functi on known theglisc hennogeereadidaanadeproductoysftenrte reinitiziaaionpipds thadison.
Accordi ngly, change, erasure, or addition can be perforned with
respect to t ¢l *raég@gfzﬁdz:éﬂﬁf-‘éomclnmﬂ@r WerRs. wWAsTdeUlieiySeroisesredigpydihoy
request through special user interface. According to the change
erasure, or &0YRY1BH thegise pasihetead prRestoRgetiby A F’Ter‘ﬂ?Fﬂ&éH“‘Pﬁ””ae”bﬁS

descri. ﬁed“f’?fgirﬁ oriBlior Reqre. (ORAEngbeT Kec?fg@ude “d o Aﬂa?sz]
Ther eaf ter i, SPEEARIN 230 IE UL ETERES FOLdEcoRofARIALS ¢ e

wrltlng/readl g uni {ear t Int I'n area an

controls the acé@?dﬂg‘t@%ﬂif?é‘@h Qgrn}é%‘yétergm@lﬂﬁingtéﬁeapﬁl%é%‘ﬂ P cdnfotr&o@iisk | N
the DMA an initial DFL and a DDS 46 incl uding spare area assl gnnent

i nformation, HdMSsdar @sd thé BECTRAERRINgHNHs peéRbRAnMBBACE IS 0B changed or
information. [0133] In operation 2290, the systemcontroller 10
reinitializesrdsed durisysde@hhe ditor Mawewan 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 operation 2260, the system controller 10 changes or erases ACD contained
in a recognizable AGD block or adds a new ACD block to the ACA according to the
user’s request and updates ACD state information. Recognizable ACD relates to a
function known to the user, the drive system, or the application. Accordingly, change,
erasure, or addition can be performed with respect to the recognizable ACD block
according to the user's request through special user interface. According to the
change, erasure, or addition, ACD state information included in a DDS is properly
updated. Such recognizable ACD may include default ACD described in the

embodiments illustrated in FIGS. 18 and 19.

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

writing/reading unit 2 and the serve 50 to record in the DMA an initial DFL and a DDS
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whi ch has been recorded in the UDA to reinitialize information for
managi ng data recorded in the UDA, in response to a wite conmand
fromthe host 3. [0134] Wile not required in all aspects, aspects of
the invention can al so be enbodied as conputer readabl e codes on one
or nore conputer readable recording nedium The conputer readable
recording nediumis any data storage device that can store data

whi ch can be thereafter read by a conputer system Exanples of the
conput er readabl e recordi ng nmedi umi nclude read-only nmenory (ROM,
random access nenory (RAM, CD-ROVE, nagnetic tapes, floppy disks,
optical datajluah@gRrdeyd &8/AmEIfforBabR, DA sl iimétRH Clhd 85dEaitAT D
transm ssion through the Internet). The conputer readable recording
medi um can alsa@ itrerndiist ri but ed over network coupl ed conputer systens
so that the conputer readable code is stored and executed in a

di stri but ed ' ' lid i
istribute [61@§ﬂhgﬁer%tﬁ!-,%ggof ﬁg%&én{)&mmllg{ ﬁgéﬁi%zes(?l%%g&%mmm&ﬁg,e

segnents for "acconpli { present invention c e eas
construed by wplch85PSEER FeSor8éd ih tre DA fehfiafe tintdrRatith ifdi handdi® dafaesent
invention pertains. [0135] According to aspects of the present

i nvention, CosBIRIBd inMReOUDWR N roghohiRgat dtitd gomahRGroatBesst Zont rol , whi ch
is recogni zable by all standards of a drive system is recorded on a

di sc when th?{?j?h]s\ﬁhiie%oi Blfib@hiaf §5eS, SHcRioh {hgtnbéﬁgn o &FSQ%E efmtéddiba?

drive syste at cannot recognize a function apted to the disc
can properly 29R&hR R reaBBREDd bnloRE o GREFEBEnduith REHEMd B&brdidg RddRRY

i ncreasing conpatibility between discs an drive systens. 47 [0136]
Wi | e aspect Shetorigaer reayit re@riingasedufas afyaiata skidga b yiceshd van Adre
described with reference to enbodinents thereof, it will be

under st ood bylatalbek caldiel thezehitenreddiy aaoinpittrasystem.arfixeusesodi drgesputer f or m

and details may be nade therein w thout departing fromthe
readable recording medium include read-only memory (ROM}, random-access memory

(RAM), CD-ROMSs, magnetic tapes, floppy disks, optical data storage devices, and
carrier waves (such as data transmission through the Internet). The computer
readable recording medium can also be distributed over network coupled computer
systems so that the computer readable code is stored and executed in a distributed
fashion. Also, functional programs, codes, and code segments for accomplishing the
present invention can be easily construed by programmers skilled in the art to which

the present invention pertains.

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

drive systems.
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spirit and scope of the invention as defined by the accompanying
clainms and equi val ents thereof. The enbodi ments shoul d be consi dered
in descriptive sense only and not for purposes of limtation.
Therefore, the scope of the invention is defined not by the detailed
description of the invention but by the appended cl ains, and al
differences wthin the scope will be construed as being included in
the present invention. 48 CLAIMS Wat is clained is: 1. An

i nformation recordi ng nediumfor use with a recording/reproducing
apparatus, the medium conprising: an access control area includes
access contr gb19ahRile dBEAG BRIV eRAhieel BrfoulalPiHoRs akLdBIRBed with
information for a correspondi ng predeterm ned function recogni zed by
a conpliant trgieenafto embairtkdnighastdl/itavill beaptarstoei byghaap plaled intse amiatwhi ch
is set to allow a non-conpliant type of recording/reproducing

appar at us t hatrigsrehaoiges ie oy andaetdilh may ipr padetteren wgdufdepatngdronmttoe
control access to the information recordi ng nedium wherein the
access cont r glirgandaceps of ige iventien asdefingd by heasempamingslaingrasd when t he
information recording nediumis initialized or reinitialized. 2. A
recor di ng/ r efl9HURTHEe 8P p at"s LHECHAT sy PreFaspideremin Seskiirive F¥SPect to

i nf ti ' diym th t ising:. g .
wr i i g/ r eadi Y SR SLPHPPRG oY o oTBlEIo Reisripe dha Y s feinec
havi ng.an' acdBee BT Babin & Bk Bl 4B HEEREAIRG IRELIT

access_cont  lucHaka HAKGoGRTIR LRGETRIL0R reBiedh 1663 PONT! 0

predet ermi ned function recogni a conpliant type of recording

invention.
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and/ or reproduci ng apparatus and which is set to allow a
non-conpliant type of recording/reproduci ng apparatus that cannot
recogni ze the predeterm ned function to control access to the

i nformation rﬁﬁﬁhging medi um and a control unit controlling the
writing/readi it to record the access control data in the access
control area when wheiscBhREmati on recording nmediumis initialized or
reinitialized. 49

1. An information recording medium for use with a recording/reproducing
apparatus, the medium comprising:

an access control area includes access control data, the access control data
having common information for a corresponding predetermined function recognized by
a compliant type of recording and/for reproducing apparatus and which is set to allow a
non-compliant type of recording/reproducing apparatus that cannot recognize the
predetermined function to control access to the information recording medium,

wherein the access control data is recorded in the access control area when the

information recording medium is initialized or reinitialized.

2. 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, the information recording medium having an access control area
including access control data, the access control data having common information for a
corresponding predetermined function recognized by a compliant type of recording
and/or reproducing apparatus and which is set to allow a non-compliant fype of
recording/reproducing apparatus that cannot recognize the predetermined function to
control access to the information recording medium; and

a control unit controlling the writing/freading unit to record the access control
data in the access control area when the information recording medium is initialized or

reinitialized.

49



