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t-he Invention The present invention relates to optical disc recording and
reproduci ng technol ogy, and nore particularly, to a nethod of verifying

t he defect managenent area information of a recordable and reproducible
optical disc. 2. Description of the Related Art Digital versatile

di sc- r arlddhEQE 835t MNMENTIODVD- RAM) di scs have a defect nanagenent
function of replacing defective areas with normal recordabl e areas, and
storing informati on necessary for managenent of the defective areas in a
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repeatedly recorded in four porti OPTICALEDISEI sc: two portions in a lead-in
area and two portions in a | ead-out area. DVA information includes a disc
definition structure (DDS), a primary defect |list (PDL) and a secondary
def ect i { ion includes information on a spare
area an(#A}(ﬁ%gﬁ{t%a%mDi(}??}%gE@gﬂw start |ogical sector nunber of each
zone, in addition.to jnfornmation on defects, which are detected during
certifi gati oﬂ%ﬂgpfﬁmemq e adiscis being initialized or during use of
the disc. Sone information included in the DVA can be immediately read

and used. On the other hand, the DVA includes infornation which varies
wi th t hdhsPsssentonuention relates fo pptisal disc rreprtingansrepepdycing techpglogy sandswgge
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first | Qgd ¢gdrodasbleloptickldac, can be obtained only by perform ng conpl ex

conput ati on according to a given algorithmbased on defect information
regi stered in the DVA

2. Description of the Related Art

Digital versatile disc-random access memory (DVD-RAM) discs have a defect management
function of replacing defective areas with normal recordable areas, and storing information
necessary for management of the defective areas in a portion referred to as a defect
management area (DMA) thereon. The DMA is repeatedly recorded in four portions on a
disc: two portions in a lead-in area and two portions in a lead-out area. DMA information
includes a disc definition structure (DDS), a primary defect list (PDL) and a secondary defect

list (SDL).

The DM A information includes information on a spare area and important information on the
start logical sector number of each zone, in addition to information on defects, which are
detected during certification performed while a disc is being initialized or during use of the

disc.

Some information included in the DMA can be immediately read and used. On the other hand,
the DMA includes information which varies with the positions and the number of defects on

adisc. That is, some information, for example, the position information of the start logical



Since such DVA information is closely related to a physical data recording
position, a recording nmediumsuch as an optical disc, whic ed
in a given recording and reproducing apparatus even if thewcpemuﬁ
information on the disc has been generated or updated in another recording
and reproduci ng apparatus, nmay not be conpatible with both recording and
r epr oducecigr mppleraif eaeszomean thdposididh infdraratiah ioba first logiogigectdp nomber; cae
this problem a neans or nethod of verifying that a recording.and
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correctl £ inf. t.] he disc is desired. . SUMVARY OF THE
| NVENTI ‘{Fge%gbqq@%n%\@g rgélg{\’?ge%plbg%f @M‘&a first object of the present
invention is to provide a method of verifying that defect managenent area

(DMA) information on a disc is correctly recorded and updated in an
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the disc and records information on the defects in a DVA. A second object
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disc and records 1nformation on the defects in the third object of
t he pr esedteprodueing appaiagisesowpenahé DM A inferrhasibnds wrangi fRo avgraonwtthisprahiemcal

recordi ng and reproducj ng, apparatus always reads and processes defect

| or it IBFALS 05 BERGH Of \FSERE e 2o BSrOIEE R FIDRL TP MPGT BT PSS nc e
by an a | j i A a0, i di sc
oot ai oA Rl foRtiofh £URF aRfudeguy o el DM BiFGTRidOR o I 8 defela.
relation with actual defects. 2 1 5 OCT 2004 Additional objects and

advant ages of the invention will be set forth in part in the description

whi ch f QJUMWRARYOF THEPRYVENTION be obvious fromthe description, or may
be | earned by practice of the invention. To achi eve the above and ot her

objects of the invention, there is provided a nethod of verifying that
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repr oduci hg appar at us, I ch records or reproduces information to or from

an opt i oetifydngthat defect management area (DMA) information on a disc is correctly recorded and
updated in an optical disc recording and reproducing apparatus which detects defects on the

disc and records information on the defects in a DMA.

A second object of the present invention is to provide a method of verifying that defect
management area (DMA) information on a disc is correctly recorded and updated in a
recording and reproducing apparatus for repeatedly recordable and reproducible DVD-RAM

discs, which detects defects on the disc and records information on the defects in the DMA™

A third object of the present invention is to provide a method of verifying that an optical
recording and reproducing apparatus always reads and processes defect information properly,
under the same conditions without being influenced by an actual state of a disc having defect
information, using a test disc containing predetermined defect information which does not

have any relation with actual defects.



wi th DVA information, perfornms a process in a test node fog 56031' gm'the
generation or update of DMA information. The method includeS Teading the
generated or updated DMA information, verifying the generated or updated
DMA information using reference DMA information which is predeterm ned
for the test node, and providing the verified result. BRI EF DESCRI PTI ON OF
THE DRAWddioehebjbis\and adyantages afitheddventionyall hsfset fasthpingpashin the deseription

wi |l becone e apparent b descrihing.in detail an enpodi ne t her.eof
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show ng i arranged for verifying a defect nanagenent area (DMA)
structur(g?ﬁ(lgzpl(\éeﬁg&?s a table showi ng check itens arranged for verifying a
disc definition structure (DDS); FIG 3 is a table showi ng check itens
arranged for verifying a primary defect list (PDL) structure; FIG 4 is a
t abl e sHbmadhjeverthe kbovieeans ctliar anbgpets dfahe invention, rihera is proyidedramebdof | st

SDL) structure,; d FIGS. 5A th h 5D fl hayt f th f
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present withDMA iifformetiai)peaerns a pldiceds ima eest inbds forassting itire gdneration orppdyte Ng
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Specification for Rewitable Discs Version 2.0." In the case of a DVD- RAM

di sc, every defect managenent process is supposed to be perforned by a
drive so that the file systemor the host interface can record or

r epr oduBRKEEF DESCRIPTION OF THE DRAWINGS

The above objects and advantages of the present invention will become more apparent by

describing in detail an embodiment thereof with reference to the attached drawings in which:

FIG. 1 is a table showing check items arranged for verifying a defect management area
(DMA) structure;

FIG. 2 is a table showing check items arranged for verifying a disc definition structure
(DDS);

FIG. 3 is a table showing check items arranged for verifying a primary defect list
(PDL) structure;

FIG. 4 is a table showing check items arranged for verifying a secondary defect list
(SDL) structure; and

FIGS. 5A through 5D are flowcharts of a method of verifying DMA information

according to an embodiment of the present invention.



wi thout information related to physical defect managenent. Accordingly,
nmost of the drives cannot record or reproduce informatioff §$rQ0F 200pm

def ect managenent area (DMA), and noreover, are not provided with a
standard command for recording or reproducing information in or fromthe
DVA. However, an environnent nust be prepared in a way such that data can
be read_by a_conmputer, which can anal yze DVA information, to determ ne
whet her @IBWNBESQR%HCM QFSTHFO%Y%I?}T*Q)Nned, and it nmust be possible to
record accurate information in a corresponding DVA to make a standard
test disc. Here, the recording and reproducing architecture of the DVD RAM
r ecor di Refesange maP mowumadeyindsial @rthe preserdipysfensed emberimenis|of the/Biessnt| ayer, a
host interface |aver for interfacing,. 0 uter wth the recording
and r ep PSR, s Bl of buichisFE RS ifime OBt ot el Yinal b el iR

r epr odugdf&rgndiihéals réfed Rpine 1&@@1eanerngcmf&i§ﬂsutnemeymﬁo@ments BRY$ds€@beds ect or
nunbers of a disc are assigned by a recordi ng nedium and a physical drive,
and | ogbelaw is @darrto exnplaincthe pudfsent inventiomby refemingtodhdfigarebost i nterface and
a file system Accordingly, witing and reading of DVA information is
perfornmed in the physical drive layer and the |layers therebelow. 4 0 5

OCT 2004 However., when yser data is.actually recorded b e system
Che. useAndRcat dise i Hinedent G arMicBs paag SHRBEH EEmgiRkPYD-RAM s
usi ng OHA\Mné Q%aﬁééﬁy %@H.'ﬁgi%hWtes“(‘Gﬁ).erDVEﬂﬁAWGi_scsr feAefhaPinedhd "DRAY oduci ng
apparatus converts the | ogical sector nunber into the physical sector
nunber , Spevifidation dorcRevestableddiscs Vemioat2.OMii ch the data is actually recorded,

‘usi ng defect nmanagenent information. Accordingly, when defect managenent
information contained in a disc has erroneously been read and witten in

a given recordi roduci n aratus, data cannot be exactly read
' om or T et ple b, BV R g ety ARBF! FatgemeRPranes Aoppate ge
appar at H&forﬁ\eﬁ'bg%tdr Ve Sb tfht 8ife fil@’@ys‘%éin b the Rbai iRy callRElR@ ok RPIEHUREY $il& 2l
defects on a blank disc having o information, 1s used in initialization
wi t hout withotiihformbiiomredatet] forphiysiablidefdct oranagetntent. c Ac¢dardinghyt, intwost ofths elrivas

di sc, which is obtained by recording DVA with the predeternbg\gd contents
and a ffan8pt FRCPRART repraducéynfermagion i py Hemdefech managemint arrad{ DAY adent ar y

Spare a{n%?eoivgr, are not provided with a standard command for recording or reproducing
information in or from the DMA. However, an environment must be prepared in a way such
that data can be read by a computer, which can analyze DMA information, to determine
whether the DMA information is properly formed, and it must be possible to record accurate

information in a corresponding DMA to make a standard test disc.

Here, the recording and reproducing architecture of the DVD-RAM recording and
reproducing apparatus is divided into a file system layer, a host interface lay-e? for interfacing
a host computer with the recording and reproducing apparatus, a physical drive layer for
recording and reproducing physical signals and a recording medium layer. Physical sector
numbers of a disc are assigned by a recording medium and a physical drive, and logical sector
numbers of a disc are assigned by a host interface and a file system. Accordingly, writing and
reading of DMA information is performed in the physical drive layer and the layers

therebelow.



not" full, on the first test disc, is used in reinitializati -Ith“
certification, in reinitialization wth secondary defect \hiogtdt‘(s 9

conversion, and in reinitialization with the clearing of a &-list and an
SDL. Athird test disc, which is obtained by recording DVA with

predeterm ned contents and a second mrror file, which satisfies a state
havi ng siiéwewr ewherSi¥er ddafisattaallyoretodded by thdfilessyptome nintser ampstransmietad on
the first.test disc, is used in a node of verifying the extension of a
suppl emeftagicgord g andaieprpduging gpparptus ¥sing gnycthe Upgieal spefonpimbsreand Hie

recording a.third mrror. fil i i a ' | Ck .

or edet ernralriise BpisRing aPy S Pk Eioalelt Soiqr et o MEPRIR , one
i's i nt enfeb@p ahmber, SAREHREICMes APoYitioR At whith thé d4th id Kblallgire€orded udfipdiefdtt a
node of verifying whether recording is perfornmed according to wong

i nf or rraltmmageﬂihmr iofarmationt Acsordingly i whieniefedi enanapemeninfonhationconsaingdin
correct . generated or. updated an each of the des, descri bed above.
Rei i oA s RS ArranepyshsbRen teashond W el en FROrAIng 3¢ XBROGHCLIE BPER g
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i.e., aapphanls. disc on which no data is recorded, nmay be used. As long as
no "information" is recorded and only "known physical defects" are
Eresent on the first test disc, the first test disc nmay be regarded as
eing blank. 5 0 5 OCT 2004 In _each of the verification nodes descrihed
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t he DVA itificatiohe A Bedotiddisenwhichds obtained iblyi recording M AL withrthe pledElefidined
DDS/ PDL update counters in DDS 1 through DDS4 and. in SDL1 through SDL4,
SDL updaoatentsiander first misox file; phighywatisiinsa stafp dn whishansupplementary spare aiadh
DMA4. The error conditian,.of .a A i t.emj.s . for. . NQ- O T Of
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in any of the four DMVAs, DVAL, DVA2, DVA3 and DMA4. |f any uncorrectable
error i sG2Hiseaderh SPLany thindtest disheviDMs, ottdisedby récaeding DMA with

predetermined contents and a second mirror file, which satisfies a state having sufficient SDL

defects to fulfill the supplementary spare area, on the first test disc, is used in a mode of
verifying the extension of a supplementary spare area. A fourth test disc, which is obtained
by recording a third mirror file satisfying a state, in which, among predetermined DMA
contents, the start logical sector number of each zone is intentionally recorded wrongly, on
the first test disc, is used in a mode of verifying whether recording is performed according to
wrong DMA information. Therefore, it is verified whether the DMA information is correctly
generated or updated upon each of the modes described above. Reinitialization with SDL
conversion and reinitialization with clearing the G2-list and the SDL may be referred to as
reinitialization without certification. In initialization without certification, a first test disc, i.e.,
a blank disc on which no data is recorded, may be used. As long as no "information" is
recorded and only "known physical defects" are present on the first test disc, the first test disc

may be regarded as being blank.



verification is determined to be a failure, and a test needs to be retried
using a new test disc. To verify the DDS/PDL and SDL updat§ S @OTt 2gg4i t em
upon initialization without certification, it is checked whether the

val ues "Mtk, " which indicate the values of DDS/ PDL update counters in
four DDSs, i.e., DDS1, DDS2, DDS3 and DDS4, and in four SDLs, i.e., SDLI1,
SDL2, Sibeached tieDiedificatinn medqadssmibemcryh iha generated bmp@mdriDMAomemmtion

DDS/ PDL M dat osunterrs r e n“x{]gtra dlf Senatl:erl e update
counter © ictre 4 di Tupn 04 Pr “Wy ‘é‘l tked
whet her t-heu L& ht DDS/ PDL update counters are the sane.
Her e, the va ﬂ\éad eachﬁg%) DL update counter indicates the total nunber

of update and revvrlte operations, which are performed on a DDS/ PDL bl ock.
The val ue of each DDS/PDL update counter nust be set to "0" at the
begi nni g shbwnhe FHGi 1] dleichetk items fon verifymug the I3 Abstrushere \wodud ecanDEDRIrPDL
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val ues Imromgu]:)fMAm,dl cate the increnents of the counters, are all "0. " It
is al so checked whether the values of the four SDL update counters are

the sane. 6 0 5 OCT 2004 However, since DVA information is generated onIy
one tinme_in a node  of |n|tlgllzat|on W t hout certification udatlg

not per fl&F gEQr C%‘HB?IHP% tiica 1Sriey 1:1195 g tcghes teresxistin MATEYo ©
set L0 WiferVatt ifcardl inldYRhd. infagzs,z%n dofhich 'até){o@?&a Hla iehalduf Afearr LT EN. 1D

a node o |za|onW| CEer 1 catron, 1 her the

val ues Mnctﬁhbéthble iefdtcaba rtohexmalhtaﬂy of thet foar DIVGA EDMAH DM A0 DMABsandn t he
four DDSs, i.e., DDS1, DDS2, DDS3 and DDS4, and in the four SDLs, i.e.,

SDL1, SDMA4sOf anypacosmceblegreorigdetegtedin anyeenseaf theyPMAS,HBE PRItingRi ch
indicate t. EJI’ICI‘ nts t he S/ P at ounter.s, are "l." It is
olso’ andenttondt AaERell S ALIoR. apt a 1R Abs T A i ufihe o e o dise T e
SDL update counters in four the SDLs, i.e., SDL1, SDL2, SDL3 and SDL4,
are "0," and whether the values k, which indicate increnents of the SDL

updat e qoUBHEf the 'Df'z]iE/?mMﬂdem)Lau;SBafef RufeERem uport MiatiRhtiondsidticut 6&rufitaion, " N'
before and after a test are " " It is checked whet her the
it is checked whether the values "M+k " which indicate the values of DDS/PDL update
counters in four DDSs, i.e., DDS1, DDS2, DDS3 and DDS4, and in four SDLs, i.e., SDL1,
SDL2, SDL3 and SDLA4, and values k, which indicate increments of the DDS/PDL update

counters representing a difference in the DDS/PDL update counter "M" before and after a test,

are all "0." It is also checked whether the values of the eight DDS/PDL update counters are
the same. Here, the value of each DDS/PDL update counter indicates the total number of
update and rewrite operations, which are performed on a DDS/PDL block. The value of each
DDS/PDL update counter must be set to "0" at the beginning of the initialization, and
increased by one when a DDS/PDL block is updated or rewritten. When initialization is
completed, the DDS/PDL and SDL blocks must have the same update counter vallteg.
Similarly, it is checked whether the values N, which indicate the values of SDL update
counters in four SDLs, i.e., SDL1, SDL2, SDL3 and SDLA4, and values k, which indicate the
increments of the counters, are all "0." It is also checked whether the values of the four SDL

update counters are the same.



val ues of the four SDL update counters are the same. The basic structure
of the DVA before certification for detecting defects on a @ 5Q0eq0ds, is
recorded. Under the state in which the value of a bit indicating
"in-progress” in a disc certification flag within the DDS of the DVA is
set to "1b," the certification begins when the value of each update
count er Hasvever, since"IoMAnhifermationas géneratedipnly aingdinghisna miede o€ initidlizetion on
begins. _.The val.ye of the update counter is increase en the DVA
0 pantition e BB S e ORI ohPeautERh e RBRDE aPHRE cbltier
conpl et iyofhe Hhusk RELE Sdtlth IMELAMOD" thik B sBOWFerPDM A ot MdrZR r@ withdd10ut
certificgt ieont,lsrt:&'? igs checkeé whet her tsﬁiggval ues M which indicate the

val ues of the DDS/ PDL update counters in the four DDSs, i.e., DDS 1, DDS2,

DDS3 and DDS4, and in the four SDLs, i.e., SDL1, SDL2, SDL3 and SDL4, are
" pr evi olis a medeusfsipitiatizationheittn eertifibaiona litie shéckeduwihether thti vadiwes Mhwhich

I ncrenments of the DDS/ PDL counters, are " 1._" The " Vi
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t he val [ . / 4 t gyt waddl t4 on,
e chiiend PR, ARl R B SRR, ST, SDLA SR AR 4P Pckidy
updat e eghetteeklfe valuestk)ewHioh indiatstheiingemeiPof theIDDB/PRDupdae doiders, arer €
"previous val ues," and whether the values k, which indicate the increnent

of the S lipisalse checkedavhethesithe values "N tike' Whichundigate theyajuesof theSRLyal ue

th | f."N' _bef d Lt ks gheckeds h
T Ui ug b DL SOEs 335, S0 B/ SPLE L B SEA SRL Wk Rles e
reiniti ghd vdsd) whithina®atd inkeleh®of thd SDE uplfe keshtviigtpretenting a\GferesiceVl

which indicate the values of the DDS/PDL update counters in the four
DDSs, i imthe $SDIS1pdDEOSounteDHIDE' baforenbdaftenadest aret He" flp i chepked whether thegpl 1,

SDL2, SDL3 and SDL4, e "previous values, " and whether the val ues Kk,
whi ch il’{ﬁ*ué%lf’gﬂ‘ﬁ?lé“‘i %’SL&P&R&CSCOBPte’ESF?éem s, are "2. " It is also
checked whet her the val ues of the eight DDS/ PDL update counters are the
sane. |In addition, it is checked whether the values N, which indicate the

val ues qtetagic SltkcttRASH tRe DMAHefdré chififichor o detellifg ddfe@s on aldisk bepids? is

SDL3 and SDL4, are "previous values," and whether the values k, which
i ndi cat eedonded. nUndereth¢ statef intwicle thervabresof aabit indicating |"in-progedse’cinetidisahet her

t he val ues_of the four, S a nters a e sane. . .
certification flag w}Jthin tltl)(le' Dlll.)l:)SO| oft tﬁe ?)(MA is set to : fb,t' rt]he certqgcatlon begins when the
value of each update counter is set to "0" which is an initial value when the certification begins.

The value of the update counter is increased by one when the DMA is updated by recording

information on defects in the DMA after completion of the certification.

In a mode of reinitialization without certification, it is checked whether the values M, which
indicaté the values of the DDS/PDL update counters in the four DDSs, i.e., DDS1, DDS2,
DDS3 and DDS4, and in the four SDLs, i.e., SDL1, SDL2, SDL3 and SDL4, are "previous
values," and whether the values k, which indicate the increments of the DDS/PDL update
counters, are "1." The "previous value" means the value of "M" before a test. It is also
checked whether the values of the eight DDS/PDL update counters are the same. In éddition,
it is checked whether the values N, which indicate the values of the SDL update counters in
the four SDLs, i.e., SDL1, SDL2, SDL3 and SDL4, are "previous values," and whether the

values k, which indicate the increment of the SDL update counters, are "1." The "previous



To verify the contents of the DVA, it is checked whet her. he contents of
the four DMAs, i.e., DMAl, DVA2, DVA3 and DVA4, are thd Mshown in
FIG 2, check itens for verlfyl ng the DDS in the DMA include a DDS
identifier, a disc certification flag, a DDS/ PDL update counter, a nunber
of groups, a nunber of zones, a location of a primary spare area, a

| ocati o nvalxie "anéa'ns shie vahg afdIN "steefdrerand aftbrex te§tl. INS)checked twiltether kN dlags of algh
zone, etc. is verified that the DDS identifier is "OAGAh. " It is
checked %Hé§9ér“ﬂdﬁ@ GPUNIGES ¥ thh8AM.t  position b7, which indicates

i n-progress/not in-progress, in the one byte of the disc certification
flag, is "Ob. " If the value of the bit position b7 is "Cb, " this
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formatti ng@r s a failure, In addition, it is checked V\/net her reserved b|t
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node of iy 4IkabheRid MRettbd e Whlues 8f ﬁlefetgmtJMPmdupdatebcouheré he o dkse. Of

initialization with certification, reinitialization without certification
and rei riintadditlonaitr incheckedhwhether the (yaltue&)N whichi indigate she Yadudseaf thé SDh.cupdates

value of a bit iti n C acturer certification
flag in MBI ’é‘c‘ U |Sf??r}éat‘1eon&?£§g§$g2 Slgiof ‘ﬂgﬁﬁé AtSdPEedpus values, " and
initiali i i o]

corti 11 caph@ndyblia, fhich (iRt WanBRehd of W Rl SAdT.L Jois chocked
certifi cwhéther therdlaluey dsliﬂheeid)urmt,epdaw téunt@re bie the @ahé.on. To veri fy t he
correspondi ng DDS/ PDL update counter, it is checked whether a value M

i ndi cating the DDS/ PDL update counter vaI ue and a value k indicating the
i ncrenent of ,the counter de of |n|t|aI|]§&t{ion

vvi t hout EQYerifyithegongsnts qfrthqaﬁmmae cerckerl rrhfthanio sontsnts of the fewr PMAg A€ on,
M t he DDS/ PDL dat t
vaI qu fgﬁ&gﬁj ﬁ%?h% 503 Wé \Aﬁq‘?h Rg va?ue K indi c;!toi Er:get ﬁgun o

i ncrenent of the DDS/ PDL update counter is " 1. " In the node of
reinitialization wthout certification,
As shown in FIG. 2, check items for verifying the DDS in the DMA include a DDS identifier,

a disc certification flag, a DDS/PDL update counter, a number of groups, a number of zones,
a location of a primary spare area, a location of a first logical sector number (LSNO), a start

LSN for each zone, etc.

It is verified that the DDS identifier is "OAOAh." It is checked whether the value of the bit
position b7, which indicates in—progress/-n_ot in-progress, in the one byte of the disc
certification flag, is "Ob." If the value of the bit position b7 is "0Ob," this indicates that
formatting is completed. If the value of the bit position b7 is "1b," this indicates that
formatting is in progress. Accordingly, when the value of the bit position b7 is "1b," this

indicates that formatting is a failure.

In addition, it is checked whether reserved bit positions b6 through b2 in the disc certification

flag are all "0b." It is checked whether the value of a bit position bl indicating a user



it is checked whether the value Mindicating the DDS/ PDL uﬁ%abi wter
value is a "previous value, " and it is checked whether t i

i-ndi cating the increnent of the DDS/ PDL update counter is " 1. " In the
node of reinitialization with certification, it is checked whether t he
value Mindicating the DDS/ PDL update counter value is a "previous value,"”
and it ie;ertifiemioadlagvmahhélsc tentifieatianeflag isH@bt ant thegnodeeofi iniliada'miiml withaute

counter is " s, al checked. whet her he..nunber, of
ar oups. | GTuGSioRang 4% B B gLRRST IHEZHIATND GFGCHYS THONBIZEHA VkBNer

the valug ﬁflc@%ﬁ at%ﬁqpﬁ tiali atg(g{\?ﬁh cgrfnfg%%&f Itli Ql'sg @ﬁ cREd vJ‘h@fhter ey aie)  of

zones i s e verl oca I on a prinmary spare area,

it is cheieledtiohib0 hrdicating afdisc Tharufathrer famﬂ&moﬁfﬂag m thedisy cafificationr fegy is S
031000h " and whether the |ast sector nunber of the prinary spare area

i s "0341"GbHn the modessofcinisiakisationreithmt cemtisicriéerandoinitipfizatamovith certification,
pr edet er .l.0qi cal or n S no
Rt oot - o e iR e g it R i lip ko RRLFE hT it Phigalh GrfeS
deternln&guﬁaﬁﬁg on the nunber of defects registered in the PDL in the
modes of initiallzation wth certification, reinitialization wthout
certification and reinitialization with certlflcatlon. 9 05 OCT 2004 It
i's checked whether the start LSN of each zone, that is, each of the start
LSNs of Toeedfyctha @orrzspmdingdhléS/PDIh updajé coungera Bt ip chenked wb@ﬂr@Ba value M

d d | Qai nb h :
oot - MataRas L 3BS/PIE, bt e0uTE vl fiia A RahFRaddt e Beihfetor e
det er m ngginR2SAIpGA “0"Gn memtasae GFmﬁ?afh%Eﬁo?l w&wﬁfc@ftﬁﬁm& t (ipthRBhodeloft he

nodes of Initia |zat|on wth certification, reinitialization w thout
certi fi caftiabizatiordwitk icartificafior, dt 1scuhewkeﬂrwlmehdr ithe ealo¢ Mhindidaeing the BDSYPRLI on
on all the known defectlve sectors on the first test. disc should be

r egi st er'érfatg ¢punies vpbye is o0 and it is\ghesked Whether By valye k dndjpatingdhe fcrement 5 g
whet her &tg\%ﬁfﬁsejbﬁLblg%&agééo%%er B0% TR Vi dRIRE bF ¢ dgﬁﬁlﬁﬁiﬁronlﬁtﬁomémﬂ@atﬂ)fn

verifying perfornmed accor

i nf or mat jt ytheéited witettek tHeSf}ildéfMQﬂdibatﬁigﬂEe DPS/PDEmpiae abdmeﬁmmldedpmvmn'l y.
It is checked whether the renmining reserved areas (byte positions 396 to

2047) i nvales" BBt lsqheglchuvl@tmréh@ra ue' 19mdlcatmgxﬁlesmmemrpfﬁl@%/ﬂéh@Bﬁate
itens f O(Eou\lll err|1g yi r’glnt {l]le mode O%trgln?tga matlonnw}tﬁ' 1 1cat'10r}1C llH 1% hgckeﬁ)lwhether the

value M indicating the DDS/PDL update counter value is a "previous value," and it is checked

whether the value k indicating the increment of the counter is "2."

It is also checked whether the value of the number of groups is "0001h" indicating that the

number of groups is 1, and whether the value of the number of zones is "0023h" indicating
that the number of zones is 35. For the verification of the location of a primary spare area,
it is checked whether the first sector number of a primary spare area is "031000h," and

whether the last sector number of the primary spare area is "0341FFh."

It is checked whether the location of LSNO is a predetermined logical sector number, which
indicates that there is no defect, in the mode of initialization without certification, and is
determined based on the number of defects registered in the PDL in the modes of initialization

with certification, reinitialization without certification and reinitialization with certification.



identifier, a nunber of entries in the PDL, an integrity of PDL entries,

etc. It is checked whether the PDL identifier is "0001h. "0i Qﬁ'lséﬂﬂ#f t he
node of initialization wthout certification, it is checked whether the
nunber of entries in PDL is "0. " In the other npdes, it is checked

whet her the nunber of entries in the PDL is the nunber of the known
physi callt idehenked whaderidie startsLYK o€ pachzoue, thatfis,caael of thestaraLSiNs of daseqogd

f act w— A di t he initiali ti i t hayt . tifi L.
'f or maEh B Z<B6 Ly BB theris g, 2pne 4 aastmnedpaifstoron bR iR ory
entry. Agfiefiel t'BQL: t?]ﬁe el it nb YefelEGK At M’Bﬁé E‘Pi'hitfalﬁ?‘atmﬁwﬁﬁﬁt{% YertifitRGorr g lifie PDL

entry are "FFh" Icating an un-used area. In the node of initialization
wi t h cerdetefminet based ointthé suntiee ok defeath sigintared meth®PD1eintthe/mibgiereofiisitialifition
indicating a Gl-1jst of defective sectors detected during user .. .
certifi cih eptiioanon esvRiialAREOR BdhENt Geeiarion aRd peitiaeatigR Wiflkerfification.

ascendin r r | LG . e
mamber otefen Simudehailide it lecEOk SRPBA Wb dest i shoftrbe SHelelt™
on def egf (NEPDER6 We¥ify WR&Hér the BDYI Sthirfue® s dbrfdt andiwBetheld iifige Ry feasd ur e
is witten, it is checked whether the renmaining un-used area is "FFh. " A

P-1i st inoohaitjedetelss defe¢tye sectors detected by a manufacturer. A Gl-1li st
i ncl udes defective sectors detected during user certification. In the
case of reinitialization, an old SDL before the reinitialization is

converted  jnto,a -ldst. .The P-1i .Gl-List .an -1 ikpacl uded in
t he PDL(.in Iﬂhe 'inﬂge ﬁﬁ%eél%glgr lile.ﬁ?etrirgciolrc?ég !lsgh}ér\%érﬁﬁd%gg}rl&%gégﬁrgﬁé ﬁ!1\%]}31i s checked
whet her iffaemidn, @R st 1\SPEOf Each zOAWIs ihtealicially Record&l wWrsngty P- 11 st or "10b"
i ndi cating the Gl-1ist of defective sectors which occur duri ng user

certification. The defective sector nunbers in the PDL are witten in
ascending order. In the node of reinitialization wth SDL conversion, the
PDL ent dyistoppekeduyhetheniteeateaaining reseryad aesas (Rt pesitians 399 e 204 Dsiarthe S
above. IP ot her V\ﬁl‘,gﬁ «.he PDL entry type may be "00b" indicating the
P-1ist, S FRAC I Mng the GL-1ist of defective sectors which occur
during user certification, or " 11b" indicating the &-1ist obtained
after SDL conversion. The defective sector nunbers in the PDL are witten
i n ascengh sngwalifl®IG. 3, check items for verifying the PDL structure in the DMA include a PDL

identifier, a number of entries in the PDL, an integrity of PDL entries, etc.

It is checked whether the PDL identifier is "0001h." In case of the mode of initialization
without certification, it is checked whether the number of entries in PDL is "0." In the other
modes, it is checked whether the number of entries in the PDL is the number of the known
physical defects and defects which occur differently on a disc during manufacture.
According to the initialization without certification, no information is supposed to exist in
areas for a PDL entry type and a PDL entry. Accordingly, it is checked whether the PDL entry
type and the PDL entry are "FFh" indicating an un-used area.

In the mode of initialization with certification, it is checked whether the PDL entry type is
"10b" indicating a G1-list of defective sectors detected during user certification. The defective

sector numbers in PDL are written in ascending order. After PDL entries corresponding to
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In the node of reinitialization wwth SDL conversion, the SDL entries,

whi ch are processed according to a |inear replacenent aIﬂg5r0Cﬁrﬁﬂ%re
erased and replaced with PDL entries (i.e., the &-list) which are
obt ai ned by processing 16 reassigned sectors, which are included in a
defective block, anong the SDL entries according to a slipping replacenent
al gori t hhe ndihBer ¢f-thé &khowi @hydieal defécshard alt twritten, amd all dnformticaroh ddfectivst ri es
of the old &-list and the entries of the old SDL are registered in the
new G2- Isegors.orparringwiffementlison adisc duning mapufacturgigaiisten, it pecheekadavhnthey tap
entries Qccutri nxg v%aen t he,gpinber of the SDL entries exceeds the nunber

of maxi HMFEHE MESSEAFLE, ¢ inthe PDL, that is, when the old SDL
overflows the new &-list, may be registered in the new SDL. 11 A5 OCT
2004 In the node of reinitialization with clearing &-list and SDL, it is
checked avpetigparclides dBFctivesictors vtB&ed By 'aGimufachttes.alAl Gg-lishicludeouretlivel St
or "10b" indicating the Gl-list of defective sectors which occur during
user cersetbisodetctad during user eastificatione dndhe pasainé reinitiglizationppn okt SDL\hefareen

in ascending .arder. Reinitializatigqn.w l.earing. the G2-1.i st and .t he SDL

2 tort e redpifpizaionroronytel kT 6RNsE' b PUR Gl Ma sl Rle BRBRET s

return ttgepm_latest certified state by renoving the sectors which are

reassigned for linear replacenent. In this reinitialization, the SDL and

the &-1list in the PDL are disposed of, and the updated PDL includes the

P-l1ist and the Gl-list. These three nodes of reinitialization are defined

i n the 'IDWE Bpdedf redritialinatipn withesertificatipe, iDisscheckedrwhesherahe PDL emrystypouts i n

FIG 4, check itenms for verifying,the .SDL structyre in.the.DVA jnclude an

Soe 1 aePOB mdicati deknaib bt 80,108 indita BelE CHfy oF chBRiR eslrg Wi

secondarcsPfrhgAlse cdritfibitiond Tlfeo&?{:ct% TBG6r Mimb& it fHe FISL bR ®rittdn BPS/ PDL

update counter, "a spare area full ag, a nunber of entries in the SDL,

an i nt egsedndingfor@. entries, an un-used area, reserved areas, etc. It is

checked whether the SDL identifier is "0002h. " To verify the

correspondi ng SDL update counter, it is checked whether a value N

i ndi cating the SDL update counte al ue and e k. indicating the

| o enrerih tea MoAS oL RS0 S0 SRL SaREerpgpn Bed DY futry, b e otk

i ni tialigat i foty et SBbE i s iRTE PO, diy{ B T 000K € 1

certificati g%ﬂ tPAth?s heesg{eégﬁ%et&er tnhe rvaI u€ N'indi catyitt?; thg SDL

updat e dndititiig thaPust,i "90bOindicasing thetG1-tistalf defeetiverseetdne whicheocow diring user
certification, or "11b" indicating the G2-list obtained after SDL conversion. The defective

sector numbers in the PDL are written in ascending order.

In the mode of reinitialization with SDL conversion, the SDL entries, which are processed
according to a linear replacement algorithm, are erased and replaced with PDL entries (i.e.,
the G2-list) which are obtained by processing 16 reassigned sectors, which are included in a
defective block, among the SDL entries according to a slipping replacement algorithm. The
P-list and the old G1-list are maintained, and the entries of the old G2-list and the entries of
the old SDL are registered in the new G2-list. The new SDL is in a null state. However, the
remaining SDL entries occurring when the number of the SDL entries exceeds the number
of maximum cntries registrable in the PDL, that is, when the old SDL overflows the new

G2-list, may be registered in the new SDL.
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~k indicating the increment of the SDL update counter is " 1. " In the node
of reinitialization wthout certification, it is checked Lﬂvfﬁelﬂﬁérmme
value N indicating the SDL update counter value is a "previous value,"
and it is checked whether the value k indicating the increment of the SDL
update counter is reinitialization w

" 1. " In the node of r . th
certifi datheomods of seinitiglization Withyicigarnag G2nlist pad 3L it i ¢hecked whrethes thepPDL

updat e NahHe | S; 8 j A 11 OR " b o I er
the var SBHY e 2006 Iidichan R Radih PR 4, 10w fdfalihe W GRIREAUABELRT |
OCT 2004ediBrs\etiith Yeduh Qusiag hesRendicadoDPheBkicbidetdettos duibers inithe PBLCAeCcked
whet her a value M indicating the DDS/ PDL update counter val ue and a val ue

k i ndi caxnitten inrascendingeorden. of the DDS/ PDL update counter are both "0" in
the node of initialization without certification. In the node of
initialization with certification, it is checked whether the value M

i ndi cati t.he .DDS/. updat nter. v, e is..0." and it s che

whet her Rt Szaam it ather e Moo A Enf e ke o piidine 28 sy bipfi e
count er viile ustng the 818c,[d1Go P 18 the 188 dettildd%@ié By réthdvisiiithe s6@brsiviNiSiRAieON,
it is checked whether the value Mindicating the DDS/ PDL update counter
val ue ireassighed forilinear replacement.ahothistreingtiadinatodoe the/$12k hnd thel(e2-listl in¢hdPDL

i ndi cating the incgre t of t coynter. is " 1. " In the de_of

i ni ti 46 9PQ%H Of %lﬁ'stg%}‘?‘;al‘?{ﬁ?l-d?ﬁ Udes the,P diseaideie [lchiftor HETRbresAnadesy

i ndi cati ; : R ts . P ATV ; e " @nd it
o chociiaclRIEkN 4T U 8 i DYE) Sldvan F REHRIDIE TRy Ui 2 By
supdate counter is "2. " In the node of initialization wthout
certification, it is supposed that the start sector nunber of a secondary
spar e arAsasshowa ih BEG s4 ,achiecls irerhofor memifyang the SDé sywmmatiireip the DIMLA is¢lude aif SPhe
secondar spare area, which is designated yr}bge user durin

. gth
initial ilg%ﬁtif@ﬁ, ang$laL tupdate cawnter, @aptarf, AU @ﬁ%cgpd%éf’%ﬁeér?as&sﬁé, ot al

nunmber L cal r i i IS
Al 50 suppab B arIGAL By, KDY PRIlpdh RBE AR s RPORE Prumitr,
posi ti org ediics lin tHenSIDE pdreintdpeitE pASPLanadesf ah unfuseared hesdtvedareagfetent ri es
in SDL, the integrity of SDL entries and the spare area integrity.

Accordingly, the spare area full flag nust indicate that the spare area

is not full. The value of the nupber of entries.in the SDL nust _to be "O.
- Usual 1S cherkes GiORRESD: Gediiisan u0zE ke Seribiine ruuspowine SPLagdtice
integrit > i . it i i .t is
e byt P A e B B B9 S Al dunf

Kk indicating the increment of the SDL update counter are both "0" in the mode of initialization

without certification. In the mode of initialization with certification, it is checked whether the
value N indicating the SDL update counter value is "0," and it is checked whether the value
k indicating the increment of the SDL update counter is "1." In the mode of reinitialization
without certification, it is checked whether the value N indicating the SDL update counter
value is a "previous value," and it is checked whether the value k indicating the increment
of the SDL update counter is "1." In the mode of reinitialization with certification, it is
checked whether the value N indicating the SDL update counter value is a "previous value,"
and it is checked whether the value k indicating the increment of the SDL update éoﬁnter is

ll2-|l
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recorded is set to "FFh" indicating an un-used area. However, when the
state of a CG1 disc wused for the test is very poor, an S[“_Seggfymﬂhy
occur. Accordingly, it is preferable to use a C 1 disc whose state is
substantially good. In the nodes of initialization with certification and
reinitialization with certification, it is checked whether the start
sector rilovbenfydhe corespBidiag DD$PDlotpdatercounear, dfis Lligkedivhethet avalue Mve

proper val ues depending on the size of the SSA, Whl ch | s designated by t he
user durlpsi§ at%@ee'?rbwl’g?lr ypdate pounter valueAnd 2 valug k drdicatingsthe freTerpent of eea

and t hato PRY Ve Bans FoR fis bBur Ui e Podeof it ot el g o ;

i ndi cat i the nidaalof MetifliZAtio® witht ertifRRAGIORSHE is dRcked whethisratle #4102 MfindibRinBldhe | S
known, if the nunber of entries in the SDL is checked, the size of the

un- used RIPSPRE update Spunteryelmisdd amd tﬁe&jCheClO(tibwhdhﬁgﬂhy value K indichting tht

whet her .the si f - us a of‘, he st _d ile is
equal td" ?rﬁ@egﬁz‘}fe&Sé lﬁ'f(glll_ﬂnu %f t hE %&mo%qf(’r%\r@éarﬂgﬁ%%wgg Wd on
the numetsifiliok it I cﬁécldeﬂ v&tﬂéﬁheﬁﬂe vaﬁﬂ:%%c’ﬁ@ath% thé Dﬁ@?bﬁ%gﬂﬁﬁtcﬂﬁﬁtef {Miue
un-used area I's set to Al'so It 1s checked wheth he expected
val ues af adptevi@seraied ancbnss ciieeked' @héther' the valuek indicaiing tHeiinereinent ofi the SDL
conversion, it is checked whether, the start sector nunber of SSA and the

total nufeBBer & " 1.oginthe modeof reinkiglizatignopidh certificaiiony s sheakgd srhehee the 7o
of the 2RAM "iﬂddsﬂﬁgfmgﬁﬂsvﬁﬁ%dm chlﬁ’ Hfa%ﬁ 199“'p&gloh99a1h9"'tah ldig éﬁécﬁggm oh

is al so suppose Spare® area Icates a state 1 n

“the SSA vigeti@ithé vhlhe kiRgicAinpome 1mfre1ﬂ&itrdf€i§e DﬂDS&EPJDL upditedurt id 2.t he
nunber of entries, which are not converted into the G-list but renain in
the SDL. The integrity of the SDL entries may include the SDL entries
whi ch are not converted into the entries of the G-list. Since no

i nf or matlndhe mg g eﬁ padalization githawt Gerlificationpibds syppAsed thafcfhe slartrgcton gumber
| ntegri t&f a% ﬁ 'apt%ariﬁs &Bls a?PgeEfo?ﬁmﬁﬂg' ctoF}%am lﬁ; n% t@ﬁ'%asderbtfﬁ%rgegyndabl

checked € pPosi |ons are set cating an un-

area. | sp hﬂé&réﬂ)dﬁu@l{ 1srd@S1@hétédiby ﬂl%MS@MﬁMdghh@ ireadlizagon, fhﬁd@aﬂtlhe%otaaﬁldmbbﬁ
SDL, it |s checked whetheér the start sector nunber of the SSA and t he

total nupfibegicalsedtongiis e tealonumber lohilagiqat sgstars whldhease sq}é@émmgn@w thpgizgi ze
of the SSA, which is designated by t ser. d lallzati

s al'so BbaS atphondt GEFaTgRaftn 3 die S ReieR ot RF ke Bomdi il

the SSA ihdicat@lihd $flate area full flag, the number of entries in SDL, the integrity of SDL entries

and the spare area integrity. Accordingly, the spare area full flag must indicate that the spare

g
-

area is not full. The value of the number of entries in the SDL must to be "0." Usually, no
information is supposed to exist in areas indicating the integrity of SDL entries and the spare
area integrity. Accordingly, it is checked whether an area in which SDL entries are to be

recorded is set to "FFh" indicating an un-used area. However, when the state of a C-1 disc
used for the test is very poor, an SDL entry may occur. Accordingly, it is preferable to use

a C-1 disc whose state is substantially good.

In the modes of initialization with certification and reinitialization with certification, it is
checked whether the start sector number of the SSA and the total number of logical sectors
have proper values depending on the size of the SSA, which is designated by the user during

the initialization. It is also supposed that the spare area full flag indicates a state in which the
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~and that the value of the nunmber of entries in the SDL is set to "0"

Indi cating that nothing exists. Since no information i s supposed to exi st
i-n byte positions indicating the integrity of the SDL entise@CEn2)0the
spare area integrity, it is checked whether the byte positions are set to

"FFh" indicating an un-used area. In the node of verifying the extension
of a supdAcisent fuly, adaha the eaue bf themuatver ke entribeirhSDL iasdiyo €0pgeneralpn, b
1, " indi atlng{ a suppl enentary spare area full flag in the spare area
full f1dgdicgngthatpotiingiexisis; Recayss de fotalusedarep of the Slsis kanwa ddhevnwnberr

the star e 04 si.gn mul tiple

of 35" arth erfel H R ATHCT, Checked? ey e kel D0 np SPICKANES adeMinédl, o,
correct i aocaraimgly, HGEchédkeg kuhether tHegiZdudeke @i-uieal atrea%ﬂ the idsPBisWIDMA mirror
certification, reinitialization without certification and

rei ni ti 4ile eaquaktovthe size of thefuneased em o& ttm SDbowhtchonknovm:t)ased oditbanhimbera

prlrrary pare ar I fl in,t te s are,afuII" | i s set
to Etﬁlets I’féﬁiﬁ 4[#%%7“1?3% ‘Elsaﬁhg th- - saé‘f'a 15 {Sgf tocﬁfl:haige"ﬂsq he
pri mary iERRNECKAH ohelifer MR expbbibd viThEor a'iﬁe%é}wal% Shegrgof -owcharts of a
met hod of verifying DVA I nformation an opt |ca|a gl sc according to an

enbodi nent of the present | nventi on. A nmet hod of verifying that DVA
information is correctly generated or updated after processes of
gener at ilngheoreinijial ization widkiS DL ndnvensiorn, dhisa:heclwdr\ﬂmtham dhe stan aedtousurhbestof

e s CSAEN G ot AT ot FEIES RECLOrs B PROBRRUAY 4 ceprpding BRgheotioopt A ar e
| d
ocat ed dgR | gvﬂlﬁﬁg df@gtﬁ?&%ﬁﬂ%%%m?ﬂ%gntﬁ@i ialhfon. l?%aatlﬁ)qsu%éd Ihga"ilglle%%re

area, are identica ata 1n the four erent,

t he ver iat¢acfalliftag indichddéra sttampla wlnclomerSﬂA 3mob full0.2 The numper af ¢rdriesShBDL al |
the contents of DMA shown in FIG are checked, If the data in the four
DVAs ar énayderiet ©ghe pymbgif satrisp, \@11911 areinQb conysred fnt@rhe@b)lstdmt femaimisthe; s

or cciot e ioq eRReery BT 18 ok eyt Emerih il SBY, Xy abot pomyssied: s on

S 104, amd thdentfePeLHhe GPRS. ISIn@NRY itdrafation I uppddedith exisDinl yté g6ditiokal to
the predetermned DDS ID in operation S103, a disc certification flag in

accor damedicaging rﬁh@mtqgmst of:the pemaining SbMeenitriessind chessparaprepintegrityyrit § chesked f

h [ i
the di S%vh%ﬁletr the é:yatltta posmons are set to "FFh" indicating an un-used area.

In the mode of reinitialization with clearing the G2-list and the SDL, it is checked whether the
start sector number of the SSA and the total number of logical sectors have proper values
depending on the size of the SSA, which is designated by the user during the initialization.
It is also supposed that the spare area full flag indicates a state in which the SSA is not full,
and that the value of the number of entries in the SDL is set to "0" indicating that nothing exists.
Since no information is supposed to exist in byte positions indicating the integrity of the SDL
entries and the spare area integrity, it is checked whether the byte positions are set to "FFh"

indicating an un-used area.

In the mode of verifying the extension of a supplementary spare area, it is checked whether
a byte position, "bl," indicating a supplementary spare area full flag in the spare area full flag

is "1b" indicating a full state. It is also checked whether the start sector number of the SSA
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flag in accordance with an initialization node is not properly set, the
user is infornmed of an error in the disc certification flﬁgiin operation
S 106, and the process goes to operation S 107. If the di s8 ¢dlGTi 2004t i on
flag is properly set according to the initialization node in operation

'S105, a DDS/ P update cqunter. in accordance with.the jni.tialization node
Us checkBaSTgneds BuEplsof 3 it srctr IBMbeY GRsTeSPOIing . thprsScIaT RfApETIOr

counter | the user is inforned of an error in the
DDS/ PDL %%‘a?te’“gé&l}ﬁfée‘?d% ?\l%%%er ation S 108, and the process goes to
operation S 109. If the DDS/ PDL update counter in accordance with the
initialization node is properly set in operation S 107, the nunber of
groups i the dndes iof imtididaton withaestifecation Binitidizatién withoutioeiteficatioh and oups
is not properly set, the user is informed of an error jn the nunber %f
groups | FFilitglzation withsertification & hitRosioge ey cating aprinary seate areg fyll flag

t he nunbgr ' L S€qdn . ' ratql . 09,
the nunoirng prdbfRBarciedh RReR stk 18 GuREABE Bl el ipald 'y T BB et
nunmber ofp 'mn%ein&h@pﬁnﬁfpgﬁ&é ¥rea ¢4 nottfGB. user is informed of an error in
t he nunber of zones in operation S 112, and the process goes to operation
S 113. In the enbodi nent of the present invention, the type of disc is a

DVD-RAM __ the nunber of groups is 1, and the number of zones is 35. |f the
nunber oFIGYRdstirengh 1) pe fiwchays eta msthed o xenity g M A, indpranation §f amoptical

t he | J . ' . C .ot ' ' > i

oper at 1 ofisRpiging id*hd BRPTBRGH BF Bt Hilealif’ AeliDE ot SpSHTRER s
s inforjigstnfation s €drfeily igbndrhed 'o@ﬁ%ddt&ﬂaftﬁr ]pi’dt%ssE’é;éf béhePNRgrivpating DMA
and the process goes to operation 115. If the location of PSA according

to the tinfermationlace pérfermed ipvarieus tpstgnedes s digelpsedi on 5113, PDL IDis
checked in operation S 115. If the PDL IDis not properly set, the user is
informed of an error in the PDL IDin operation S 116, and the process

Phe. nunoBPeBRARFIRS: Sh honghal. Hookmibd SPOLATI kAt witi@RB@ th AL >

nunber obMAY FDRMA3 nd DM APLiwioSof WHiclPERNSEed el lead-itEarés @nd two bhvbidkede of
an error in the nunber of entries in the PDL in operation S 118, and the
process Ipoated ima leageunaicanarg idengcal. If any one of the data in the four DMAs is different,

the verification of DMA stops in operation $102. In operation S101, all the contents of DMA

shown in FIG. 1 are checked.

If the data in the four DMAs are identical in operation S101, the identifier (ID) of the DDS
is checked in operation S103. If the DDS ID is not identical to a predetermined DDS ID, the

user is informed of an error in ID in operation S104, and the process goes to operation S1035.

——

If the ID is identical to the predetermined DDS ID in operation S103, a disc certification flag
in accordance with an initialization mode is checked in operation S105. If the disc certification
flag in accordance with an initialization mode is not properly set, the user is informed of an

error in the disc certification flag in operation $106, and the process goes to operation S107.

If the disc certification flag is properly set according to the initialization mode in operation

S105, a DDS/PDL update counter in accordance with the initialization mode is checked in
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16 0 5 OCT 2004 If the nunber of entries in the PDL is properly set in
operation S 117, it is checked whether each PDL entry |ﬁ5pm,e% set
according to an initialization node in operation S 119. Pf h DL entry
is not properly set, the user is informed of an error in a PDL entry in
operation S 120, and the process goes to operation S121. If each PDL
entry i sppracipeSie7.séf tha ODS/PDIgupdatesduntet is @t ipEcperi§rsetiRhEused iOPES@dIDT S
119, the start LSN for each zone in the DDS is checked in operation S121.
| f the @ngFror ighe S/ BE hupdatareouptier pmerasion OBy anddhe prosess goeh® epseations

i nfor rre% §§ an error in the start LSN for each zone in operation 122, and
the pro é S goes to operation S123. |If the start LSN for each zone in the
DDS is properly set, the location of a first |ogical sector nunber LSNO
is checked in operation S 123. If LSNOis not properly set, the user is

i nf or medf thefDPS/PL. @pddte chiifter! i Gotdr@ihce fwithNOihiflalPRABDA dAR iSplopérly a8dint he
process goes to operation S 125. Since the start LSN for eacﬁ zone and the
first LOReration®107,rthe nembBDfgreupsdn @rdicrie dhaskedin opsnationeS 199nié theofiundedrect s
which are reqgistered in th DL, aqperation S 119 aof checking _the PDL
entries o?gr &% NQLPrEpELlysse ftﬁ HeE R?Hﬁo %ftagregrqggmtl}eoquréléegﬁ)fﬁwsdﬂd
checki ngptiafioh 8490, £ (hprdeigoct fo difaddpcatinon of LSNO i's properly set in
operatloR S 123, an SDL D 1s theck In operation S125. If the SDL IDis
not properly set, the user is infornmed of an error in the SDL IDin
operation S 126, and the process goes to operation S 127. If the SDL IDis
pr oper | ¥f thenuinhemyf@ranpsima §peof disais$bbpanlycat in operative 5§109, themunbkaod @onsst h
can initializatio e is checked in operation S 127. If the SDL update
Count er i & oS RResied fyopecgiion 134 [ g i 08 zonss 6 Rotproni s HeRRg SoL
update ¢ i y , . jon
Si20. 1 £ Perie ot sATHR i Mk el of sof biaddH 3FE5 bl 1 plole e ld

i ni ti al iopedatiomS b8l elnithe emboditnentof thelptésent mverdiBnPble tyypedeftdiscoio W MED-RAM,
accordance with the initialization node is checked in operation 17 5 OCT

2005 S iheonumberiogf groyps/ipiy anghthg mumbeyak 290es i ot properly set, the user is
informed of an error

If the number of zones in a type of a disc is properly set in operation S111, the location of
a priniary spare area (PSA) in the disc is checked in operation S113. If the location of the
PSA is not properly set, the user is informed of an error in the location of the PSA in operation

S114, and the process goes to operation S115.

If the location of PSA according to the type of the disc is properly set in operation S113, PDL
ID is checked in operation S115. If the PDL ID is not properly set, the user is informed of

an error in the PDL ID in operation S116, and the process goes to operation S117.

If the PDL ID is properly set in operation S115, the number of entries in the PDL is checked
in operation S117. If the number of entries in the PDL is not properly set, the user is informed
of an error in the number of entries in the PDL in operation S118, and the process goes to

operation S119.
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in the DDS/ PDL update counter in operation S 130, anhd the process goes to
operation S 131. If the DDS/PDL update counter is properly(deQCIcegydi ng
to the initialization node in operation S 129, the nunber of entries in
the SDL is checked in operation S 131. If the nunber of entries in SDL is
not properly set, the user is infornmed of an error in the nunber of

ent ri es If the muimbeBDf entries e thet PRI iSirdperlyapet in lopernation 83 £7,¢io ésscheckedpehethéron

S133. If the nunber, of entries in SDL is properly set in operatjon S131,

the. st areecl EDLGNUR isBEIPCDY Setaveordisg, tp an anibaliation ?‘%l%‘ﬁé? qpsrations ﬁé’s tepch he
start s r ] ' te ot 4 s 1 nf.or med
of an e?ﬁ%]? el“‘?\ ?ﬁ?‘g&s‘? é}g&{rl}gsggﬁﬁ‘? lu?ﬁf Egsanrf&(r) t#ea)ﬁseéiﬁ i nr% ao%g%gtﬁ ?g rl1i1 épélrgﬁ&ﬁ and

t he proc9e, ambthetpRoREpedsitoopérhbn Si21.t he start sector nunber of SSA is
properly set in operation 8135, the total nunmber of l|ogical sectors is
checked in operation S135. If the total number of |ogical sectors is not
properly set, the user is informed of an errqor in the total nunber of

| ogi cal f1§ é%‘tho?ELie:mrMﬂ%P&Pieﬂr segjasgordingdfo aprpitighzationdneds-a apsragion Sdd P othe
S137. If ¢ : i. i i i
D137 LR bR YaRE B 508 PPl RAE PRI el LCRE R P

i s not pRloaeRIbPSIShet ptrbjﬁ:rlg'%@f, theSuseis MifdRHeddf anddiroe il e statt BSN @61 €ach z61e
full flag in operation 5138, and the process goes to operation 5139. In
oper at i an ogeraggn 122, amsl the pracess gasetneperation PEA.ful | flag is set to " |b"
when the nunber of entries in the PDL checked in operation S 117

corresponds to a PSA full state, and it is checked whether the PSA full

“flag i ey . f ies : d
o s poAl Pl LR IoPHER ARBE AT RS RarGRi 5 eI 8F2 iR o s
137, an nanfbet LENOfib atbcked mipeie@dniSI2DPEIENER nobpdPerly fet} the us&As infbiméd ag

is not properly set, the user is informed of an error in the spare area
ful | fl adanerroparthe lasatidh aAI§NQ indoperasioprSd2é sandgbeprocessgoes torapsratign$i25.18 0
5 OCT 2004 In operation S 139, it is checked whether the SSA full flag is
set to " Ib" when the nunber of entries in the SDL checked in operation

S131 cord.espends .t SSA ful l te F tnhS: e t SA
full fl één‘%egtﬁ% g‘f’“t‘@ﬁg’&ea %%etaﬂéhﬂeu%te@gf LENp? F‘e‘g‘p B nﬁ$ g‘é?\q%ﬁ%&g‘%egs&geﬁ’gt
cor r esputhé QuABerss¥adfedtd whichte registered in the PDL, operation S119 of checking the

PDL entries is prior to steps of checking the start LSN for each zone and checking the location

of LSNO.

If the location of LSNO is properly set in operation S123, an SDL ID is checked in operation
S125. If the SDL ID is not properly set, the user is informed of an error in the SDL ID in
operation S126, and the process goes to operation S127.

If the SDL ID is properly set in operation S125, an SDL update counter in accordance with
an initialization mode is checked in operation S127. If the SDL update counter is not properly
set, the user is informed of an error in the SDL update counter in operation S128, and the

process goes to operation S129.

If the SDL update counter is properly set according to the initialization mode in operation S127,

a DDS/PDL update counter in accordance with the initialization mode is checked in operation
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If the SSA full flag is properly set in operation 139, it is checked
whet her each SDL entry is properly set according to thk 5n0qa§ ation
node in operation S141. If each SDL entry is not properly Set, e user
is informed of an error in the SDL entry in operation S 142. |If each SDL
entry is properly set, the verification nmethod of the present invention
ends. AsS1@8sdf iheddDSIRIVE uptite courpareintnoi propedly eet, treaiskryisvinforfed of tinatron
recordi ng and_reproduci ng apparatus, pro%erly enerat es or updates defect
i nf or matiN &k DD&ﬁBL&péaﬁpfcewﬁ& in; Qpgratignad 3R adidhifie PeecesLERas 1P QReratian S&31.

i nformation, which has no relation with actual defects, in each test type,
i nstead of using a disc having the actual defects. In addition, the
present i . . s ¢ . ; .

Dopar at oy HEODSADERILY KL b Bhoren el BRIt Hlflaf ARG Histe ]

di f f er erdpetativh SU2S,aheviumber@f vatiies BcthaSDINis clwckéd in®peratioh 8180 elfahéhmaber
defect information, which has no relation with actual defects in each

t est nodd enirigsindBLds nolpraperly sef.ghe Ay ihigfarmed of an grrog ir the nymbey ofrengags a

few preferre nmbodi nent t resent inventiaqn been shown and
descr 1 baf ¢ SRR RRRERL S Al TnEbEeR aget e iRa a3, e art ¢ hat
changes may be made in this enbodi nent without departing fromthe
principles and spirit of the invention, the scope of which is defined in
t he cl ailfrtheafightel OF Enteigs! invSIDENRS ropédy $& ioperdfir STAH) thSstdfiakectos nemBérard
is: 1. A nethod of verifying that defect managenent area (DVA) infornmation
is prophe B§AJeakackedin eperalipncaildd. df therstart sestasmymbgr af tec¥SA ispras poepenky
“appar atus, which.record and/ or.reproduces infornmgtjo n_and/ ar an
bt cal S SR if BfoRER c5 ARARbiR B8 ARG Rr nim iRt b€ S5 R b Bpiafion SIS o
testing FhlenOpReERidob i dperRfbald38f the DVA information, the nethod
conprising: reading the generated or updated DMA i nformation; and
verifying the read generated or updated DVA i nformati on using reference
DVA information which is predeterm ned for the test node to provide a
veri fi edf thestart secer nmnberradtSSdais properlaiset in opevation S h33, Wae t@éﬂi@umgeﬂofdagwal

updat ed sg)é\t/lg\rsI is I:l?ercﬂg& fn%rf)eration S135. If the total number of logical sectors is not properly set,

the user is informed of an error in the total number of logical sectors in operation S136, and

the process goes to operation S137.

If the total number of logical sectors is properly set in operation S135, a PSA full flag is
checked in operation S137. If the PSA full flag is not properly set, the user is informed of

an error in a spare area full flag in operation S138, and the process goes to operation S139.

In operaﬁon S$137, it is checked whether the PSA full flag is set to "1b" when the number of
entries in the PDL checked in operation S117 corresponds to a PSA full state, and it is checked
whether the PSA full flag is set to "Ob" when the number of entries in PDL does not correspond
to a PSA full state.

If the PSA full flag is properly set in operation 137, an SSA full flag is checked in operation
S139. If the SSA full flag is not properly set, the user is informed of an error in the spare

area full flag in operation S140, and the process goes to operation S141.
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isread in a formof a DMA mirror file. 3. The nethod of claiml1, wherein
the generated or updated DVA information is directly read)fy @GTa2lB¥A area
on a test disc.. 4. The method of claim1l, wherein the test nbode is one
anong a first test node including initialization with certification and
initialization wthout certification, a second test node including

rei niti alnopgratipn SAi3Phitdeehackedwhether, the 85A; fullflagzssetda "Wt wher thermiamber of

Go 11 st Siiesih B DL SRR befition S5 bt Espafd iy el RS B8 16
suppl emesepksd \%Hé’%ﬁ@r tﬁé §§A fafl q}lag i§ Q¥EJ 'bﬂ"e\ﬁﬁerﬁfﬁg QuinBEr (Yteédtrfl 1'ﬂQhe §ﬁf, dd})%

recording Is perforned based wrong I nformation.

cl ai m 4, ndtwotrespond aojaniSSiAnfyll sedse.ai ni ng a f| rst test di sc by for m ng known
physi cal defects on a blank disc have no information and using the first
test disc in the first test node; obtaining a second test disc by

(rret  mif e S§A i fag ipidne mgtgﬁa%“@mzési‘st i shicked ihetheg cagh SBhaniiyde tha
DVA i nf ;ggé tae&ﬂaﬁg% it i gﬁh;atfoﬁ Eogbaﬁon R4i b %ﬁ%ﬁfir &gg{jls%ﬁa

0 5 OCT talnlnga test y recor |ngt e pre-

cont ent sproperiyhset Bivb\usen id inforfried of an éresit 1ndh$SDL angly usopegationssiciandf edchrSDL
file having sufficient SDL defects to fill the supplenmentary spare area
as the DHINYrisPEoRsElY ssh theeerifiGasion meghodipfshe prasentiaventipp ¢ndest node; and
obtaining a fourth test disc by recording a third mrror file, in which a
start sector nunber of each zone anong the pre-fixed contents of the DVA

z’ ' S W“ tt Ré}ﬁ&cﬁﬂ%’c}})ﬁ%{%f %r@&ﬁﬁxnvgﬂle&rn%sﬁ (réﬁﬁése(ﬁ t Letbrding’a o%Eitn test

he verl yl ng co rlse veri fying

that a  dppufadls pripaty g¥vibsateswtivplatesdéfoet ibldPmutiod, tusingi adifferdntitest diby h&fin
positions on the o gtl cal disc, have the sane data. 7. The met hod of claim

1, wher eradeteranined defogtipforraatinm, sdichvhas ne yelatiorawith setualdlefacts, in eachdest tipeur e

((ZC[))E]?I)’I !52 %ea%vpfusmg aglscrﬁ%;[/lrﬁg%eogct&a{ 7. wherein the veri fyl ng of the DDS

In addition, the present invention easily verifies that a recording and reproducing apparatus
exactly reads and processes defect information, using a different test disc which generates a
mirror file from predetermined defect information, which has no relation with actual defects

in each test mode, instead of using a disc having the actual defects.

Although a few preferred embodiments of the present invention have been shown and
described, it would be appreciated by those skilled in the art that changes may be made in this
embodiment without departing from the principles and spirit of the invention, the scope of

which is defined in the claims and their equivalents.

19



checking a DDS. identifier, a disc certification flag, DDS/ primary defect
list (PDL) update counters, a nunber of groups, a nunbeyf T0QPrB4 a

| ocation of a primary spare area, a location of a first |ogical sector
nunber and a start |ogical sector nunber for each zone. 9. The method of
claim8,. wherein:. the checking the DDS identifier conprises checking
whet her the DDS identifier is a predeterm ned value; the checking the
disc certification flag conprises checking a value of a bit indicating
in-progress in the disc certification flag, a value of a bit indicating
user certiduaass on and a value of a bit indicating disc manufacturer
certification in accordance with a predeterm ned test node; the checking
t he DDS/ POhat ppddtimedsunt ers conpri ses checking the DDS/ PDL update counter
val ues and increments of the DDS/ PDL update counters representing a
difference in lthe DPSidthad afp@sifyéngcihuindeiics nanigementadiéh @NAY irtfbehation is
predeterm ned.test in accord e. Wth th predeterm ned test node; 0 5
OCT 2004 PRESIHELRIAY & H‘Bgﬂffﬁ%ﬁﬁ a6‘f°°§$‘%ﬁﬁ5’§/°6 STAEpduSiag appgatks, mdichiiecomfber
of groups andior apeaiucaNinéorinhtidh an dind/or HORE an tdpbicdt NBEK W DRE RuoRekioR
zones conpri.ses checki ng the nunper. of nes in accordance with the disc

Z0
type; and PP PRICHT tha PPYcEeqeo fProfsting ethe rgeperryons gk vadats @4 the R Ases
checki ng fidferniatios,ttheamethod @sipris@gt or nunbers of the primary spare area. 10.
The met hod of claim9, wherein the checking the disc certification flag
conpri ses: chetR{AG MR getsated of updatedbDMIA infasmationoand | on b7 i ndi cati ng
| n-pr ogr ess/ NOYeriffinpROFAS Gehdiated b8 uBhitca BRIA libdofitioR LisllgAtdhchoe Bhiaand
informng a user that formatting is a failure when the \%a ue of the bit
posi tion BHornagon wblchﬁd&@dfs«f@ntnﬁgfoyéhq}@st iode teerepide gessified eequlb7 bei ng " b".
indicates that formatting is conpleted, and the value of the bit position
b7 being" Ib" indicates that formatting is in progress; checki ng whether
reserved bit pdsiti oths mhadnfslagh 1bwhérpintthregentrated or npdatadd2Middnfofthatipnar e

is read in a form of a DMA mirror file.

3. The method of claim 1, wherein the generated or updated DMA information

is directly read from a DMA area on a test disc.

4, The method of claim 1, wherein the test mode is one among a first test mode
including initialization with certification and initialization without certification, a second test
mode including reinitialization with certification, reinitialization with secondary defect list
(SDL). conversion and reinitialization with clearing a G2-list and an SDL, a third test mode
for verifying an expansion of a supplementary spare area, and a fourth test mode for verifying

whether recording is performed based on wrong DMA information.

5. The method of claim 4, further comprising:

obtaining a first test disc by forming known physical defects on a blank disc have no
information and using the first test disc in the first test mode;

obtaining a second test disc by recording pre-fixed contents of a DMA on the first test
disc, and using a first mirror file in which the supplementary spare area is not full as the

DMA information recorded on the first test disc, in the second test mode;



all "Oo"; checking whether a value of a bit position bl indicating the
user certification flag in the disc certification flag is """ in a node
of initialization without certification, and is "Ib" in Bdd@CTo004
initialization with certification, reinitialization w thout certification
and reinitialization wth certification; and checking whet her a val ue of
a bit position bOindicating the disc manufacturer certification flag in
the disc certification flag is "Qb" in the nodes of initialization wthout
certification and initialization with certification, and is "Ib" in the

node of rei nitokhinin@hithird teididd By tredoRlifd the RLMRA cattehts 6f thé DIVBA b ity Wi th
certificati og]Ii 11. . The method of claim9, wherein the checking the DDS/ PDL -
updat e colfift &5 2pd H5ies a ssecende Miirerg filih devine suffivienb§Iipdefestatoe fillothet er

val ues angugphnenaéy §aRUréa £fthé DRIA RIRSdEPbn %%Eﬁeﬁ QME} f@ltfe M@ &k moad” 1N 2

node of inifialization without certification,. checking whether the
DDS/ PDL u te counter values are "0" and the increnents of the DDS/ PDL

updat e count er ghiifiRg @SB RSt &sdbd tRbRNEE idtHiEoPRR. ?Ph'hﬂﬂdﬁgtﬁt st ers
before and after the predeternm ned test are "1" in a node of
initializBtPbsy of eaph @ene pmprgatheopre-fixed cementy of theoDMAOGT waitied wibeslhen t he

DDS/ PDL upgiab&, GOMB R eViddem (A Ruflh B fyd.0US val ue” and the increments
’ 17N e

of the DDS/ PDL update counters are a node of reinitialization
wi thout certification, and checking whether the DDS/ PDL update counter

values are a "previ . h LNC, of the DDSLPDL .update
counters repr.es'ent i ggl%aﬁ{%%#fgfr gglg}atli ﬁlh?ljﬁlg thgg?%ﬁ’g 0861351?65‘ ‘(':eg&ﬁ?%ﬂ?%ef ore
and af t er plureditypefcloMiAsy whidke s the DMAmeitteRn a pluslityoafepositionsesmiht iopdidal disé,on
with certifij .0n...12. The nmethod of claim1, wherein the verifying
conpri sesh%/dgﬁ%%?%ga%' primary defect list (PDL). structure in a DVA. 13.
The nmethod of claim 12, wherein the verifying of the PDL structure

7. The method of claim 1, wherein the verifying comprises verifying a disc
definition structure (DDS) in a DMA.

8. The method of claim 7, wherein the verifying of the DDS comprises
checking a DDS identifier, a disc certification flag, DDS/primary defect list (PDL) update
counters, a number of groups, a number of zones, a location of a primary spare area, a

location of a first logical sector number and a start logical sector number for each zone.

9. The method of claim 8, wherein:

the checking the DDS identifier comprises checking whether the DDS identifier is a
predetermined value;

the checking the disc certification flag comprises checking a value of a bit indicating
in-progress in the disc certification flag, a value of a bit indicating user certification and a
value of a bit indicating disc manufacturer certification in accordance with a predetermined
test mode;

the checking the DDS/PDL update counters comprises checking the DDS/PDL update
counter values and increments of the DDS/PDL update counters representing a difference in
the DDS/PDL update counters before and after the predetermined test in accordance with the

predetermined test mode;



conprises checking a PDL identifier, a nunber of entries in the PDL and an
integrity of the PDL entries. 14. The nethod of clai mlaS\/\/geq'ez' b t he
checking the identifier conprises checking whether the PDL identifier is a
predet erm ned val ue; the checking the nunber of entries conprises checking
whet her the nunber of entries in the PDL is a predeterm ned nunber; and
the checking the integrity of the PDL entries conprises: checking whether
a location of a first |ogical sector nunber is properly set based on a
nunber of entries registered in the PDL, and checki ng whether the start

| ogi cal sect orthawikingf the adkr 0 pRUPS chfifHRes bNecﬁiﬁ% thaa@dber T grbgpsnmnber

of entries registered.in the PDL. 15. The nethod of claim 14, wherein the
checki ng PO RAFIEM 1H5UHPEi es  conprises: checki ng whet her the number of
entries in thehP¥hedking the mintRr RN coipristdbhetRin Me nibBOYE zones in
certification, and _checki ng whether the nunber of entries in the PDL is

t he nunbeFCCBTda’f“FFéV‘ﬂ’rfbﬁva‘sc%V@P‘éal def ects and defects, which occur
differently onha cBéckine bt lobddi ' . LB b ol an with
certificat iyon, reinit |gal [ ;gﬁog%@ﬁﬁ%ﬁ&g%aﬁ?ﬁgﬁ?ﬁg %ﬂr?glh?%?iﬁi%?ttan?zat i on
wi th cert 1264 ssgtes wpnbepspf thy primpoTsPRBG4ea16. The net hod of clai m 14, wherein
the checking the integrity of the PDL entries conprises: checking whether
areas for a PDL entry type and a PDL entry have val ues indicating an
un-used area iW-a wéthedhpf rclain Damwhereinnthenchacking: thei discc edrtification Iflagki ng
whet her tg@nfrgl,s:entry type is "10b" indicating a Gl-list of defective
sectors detected during user certification in a node of initialization
with certifi cathednng wheshdtiarvglupita hie positim Whdieating yn-prpgress/ ot iBfbgress in

i ndi cati ng.q;k r&@%cﬁidni f?a% 950" 13919 "informing a user that formatting is a failure when the

value of the bit position b7 is "1b" because the value of the bit position b7 being "0b"

indicates that formatting is completed, and the value of the bit position b7 being"1b"
indicates that formatting is in progress;

checking whether reserved bit positions b6 through b2 in the disc certification flag are
all "0b";

checking whether a value of a bit position bl indicating the user certification flag in
the disc certification flag is "0b" in a mode of initialization without certification, and is "1b"
in modes of initialization with certification, reinitialization without certification and
reinitialization with certification; and

checking whether a value of a bit position b0 indicating the disc manufacturer
certification flag in the disc certification flag is "Ob" in the modes of initialization without
certification and initialization with certification, and is "1b" in the mode of reinitialization

without certification and reinitialization with certification.

1. The method of claim 9, wherein the checking the DDS/PDL update counters
comprises:

checking whether the DDS/PDL update counter values and the increments of the
DDS/PDL update counters are all "0" in a mode of initialization without certification,

checking whether the DDS/PDL update counter values are "0" and the increments of
the DDS/PDL update counters representing a difference in the DDS/PDL update counters
before and after the predetermined test are "1" in a mode of initialization with certification,

checking



indicating the Gl-list of defective sectors detected during user
certification in a node of reinitialization with cerhigm.th@ and in a
node of reinitialization with clearing a &-1list and! o] ry defect
list (SDL), checking whether the PDL entry type is "00b" indicating the
P-list, "10b" indicating the Gl-list of defective sectors detected during
user certification, or "11b" indicating the &- |list obtained after SDL
conversion in a node of reinitialization with SDL conversion, and checking
whet her a remai ning un-used area is "FFh" after the PDL entries
correspondi ng whethdtethaUDDS/PDIf uplfte koomer Pied el adgh®sdus WIR"addd Wel tten,

and all informati OF Wﬁctéve sectors occurring differently on a disc.
during mafyreReird e fpdatg goynfezs arsdds iy p magerqf gpinisighizagion yithput
certifi catérification@ndi tialization with certification, reinitialization
with SDL conversiqn apd the reinitialization with clearing the &-1ist and
the SDL.. 17.cheriangwhether thy DPPADE, update cpranteri valuehare afipiekiopyvalued andthet i ons
of the fi jRfemdnRUSCAL HIBGPDL PR ouABH fefiBsehliff b difiGbfR! inSEE Is/BBIDET
conpri ses checking whether the location of the first |ogical sector
nunber ( LBRERfE coxpigrsthefore andyafier thrgpredgtermined dast prariBin 4 wodeefisinitiatipasionr e
predet er mygdekiBBiogl sector nunber corresponding to a case in which no
defects exist in a node of initialization without certification.. 18. The
met hod of claim 1, wherein the verifying conprises verifying a secondary
defect list ( ) st i PNOyerds . . Of im18. .
wherein the vgir%i'_ fyi r%ggééﬂ}t;oﬁedf%]gﬁ"st r ueé%lﬁpg %@@ﬁ ‘}ogrg)gl:sgcvﬁg Ki agprélﬁar%DL

i denti fi edefectdisgPDEYstpgoue wrddMAng SDL updat e counter val ues and
increnents of the SDL update counters representing a difference in the
SDL update counters before and after the test; checking disc definition
structure (DDSJ. pri rdeymethbdaif dlaist 17, PRhdreinpthat eerifyng tof rthe \PANI LU egudne

oo P g e £ Pk g, AP ot Rt B Dol aher B0 BEeccct or

nunber s i BDheseieondary spare area (SSA) and a total nunber

14. The method of claim 13, wherein:

the checking the identifier comprises checking whether the PDL identifier is a
predetermined value;

the checking the number of entries comprises checking whether the number of entries
in the PDL is a predetermined number; and

the checking the integrity of the PDL entries comprises:

checking whether a location of a first logical sector number is properly set based on a
number of entries registered in the PDL, and

checking whether the start logical sector number for each zone is properly set based

on the number of entries registered in the PDL.

15. The method of claim 14, wherein the checking the number of entries
comprises:

checking whether the number of entries in the PDL is "0" in a mode of initialization
without certification, and

checking whether the number of entries in the PDL is the number of the known
physical defects and defects, which occur differently on a disc during manufacture, in modes
of initialization with certification, reinitialization without certification and reinitialization

with certification.
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of logical sectors; checking a spare area full flag; checking a nunber of
entri gs in the SDL; and checking an integrity of the Bra 0GTt 2004s. 20. The
nmet hod of claim 19, wherein the checking the SDL update counters and
increnents of the SDL update counters conprises: checking whether the SDL
update counter values in four SDLs and the increments of the SDL update
counters are all "0" in a node of initialization wthout certification,
checking whether the SDL update counter values are "0" and the increnents
of the counters are "1" in a node of initialization with certification,
checki ng whet her the SDL update counter values are a "previous value". and
the increnments of the SDL update counters are "1" in a node of
reinitializati bh w tHsulethed Pf ichairg dét é}’ﬁefelaln@e cheskidigntye vintegtitis rof tthee PBDL
updat e COWhkigs conrid@s are a "previous value” and the increnents of the
SDL update counters are "2" in a node of reinitialization with

certificati on. chegking whetherearess doref PI3L ety type anghpePIRL antrhbave lveluks indicating

DDS/ PDL u t he DDS/ PDL updat e
counters gg?r%rﬁlseg%?%ﬁﬁmdﬁbﬁﬁﬁm qﬁ%ﬁﬁ{lﬁﬂg%ﬁ?ag > updat e counter val ues
and the incr en@mbnbthth@thqmm wwaf'wbémmaanga @ﬂdlsmﬂdefe@tiva sectarsnode
of initia er the DDS/ PDL
updat e COH%%@%A% g‘ugé}%ﬁlﬁﬁagfpﬁgl{ 81‘3%4 mnlg?l?mn ?e\{%? QU0 B updat e
counters are "dhiecking ahathekethe fPDLNentiyatype at 109h" \iududatmgatknbwna’t-iismx "toecki ng

whet her t Vi Le. a revi. val ue" t he

i ncr ement E{% "?E)éé] Bgf)%gﬁ %atede?eg %?é(;cgoa% ée{fg(g‘edg(ri“emg1“'885 ﬁergﬁ??ﬁﬁlé 1 mode o "t
reinitial reigitialoatiou witimmlﬁoaemt arkdiic aiodeof rainttiakBio & Tth2RAkngehag fisngd whet her
t he DDS/ PDL da val ues are a "previous value" and the

i ncr enent gec8 ae%ﬁ%%{gggihpdate counters are "2" in a node of

reinitializati checlmng heth@rthé PDI:a:htrp Bype 2s?"00Ehﬁnd{Baﬁﬁg)ﬂie @Llisg, | "a0bM iddicati@er ei n
the chec k%he% {1& of geqf'ec(iwe s6Ctors gewcte%mnng user certlﬁcatlon, or "11b" indicating the G2-

list obtained after SDL conversion in a mode of reinitialization with SDL conversion, and

checking whether a remaining un-used area is "FFh" after the PDL entries
corresponding to the number of the known physical defects are all written, and all
information on defective sectors occurring differently on a disc during manufacture is written,
in the modes of initialization with certification, reinitialization with certification,
reinitialization with SDL conversion and the reinitialization with clearing the G2-list and the
SDL.

17. The method of claim 14, wherein the checking the locations of the first
logical sector number and the start logical sector number comprises checking whether the
location of the first logical sector number (LSNO) and the start logical sector number for each
zone are predetermined logical sector number corresponding to a case in which no defects

exist in a mode of initialization without certification.

18. The method of claim 1, wherein the verifying comprises verifying a

secondary defect list (SDL) structure in a DMA.

19. The method of claim 18, wherein the verifying of the SDL structure
comprises:

checking an SDL identifier;



the SSA and the total nunber of |ogical sectors conprises: checking

whet her a start sector nunmber of the SSA is a start sectph DOTE04
corresponding to a size of the SSA which is designated by a user, an
checki ng whether the total nunber of |ogical sectors is a total number of

| ogical sectors properly set based upon the size of the SSA designated by
the user, in an initialization node or an reinitialization node. 23. The
met hod of claim 19, wherein the checking the spare area full flag
conprises: checking whether a primary spare area (PSA) full flag is set

based on a nuntigckiag SDENFdaeS cduntet ReluBDind ﬁiafénféii@(?dfl e sme&ﬁtﬁfe Gounefy full
flag is set based on the nunber of entries in the . The met hod of

cl ai m 23, TRAREPRIMS aditferenre ik tha §DLwdatp souatess kefore and aerFﬁ\S teSt}orrpr i ses:
checki ng whet h@l{eckﬁig dROAIBRBbE sRh@fte f(BUS)/Inlnﬂ&y' &%ﬁ%?ﬁlstt g’lﬁ%%\hﬁﬁt@ chilneghi ch

the SSA i s not inan initializatioh nodé a |t|a|zat|on
node, and valec R crmenis et they ODSPDE ipflate [counters repagsentingt s difference in thewhi ch

the SSA '@HB?PDi%Ja’teco%ﬁt%ﬁrbeﬁ%éﬁﬂ%h@ﬂthmesta suppl ementary spare area is
per f or med in a node verif ext ensi on of the supplenentary

spare area. 25Shetking jagicabstcior n@nlaﬁrmnzasecmleryeapmetm (684} kidwtadi@umberber  of
entries i BriodRal solthrsCOMPr i S€s: checking whether the number of entries in
the SDL is s6t to "0" in nodes of initialization wthout certification,
initializati onclmlslhg@s:ardafrm@ﬂiﬂeg reinitialization with certification

and reinitialli Elhﬁ I?zr%%?rﬁ'iésrﬁ?gl%s%l |dst and the SDL, and . check! ng

whet her the nu ries I's set to the nunber of renaining
SDL entries mhdmdbaga1mugnwaﬁﬂmﬁﬁﬂdﬂmmmo the GQ-list in a node of
reinitialization with SDL conversion. 26 0 5 OCT 2004 26. The net hod of
claim19, wherein the checking the integrity of the SDL

20. The method of claim 19, wherein the checking the SDL update counters and

increments of the SDL update counters comprises:

checking whether the SDL update counter values in four SDLs and the increments of
the SDL update counters are all "0" in a mode of initialization without certification, checking
whether the SDL update counter values are "0" and the increments of the counters are "1" in a
mode of initialization with certification,

checking whether the SDL update counter values are a "previous value" and the
increments of the SDL update counters are "1" in a mode of reinitialization without
certification, and

checking whether the SDL update counter values are a "previous value" and the

increments of the SDL update counters are "2" in a mode of reinitialization with certification.

21. The method of claim 19, wherein the checking the DDS/PDL update counter
values and increments of the DDS/PDL update counters comprises:

checking whether the DDS/PDL update counter values and the increments of the
DDS/PDL update counters are all "0" in a mode of initialization without certification,
checking whether the DDS/PDL update counter values are "0" and the increments of the
DDS/PDL update counters are "1" in a mode of initialization with certification,

checking whether the DDS/PDL update counter values are a "previous value" and the
increments of the DDS/PDL update counters are "1" in a mode of reinitialization without

certification, and



entries conprises: checking whether byte positions indicating the
integrity of the SDL entries and a spare area integrity 3£gnﬁe%mi " FFh"

i ndi cating an un-used area since no information is suppg ﬁ in

t hese byte positions, in nodes of initialization w thout certlflcatlon,
initialization with certification, reinitialization with certification and
reinitialization wwth clearing a &-list and the SDL, and checking

whet her the byte positions indicating the integrity of renmaining SDL
entries and the spare area integrity are set to "FFh" indicating the

un-used area s¢HR6Eing FBethGHRIDDEPDI updaleo@itivaRSs ARY "bfé@iouéj@ahgmang Be | €S
whi ch are_not converted into the entries of the &-list, and thus no

i nf or mat | SIFTREnS e JADP/EDL indete; spuptsessare b\ an gomiods ef seinitinlizatiom aiithof
reinitial pgatitsdignWM th SDL conversion. 27. A nethod of verifying whether
def ect managenent area (DMA) information is properly generated or updated
in a recording and/ or reproduci ng apparatus which records or reproduces

i nformation omapand/ ofpef i MBgadt cﬁlﬂﬁ'@ hedddin The Unbdkind 2 Bﬁ/f‘af s@gtgf R in. the
met hod conprising: setting a test er ence accordn 1 ode;

gener at i n{:]lets§§taf¥1rﬁhmﬁhmmh¢r Oﬁlpamltsmrmlrmﬁsar mation whi ch does not have
any relation 4a.86 % e L6k sewat Hlmbse 98 %'-Sgd or Upd sec% T % ar®
recordi ng and/ or ro u0|ng ap at'us, acc cor di e Sal ?},
execut i ngcwetsmtdlﬂgdo a vige oifttw S@Atwthe:htle&ts1gnaté<bb)nausemand15| ng the t est

reference int on tho of. .cl.ai.m 27,
further conpri %?"r’tklﬁge k’v@? bt he Ztgt t’setr Otﬁcég%wa |S§°r?,t°rf)))s P %ﬁo‘tmo%‘ﬁ%)m cal
def ects oseca)rsblbtapdrlychetshasechrpdn thetsizalolﬂ thePSA deesignaiel tyehié usdt, Eiﬁ an Iytialiegtiondi Ng
pre-fixed cQng ent n the first test disc, and recording a

mrror fife %%%%Vﬁ?ﬁﬁh?%otﬂgd?est nmode in the first test disc, and using
the second test disc in generatlng t he test |nfornat|on 27 0 5 OCT 2004

29. A nethod 053..Ve” Inqghggt Eum dl%f ereln t E[\1eck1ng al{eegpare%a ful?fﬂ%rg mation

comprises:

and

checking whether a primary spare area (PSA) full flag is set based on a number of
entries in the PDL; and
checking whether a SSA full flag is set based on the number of entries in the SDL.

24. The method of claim 23, wherein the checking the spare area full flag
comprises:

checking whether the SSA spare area full flag is set to a state in which the SSA is not
full in an initialization mode and in a reinitialization mode, and

checking whether the SSA full flag is set to the state in which the SSA is not full,
after extension of a supplementary spare area is performed, in a mode of verifying the

extension of the supplementary spare area.

25. The method of claim 23, wherein the checking the number of entries in the
SDL comprises:

checking whether the number of entries in the SDL is set to "0" in modes of
initialization without certification, initialization with certification, reinitialization with
certification and reinitialization with clearing a G2-list and the SDL, and .

checking whether the number of entries in the SDL is set to the number of remaining
SDL entries which are not converted into the G2-list in a mode of reinitialization with SDL

conversion.



is properly generated or updated in a recording and/or repr oduci ng
apparatus which records or reproduces information on %/ ﬁh f g\

optical disc with the DVA information, the method congﬁl 5 @ nerating
test information fromthe DVA information, which has no relation to

actual defects and which is generated or updated by the recordi ng and/ or
reproduci ng apparatus, according to a test node; and verifying the test
information using a test reference for verifying the DMA information. 30.
The nethod of claim?29, wherein the test information is a DMA mirror file.
31. A nethod of verifying whether a recording and/ or reproduci ng appar at us
reads and processes defect nanagenent areaé.l i nformati on properly,
conprising: pet§orniHy wethed et sbind@ophstrig the Checﬂ(élstthmegréﬂ of theeSPLdi sc
cont ai ni ngniRELIRIpBLes ned defect information using the reproducing and/ or
recordi ng apparatus to generate test information fromthe DVA
information; and conparing the test information with reference test
information togud fatl

¢ epr oduci ng appar E%Wh@@ilaby%‘g&l{xdrﬁqg&@ﬁm thd tﬁ'ﬁé&éﬁ}p?f ﬂ{ E%?ﬁ%g mc)e.ls, Ia;slcll ﬁg

maki ng knéRere pley Shiegtity ¢ eestto "FEht hmhq@txwen emmserbdredesﬁlec;monnfommmm Bn at
predet er g e.a first te

obt ai ni ng1§ Lg’%gsgggﬁ %Sgs tﬂg@e Bytgt})%gﬁé%%t di iﬁlé)d%sr gtr ﬂ%glﬁm%rwl@ﬁt“ e 655%1‘%% in

t he fi r st initisdizatiodi with canﬂlicatmmolrdmnglzatwn withr ceftificeticnC el ebinigalizatidrhevithest
node in t [ havi ng the recordi ng and/ or reproducing

appar at ushl%elﬁgaséziﬁ %d% e‘bsLs adn the second test disc, to generate a
second test disc with the DVA i nformation; and reading the DVA infornmation
fromthe second test disc. with the DVA information, to generate a test
DVMA mrror file as the test information; wherein the reference test

i nformati on i schackisf @hﬁmehemﬂﬁe lﬁﬂsftfoﬁs’ 1nfiichtﬁlg the Mtdghitly ofQ6ainidg SBL GHieed Of

f t [ d t oper |
! rans! at Savih e Bet RRhLALaR My EROhe e R vaEE RO T8 i mEBHG of

SDL entries may include SDL entries which are not converted into the entries of the G2-list,

and thus no information is supposed to exist in these byte positions, in a mode of

reinitialization with SDL conversion.

27. A method of verifying whether defect management area (DMA) information
is properly generated or updated in a recording and/or reproducing apparatus which records
or reproduces information on and/or from an optical disc with the DMA information, the
method comprising:

setting a test reference according to a test mode;

generating test information, from the DMA information which does not have any
relation to actual defects, which is generated or updated by the recording and/or reproducing
apparatus, according to the test mode; and

executing a test for verifying the test information using the test reference in the

reinitialization test mode.

28. The method of claim 27, further comprising: ‘

obtaining a first test disc by forming known physical defects on a blank disc; and

obtaining a second test disc by recording pre-fixed contents of a DMA in the first
test disc, and recording a mirror file according to the test mode in the first test disc, and using

the second test disc in generating the test information.
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preparing a test disc having known physical defects and a test reference
DVMA mirror file according to a test node; generating tggsh @@Tq@ﬂption
based on having the recordi ng and/ or reproducing apparatus performthe
test node on the test disc; and conducting a verification test on the test
information. 34. DVA information which is properly generated by a
recordi ng and/ or reproduci ng apparatus using the process of performng a
process according to a test node on a test disc containing known physi cal
defects and a test reference DMA mirror file using the reproduci ng and
recordi ng app2.at usA imethge Pe vaifging haethbdAlcfddf MEAMREMOR ared §DBIDtihBeEmitRat
information fraomthe agner%%eg.DNAilqﬁg ion;ﬂggd conparing. the test

i nf or mat i SrPREY EPRTEPLATEPRIEE N P ATCGFIRE INGIPT FePrefuice fPprsatys Whish rgcodst i on
of the reeptepidigeesfifofifiation WnOfidGr T@ndBP 8ptiallgisc Fath thE DNENMAnfothRINBIH.0N Of
claim 34, erein the conparing conprises checking a structure of a DVA

a disc def°HCECONPISN&ict ure (DDS) of the DVA, a primary defect |ist

(PDL) . struct ussperafish s RESHHAA6Y fomSthe [SNAA) infdrhdGdh! Wi ndshgo RM¥onvi Ch
formthe test information. MNETHOD OF VERI FYI NG DEFECT MANAGEMVENT AREA.

| NFORMAT] estpabdefesfsTandawhioh 4o gspsatrshor updatydiby Dheapestime and/pe repseiuging

verifyi ngagdagniefe6lingRN2 88 Rete. #l¢ea (DMA) information of an optica
disc. The nethod verifies that DMA information is properly generated or

updated after a recording and reproduci ng apparatus, which records or

' eproduces | nfQkakd QR Al Otk BBn lsing Bl 1P refllchbe bt Redfile a&%{%i on,

perfornms a process 1n a test no or testing t gener n. or ate of
DVA i nf or iermgtion. The net hod i ncl udes reading the generated or updated DVA
information and verifying the generated or updated DVA information using
reference DVA information which is predetermned for the test node and
provi di ng t he 30ver i flihethethod of ¢laim2%; wheliemghe/testiibfoimsatioa sd 4 PMAemirfor éite. t hat
t he recordi ng and reproduci ng appar at us
31. A method of verifying whether a recording and/or reproducing apparatus
reads and processes defect management area (DMA) information properly, comprising:
performing a process according to a test mode on a test disc containing predetermined
defect information using the reproducing and/or recording apparatus to generate test
information from the DMA information; and
comparing the test information with reference test information to determine a

verification of the recording and/or reproducing apparatus.

32. The method of claim 31, further comprising:

making known physical defects as the predetermined defect information at
predetermined positions in a blank disc, to produce a first test disc;

obtaining a second test disc by recording pre-fixed contents of a DMA in the first test
disc, and recording a mirror file according to the test mode in the first test disc;

having the recording and/or reproducing apparatus perform the process on the second
test disc, to generate a second test disc with the DMA information; and

reading the DMA information from the second test disc with the DMA information, to
generate a test DMA mirror file as the test information;

wherein the reference test information is a reference DMA mirror file.



exactly generates or updates defect information by perform ng vari ous test
nodes using different test discs having predeterm ned IZH rmatlon
whi ch has no relation with actual defects, instead of u5| ng a di sc having
t he actual defects. FIG 5

33. A method of verifying whether a recording and/or reproducing apparatus
properly translates and processes defect information, the method comprising:

preparing a test disc having known physical defects and a test reference DMA mirror
file according to a test mode;

generating test information based on having the recording and/or reproducing
apparatus perform the test mode on the test disc; and

conducting a verification test on the test information.

34. DMA information which is properly generated by a recording and/or
reproducing apparatus using the process of:

performing a process according to a test mode on a test disc containing known
physical defects and a test reference DMA mirror file using the reproducing and recording
apparatus to generate the DMA information;

generating test information from the generated DMA information; and

comparing the test information with reference test information to determine a

verification of the recording and/or reproducing apparatus.

35. The DMA information of claim 34, wherein the comparing comprises
checking a structure of a DMA, a disc definition structure (DDS) of the DMA, a primary
defect list (PDL) structure and a secondary list (SDL) structure of the DMA, which form the

test information.





