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ar ea. bt ' 4 of a disc definition structure (DDS), a
pri mar m@éﬁﬁg %P@ani ngﬂaﬂsbel\éondary defect list (SDL). DVA
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performing the same.

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 the defect management in a portion referred to as a defect management area
(DMA) thereon. DMA information 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 is composed
of a disc definition structure (DDS), a primary defect list (PDL) and a secondary defect list
(SDL).

DMA 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 a 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

a disc. That is, some information, for example, the position information of the start logical
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first logical sector nunber, can be obtained only by pe onpl ex
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SUMMARY OF THE INVENTION

To solve the above problem, a first object of the present invention is to provide a method of
verifying that defect management area (DMA) information is correctly generated upon

initialization without certification in an optical disc recording and reproducing apparatus.

A second object of the present invention is to provide a method of verifying that DMA
information is correctly generated upon initialization without certification in a recording and

reproducing apparatus for repeatedly recordable and reproducible DVD-RAM discs.

A third object of the present invention is to provide a test apparatus for verifying that DMA
information is correctly generated upon initialization without certification in an optical disc

recording and reproducing apparatus.

Additional objects and advantages of the invention will be set forth in part in the description
which follows and, in part, will be obvious from the description, or may be learned by practice

of the invention.



To achi eve the above and other objects of the invention, there is provided
a method of wverifying that DVA information is properly gﬁﬁaggﬁ in a
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result by verifying the test information using reference test information for initialization

without certification.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objects and advantages of the present invention will become more apparent by
describing in detail preferred embodiments thereof with reference to the attached drawings in

which:

FIG. 1 is a block diagram of a test apparatus for performing a method of verifying
defect management area (DMA) information of an optical disc upon initialization without
certification according to the present invention;

FIG. 2 is a table showing check items arranged for verifying a DMA structure upon
initialization without certification;

FIG. 3 is a table showing check items arranged for verifying a disc definition structure

(DDS) upon initialization without certification;



(DDS) upon initialization without certification; 3 0 5 OCT 2004 . FIG 4
is a table showi ng check items arranged for verifying a pr{rfa3CTd@0Bct
list (PDL) structure upon initialization without certification;, FIG 5 is
a table show ng check itens arranged for verifying a secondary defect I|i st

SDL) st t initializati it hout tification: Fl 6 i
bock i agr apior' & AbBpg g AR Ralb atalle TR bind Bl 4 BlbuaBfega i ® 12 °
DESCRI PISIY §dfucthirE upbtE fiiizhti VR tohbiviRik Fickader ence wi |l now made in detail
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rewritable discs version 2.0.

FIG. 1 is a block diagram of a test apparatus for performing a method of verifying the defect
management area (DMA) information of an optical disc upon initialization without

certification according to the present invention.

A test type disc (hereinafter, referred to as a C-1 disc) 11 is a disc having only known physical
defects which are intentionally made at predetermined positions on a blank disc. However,
in the present invention, the test type disc may be treated as a blank test disc to which no data
is written. Thus, as long as no “information” is recorded and only physical defects are present
on the C-1 disc, the C-1 disc may be regarded as being blank. A drive to be tested 110
performs initialization without certification on the C-1 disc 11 to generate DMA information,
and records the generated DMA information on the C-1 disc 11. A C-1 disc initialized without
certification 12 is withdrawn from the drive to be tested 110 and is loaded into a modified drive

120, which is capable of reading DMA information.



120, which is capable of reading DVA information. 4 0 5 OCT 2004 The

nodi fied drive 120 is manufactured exclusively for testing @r[g;mm?l‘be
referred to as a reference drive. The nodified drive 120 reads only the
DMA information fromthe CG1 disc initialized without certification 12
and genggat es,. r.or file 50 of the read DVMA information for the
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host interface and a file system witing and reading of DMA infornmation
Is perfornmed in the physical drive |ayer and the | ayers therebel ow.

Gener al Wheniherecarding and seprqsuging agshitsCturecef the RV Mnierordingctidput er, a

recordi L1100 | r 4l b . l, 00 . er
st anerteghlds apBaabinie by B erPRGE e s T, ke L
sect or gotfifpRér wih tiediecakdinghd repratinig ?ﬂﬁkzttu@,rh physRaINEivedayer f0h edtofding
recording operation is performed in a drive, the |ogical sector nunber
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data is transmtted to a recdording and reproduci'ng apparatus using only
t he | ogDMA isfechatiomisipeeformedhin the physieat dride tayenant the fayedsithersbelypar at us
converts the | ogical sector nunber into the physical sector nunber, which
I ndi cates a position at which the data is actually recorded, using defect

Generally, when data is recorded on a recording medium in a computer, a recording start
position is determined based on a logical sector number assigned by a file system. The file
position indicated by a logical sector number is logical and relative position information.
When a recording operation is performed in a drive, the logical sector number needs to be
converted into a physical sector number indicating a position, at which data is actually
recorded on a disc taking into account the physical state such as the state of defects of the disc.
However, when user data is actually recorded by the file system, the user data is transmitted
to a recording and reproducing apparatus using only the logical sector number, and the
recording and reproducing apparatus converts the logical sector number into the physical
sector number, which indicates a position at which the data is actually recorded, using defect
management information. Accordingly, when defect management information contained in
a disc has erroneously been read and written in a given recording and reproducing apparatus,
data cannot be exactly read from or written to the disc in another recording and reproducing

apparatus.
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information generated by the drive to be tested 110, with a reference DMA mirror file for the

C-1 disc 11, and informs the manufacturer or user of the result of performing a test to check
whether DMA information is properly generated by the drive to be tested 110 after

initialization without certification. The reference DMA mirror file is stored in advance or is
provided from the outside (a controller for generating a DMA mirror file) although not shown.

The DMA mirror file can be referred to as test information, and the reference DMA mirror

file can be referred to as predetermined test information. Moreover, the reference DMA

mirror file may be referred to as a DMA information file which contains ideal data without

errors, which can occur when a drive normally performs an entire operation.

A verification method according to the present invention includes generating as test

information, a DMA mirror file from DMA information, which is generated after performing
initialization without certification on a blank test disc to which no data is written, and verifying
the test information using reference test information for the initialization without certification

to provide the test result. The DMA mirror file contains specific information for test purposes



file can be referred to as predeterm ned test information. Mreover, the
reference DMA mrror file may be referred to as a DMAlnfcg\AEB@ rzg@'le
whi ch contains ideal data without errors, which can occur a

normal |y perforns an entire operation. A verification method accor di ng to
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120 can wite DVA information in a DMA mrror file to a DVA area of a

di sc, and can save the DVA information of the disc into the DIVA mrror
file. TReskRed id FRIS2, Qhe LK RMs'£0F Odr &}g%n%m Buct eagé ﬁﬁ]e ndition
initialization w thdut certlflcatlon e descri erenceto
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structure are _an error condition of DMAL through DVA4A, DDS/ PDL update
Sount er GroughisEN, SRlobedataesuntesnia SHL Ibronzh SRleh gad sortants sFDM/ direugh
count erg d,{l SDL1 through SDL4, and contents of DVALl through DMA4. The
error con ‘hon of a DMA itemis for checking whether errors exist in
DVAs, two of which are |located in a |lead-in area and two of which are

| ocated in a | ead-out area. Uncorrectable errors nust not exist in any of
t he fouTheDBﬂﬁer cdnifiioh, ofIBl\]E\MA bfAds ﬁo‘rd:he@hdﬁglwhbmeﬁﬁyonsmm ireDMVBAS , awerafor i s
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DDS3 and DDS4, and in four SDLs, i.e., )
verification is determined to be a fallure and a test needs to be retried using a new test disc.

To verify the DDS/PDL and SDL update counter items upon initialization without certification,
it is checked whether the values M, 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 SDL4, and values k, which indicate increments of the DDS/PDL update counters
representing a difference in the DDS/PDL update counters before and after a test, are "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 updéte 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 values. 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 SDL
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update counters representing a difference in the DDS/ PDL0 p &l LWbunt er s
before and after a test, are "0. " It is also checked whether the val ues
of the eight DDS/ PDL update counters are the sanme. Here, the value of
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val ue "Q | S t e jnformation is first witten. To verify the
contentgmhmgm\w@%&éﬁemmr the contents of the four DMAs,
i.e., DWVAlL, DvA2, DVA3 and DVA4, are the sane. As-shown in FIG 3, check
items for verifying the DDS in the DVA include a DDS identifier, a disc
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It is verified that the DDS identifier is "0OAOAh." It is checked whether the value of the bit

position b7, which indicates in-progress/not in-progress, in the one byte of the disc
certification flag, is "Ob." If the value of the bit position b7 is "Ob," this indicates that
formatting is complete. 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 "Ob," and it is checked whether the value of a bit position
bl indicating a user certification flag is "0Ob." It is also checked whether the value of a bit

position b0 indicating a disc manufacturer certification flag is "0Ob."

To verify the corresponding DDS/PDL update counter, it is checked whether a value M

indicating the DDS/PDL update counter value and a value k indicating the increment of the
DDS/PDL counter are "0." 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.



formatting is conplete. If the value of the bit position b? I@T | b, "
this indicates that formatting is in progress. According y5 ed004he
value of the bit position b7 is "lIb," this indicates that formatting is a
failure. In addition, it is checked whether reserved bit positions b6

t hrough,, b2 in.the disc certification flag are all "Cb, " and it i .
checkedMmREMEE: BRacS nBeR e B SBdu nutthe ofa Briman Biaes gk & "03L000n,
certifi j |8 coctd? nur ' 4 e e he I a bit
osi 1 onrpytacy B8 dsPscckdt qumbl of e WpiE tallyCbPATTHY " R ey 2.0
veri fy whethemthe éxptiodoNgSINDahEPe stypBSN fopenere rong, that ds, thesthe A.SM3aifhy a
value M indicating the DDS/ PDL update counter val ue and a val ue k

i ndi cat 155804 Fene; dopelydhtough thendsth ppns, Foped4; ane a pregetermined lpgicalsegtps o
checked hek. . : . u | Syie o ' indicating
that the nuéﬁbg’?nécl)lp ﬁ%1¥%h%§1a?£he&%ﬁ§gﬁ%&rﬁ@$ % T%e J31t%gza5‘9)98%12h M Enber of
zones i certifi€didh’ 1 ndicating that the nunber of zones is 35. 05 OCT 2004
Moreover, it is checked whether the first sector nunber of a prinmary spare
area i s "031000h, and whether the |last sector nunber of the primary spare
area is _"0341FFh." |t is checked whether the |ocation of LSNO and the
start LK ehscked whetherythe remaipingjreseryqqeareas{(pyte|positiops 39 20490 i theApRE
Zonel , thesdnt h zone, Zone34, are a predeterm ned | ogical sector
nunber,&%lﬁ#gqlren Fca és that there is no defect in the case of
initialization without «certification. It is checked whether the renaining
reserved areas (byte positions 396 to 2047) in the DDS structure are all
"00h. "Addidibhalbhnalspare areaspradefecamanagententiad £disc isalvidedinng a primaryspare area,
divided into a primary spare area, a secondary spare area and a .

suppl enbifCaRdary; ppar@arga e@cP a suppleprentagy spasparea. Jhe Arimagy snarg areq, Which isfist gned
when a (i | S.L0iti al.] e t efects, i | pari.l y. used
for o1 i Syt Vpefh i it R raRbRERRGRor BhicPE, B uari] oSG BR lit¥ipke
secondafeplacerném. ARreimAining AR arel € BE BTN thel KRoMREP BptRE Yredfor Andirea,
which is used for linear replacenment of defects occurring while a disc is

i n use, repkceraéntn ekhesgecendapasparearea, whikh ¢hused for hacanfepdacemient of dafeats

occurring while a disc is in use, is defined as a spare area, which remains after the primary

spare area is used for the slipping replacement during initialization. Alternatively, the
secondary spare area may be separately assigned. The supplementary spare area is used for
linear replacement of defects occurring while the disc is in use. The supplementary spare area

is additionally assigned while the disc is in use after initialization.

When a spare area for linear replacement is lacking during the use of a disc after initialization,
a supplementary spare area for linear replacement is assigned in such a manner that the
supplementary spare area is gradually increased by a predetermined size in a reverse direction
starting from the end of a logical volume area in a file system. The supplementary spare area
is also used in the reverse direction starting from the end of the logical volume area during

linear replacement.

As shown in FIG. 4, check items for verifying the PDL structure in a DMA include a PDL

identifier, a number of entries in PDL, an integrity of the PDL entries and an un-used area.



spare area is used for the slipping replacenent during initialization.
Alternatively, the secondary spare area may be separatel \j 5s8CHn2it The
suppl ementary spare area is used for |I|inear replacenent of defects
occurring while the disc is in use..The supplenentary spare area 1is

addi ti ' ' A1 SC whSh1h af terinitiali iLon. Wien
a spar gﬁ] zér %ﬁaéc?e;df\bﬁ%{ﬁ%gﬁ@ r eb?ﬂ gi?:lgtrlr@é A fi § i %&1 lciilb Kk :fﬁ ghed{i‘% i ﬂgiwr}haélzgtédénz %ﬁt}lg‘ﬂd I SC

af ter iqerdificltibd aght @0mbePofBtBidsGAE PDY. i Aipposclt6de"0l" dddaainté Gty JF enent
S as&nglged in such a manner that the supplenentary spare area IS

gr adual PRLentries 4% suppbsedato havel no infaimasivns i Aecordinglyr iviechasket whethen hFFh"
tarti f th f .a |l.ogical | une. ar. | il t Th
suppl enBAEATE At Ered atka i wefch Gireasdar HicBErs UL Rolsy aipeBia L 8FY 1 ng

fromthe end of the logical volunme area during |inear replacenent. As
shown in FIG 4, check items for verifying the PDL structure in a DVA

i ncl udeA@sioa ini FENtS, Eh&k,iteﬁlsrfﬂfmﬁifgﬁlf tBOSDILSructur®-a DMAIiA¢188¢ bt 3DOf t he
PDL entries and an un-used area. 9 OCT 2004 It is checked whether the
PDL i deidentifiesy an §DLOgpdate.countar,tensart sepsorafumber oF alsecomtlanyrspaket dreai(SSA), a
certification, t nunber, of | in.the PDL i s suppo to be "0, " and
the | nt'8) pEPbesolingeRtto e HY/PEY. Whiste Suiterof Fosdt Bita TSR & bBRET
Accor di gintries!ih thésﬁﬁ?ﬁxlfﬁﬁe%’mgbhﬁ{e SIHE Rntries Ngh &ﬁhéé&gar@aﬂ QT HREHed 8. 1 S
witten in areas for Indicating a PDL entry type and a PDL entry. As shown
in FIG 5, check itens for verifying the SDL structure in a DMAinclude an
SDL identifier, an SDL update counter, a start sector nunber of a
seconddi ys eheakes whether(tBSADL identifigras "0002her ok alsoghecked sdether 9, valueDRS/ PDL
update .counter, a spare.ar full flag, a,nunmher _of entri.es . in the SDL,
an ' nt oyt he PortOBpReiah SBr atpdaig soffer BulF slawyalied BRYBHSE fedutreBent |
'S checlage WHE! fifae! d NS lecked wARRR": valud M iicalinpahecked

whet her a va uelrﬁlgll eidral)gfn?g%rl ng the corefesp“én |n5él ‘g&é l&/lpi 2}[ ehc unt er val ue
and a walrespdndingdDDSIPIDD uptiate coantamaihie andfa vahee Bikhdicgnigithe inorement ofitte " 0.
"It is checked whether a value Mindicating the correspondi ng DDS/ PDL
updat e ddunpdate gaunter 4Ad04 val ue k indicating the increnent of the

In case of initialization without certification, it is supposed that the start sector number of the
SSA has a value corresponding to the size of a secondary spare area, which is designated by
the user during the initialization, and that the total number of logical sectors has a value
corresponding to the size of the secondary spare area. It is also supposed that information on
the SDL entries does not exist in byte positions which indicate the spare area full flag, the
number of entries in the SDL, and the integrity of the SDL entries. Accordingly, the spare
area full flag must indicate that the spare area is not full. The value of the number of entries
in the SDL must to be "00h." Because the total used area of the SDL is known, if the number
of entries in the SDL is checked, the size of the un-used area of the SDL can be determined.
Accordingly, it is checked whether the size of the un-used area of the mirror file of the C-1
disc is equal to the size of the un-used area of the SDL, which is known based on the number
of entries in the SDL, and also it is checked whether the un-used area is set to "FFh." Also,

it is checked whether expected values of all reserved areas are "00h."
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SDL update counter are "0. " In case of initialization w thout
certification, it is supposed that the start sector nuigp§rQ ijmwﬁ SSA has
a val ue correspondlng to the size of a secondary spare area his
deS|gnated by the user during the initialization, and that the total

nb I dj to.th i f th
cecondal 10 S SERMETNRIS bRl 418 i Fine g SR B kitabBet Fpdnay
ent ri esedaRAt 2o @&h§ﬂ1e'l$hbﬁbﬂl tRO Sizhd sfbﬂﬁ:evtm £8ist Bilaﬁataetohﬁsuapm ®hikhea
full flag, the nunber entries In the SDL, and the integrity of the SDL

entries Comtbﬁldiliggt wurcm& siﬂw werifigagign poddesst d@gtbﬂdsztbom skekate verifytthe he
spare area i s égi} lvahge of the nunber of entries in the SDL
nust to ﬁwergwﬁmmm o ﬁﬁ@@“tﬁﬁ otal used area of the SDL is known, if the
nunber of entries in the SDL is checked, the size of the un-used area of
the SDL can be determ ned. Accordingly, it is checked whether the size of
the un- Ug@esciibed abBdve!, Iﬂ% ﬂkf.e'ht)[nvfeht'i&l éhfsﬂﬁ b&lﬁs]thatfﬂ ﬁ@oﬂd?ngteﬂ'ldaxlepﬁdauéllﬂg si ze
of the un-used area of , Which known based he nunb

ent r ies apmrattrﬁeplsptrly translatesand proc&ssestléMléemfmmubnmmﬁexstgmmwd afteea i s set
to "FFh, s _checked whet her ex ted val ues of all reserved
areas a tlalg.%on W‘th@“d:eglfwo‘?d@wgr—q & nlgteg t°t WE‘CE MP\sta i§ Wiltelest ed 110
having a |ight source 22 to emt light, a focusing elenent 24 to focus
the light fromthe light source on a disc D, and a controller 26 which

cont r obxithGgsH 4 W emBoUifRNE D tHSrede idveRtidd Rive el Sfow i SRCAdsBaB@ ROV e
seeks to verify the proper operation of the controller 26. As described

above, Whelerﬂcmtm/mmhosmsleli@i inythe ertlthat@hangcatmaa eemadedinrthesend

r epr oduci ro transl at es sses DMA i nformation
Wt cn 1 SmbmeRe Sttt 4bpartng Edmithe atm%lem iRt GERE TRYeoaon oS Soer o
bl ank t t al t hough a few enbodi nents of
t he pregg%cpq%ﬁgféétetalllgﬁhi ﬁgb%@ntﬁeslh MME descrlbed it would be

appreci ated by those skilled in the art that changes may be nmade in these
enbodi nents wi thout departing fromthe principles and spirit of the

i nvention, the scope of

11



which is defined in the clains and their equivalents. 11 0 5 OCT 2004
CLAIM5S What is claimed is: 1 . A nethod of verifying thag p Z
managenent area (DMA) information is properly generated in a r g@hdlng
and reproduci ng apparatus which records or reproduces information on or
froman optical disc wth DVA information, the nmethod conpri sing:
generating as test information, defect managenent information, which is
generated after performing initialization without certification on a

bl ank test disc to which no data is witten; and verifying the test

i nf or magj Aapvysi ng reference test information for the initialization

wi thout <certification to provide a test result. 2. The nmethod of claiml,
wher ei nyiheistehshed Rf ormation is a DMA mffor file. 3. The nmethod of claim
1, wherein the generating conprises directly reading the test information

f DVA the test .disc.initialized with t 4. Th
method of ot m & MR B R A et A D HR) BB s “rpe"®
met hod Iﬁbpm}agdﬁeﬂatedvm@rxe¢d?dm§and/eerptcicuubm? Dgparfmm SREChGBEsHY Hireprddivbes

structure, a disc definition structure I‘Imi@ﬁ/ defect l'ist (PDL)

st r uct URETARAHOMOR etﬁﬂmaalwpué@fdwtwmh BMA gmm)maf,nonu@lplm odigomimisingt m t he

oot Lo T A U S RBmER oy S el

verifyi mfo@mﬁigﬁﬁﬁlhhbfaﬁo@fm% ceiftifichgon @5 blank ¢t Rt k@ WhicH @b idhtaii Fribeliang
definition structure (DDS) in the DMA; verlfg@gl rimary defect list
(PDL) st r uct¥gF&yingthe est infgamatonusingeferspice iystin Mpytl@emaéltzatmm\nanr,mL)

SUI UCT Ulefhifiddibd o %de st result.

2. The method of claim 1, wherein the test information is a DMA mirror file.

3. The method of claim 1, wherein the generating comprises directly reading the test

information from a DMA area on the test disc initialized without certification.
4. The method of claim 1, further comprising displaying the test result.

3. The method of claim 1, wherein the verifying comprises checking a DMA
structure, a disc definition structure (DDS), a primary defect list (PDL) structure and a secondary
defect list (SDL) structure, which form the test information, and checking whether PDL entries

and SDL entries do not exist.

6. The method of claim 1, wherein the verifying comprises:
verifying a structure of DMA of the test information;

verifying a disc definition structure (DDS) in the DMA;
verifying a primary defect list (PDL) structure in the DMA; and
verifying a secondary defect list (SDL) structure in the DMA.

12



0 5 OCT 2004 7. The nethod of claim6, wherein the verifying the DVA
structure conprises checking an error condition, DDS/PDH»gnQQEQE ﬁpdate
counters and contents of the DMA. 8. The nethod of claim®, r p . the
checking of the error condition conprises checking whether errors exist in
any one of four DVMAs, which is the DVMA witten in four positions on the
test disc, two of which are located in a lead-in area and two of which
are located in a |l ead-out area on the test disc; the checking of the
DDS/ PDL update counters conprises checking whet her values of the DDS/ PDL
update counters in four DDSs and in four SDLs and increnments of the eight
DDS/ PDL  updht e cgrinehed ofglaigs® rivherein shegverifing theeDMA strisumpspmprisespdat e
count er s j i ni 1 ali ' i t hout
cor i 1 erting b eABEcctlefh, DRSYRBE A hadle el chiiBlys S° e WA 1'Gh
DDS/ PDL update counters are the sane; the checking of the SDL update
counters conprises checkjng whet her values of the SDL wupdate counters in
the four SDi% andhepsthodeoftdaimy7,tWhergiByr SDL update counters representing
a differencey] t . r f .perfornmng of
The. reini (i aft eRg Or e A B it RE LR iR iheitel oty AP BLA
whet heroftfoer DMAsg svhidh i e DMA wiiBen irpfbat positisndionrthe tesy disd, wo o Whichaime t he
of ntents of the Dg? conprises checki ng whet her the

checki fhe, c i
contenﬁg’cﬁ?d %leaézgwe%t%(gwm g lecated inpleadout geeg agrthe fest 5%, wherein
t he veri fyi j i . j i fier., i
certificati gge ﬁeggi!ﬁgé)%%%b& p a'? %Qggﬁhx?gpﬁpgggﬁlﬁ%%rﬁ{%\?ﬂé&ﬁ%d Bg{eggfﬁxe
nunber DDSRDIespdate donatets infourDDSspnd irfoyr SPhs endin@amems of the kiphaDDS/PDL a
first gdi cal sector nunber _and a_ start I/og)i cal sector nunber for each

| o ) :
zone. 1¢pdatpreuptgrsigpressntipg adiffesenchsn the DDS/PRLoupdateepunigrssbefore and after the

performing of the reinitialization without certification are all "0," and checking whether the

values of the eight DDS/PDL update counters are the same;

the checking of the SDL update counters comprises checking whether values of the SDL
update counters in the four SDLs and increments of the four SDL update counters representing
a difference in the SDL update counters before and after the performing of the reinitialization
without certification are all "0" and checking whether the values of the four SDL update counters
are the same; and ,

the checking of the contents of the DMA comprises checking whether the contents of the

four DMAs are the same.

9. The method of claim 6, wherein the verifying of the DDS comprises checking 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, and a location of a first logical sector number

and a start logical sector number for each zone.

10. The method of claim 9, wherein:

13



the checking of the DDS identifier conprises checking whether the DDS
identifier is a predeterm ned value; the checking of the d%sqa qu[g‘
certification flag conprises checking whether a val ue of i i cating
in-progress in the disc certification flag, a value of a bit indicating
user certification and the value of a bit indicating disc manufacturer
certification are "Qb; " the checking of the DDS/ PDL update counter

conpri ses checking whether the DDS/ PDL update counter value and an

i ncrement  ofhé BRecliRB/oPike Dpsaa@tiﬁ@yw@riseseafeeﬁﬁgwhe&e@tuéiﬁltbﬁg@éaﬁﬁer ish the

DDS/ PDL updat e counter before and after the perform ng of

rei ni tipredeiermingd valuehout certification are "0; " the checking of the
nunmber of gr.ou onmpri.ses checki et her .t he nunber. of groups . i.s a
pr edet er ni netge E%ﬁg@g ;Oflﬂf?edsl%%“é’&w:f‘i?ﬁg%ﬁ% ﬁ(@“‘?fﬁﬁﬁf)gli‘ec gmgger gd’ﬁ#i%é&“
checki nigdiohriphiarprogiessit MedisOderdXafion Fig, Pvahiestes Kt ARG ng UEHP RErtifichfon

checking of the location of the primary spare area conprises checking
whet herandjthe valugafia bis dndieating disc manblac@resicentifisatponi arar'Ob;Spare area are

redetermn ect.or espectively: the checking of 1he fi

Pogi cal - secis kg ot HE I RRL BAEE chiiEnthmehis drdie e fehe Bpsyfat
first | gahebumeCiie 20 AR ficrénfentofthe DHFPDLRHatk eSUH& reprsdnAhg diTheEnceand
the checking of the start |ogical sector nunber conprises checking whet her

t he st anthe BSCRIPL update epunierristare pugt afiexdhe pesfosming of the eairitializatipe withowi cal
sect or &Hfﬁ’cﬁfibn%r]e'" The nethod of claim®6, wherein the verifying of the PDL
structure conprises’ checking a PDL identifier, a nunber of entries in the
PDL and an tthecheokiag ot the rimbeher ﬁ@?s%_h]fph@é%-ché@cingTWﬁetH&ttH@Hmﬁf)eerf%iréﬂpl1,
wherein: the checking of the PDL identifier conprises checking whether the
PDL i defgipredsiermined nupbeiiet er m ned val ue; the checking of the nunber of
22: r![gs" 80 by éa ﬁ%%m%?%% hller}l%m\{\)@re 5 z%glest cpo%lpr}%ggj C I;:Cl?l}clg vevrﬂgtiléretie nhﬁ]lbérh& z%%s is>

a predetermined number;

the checking of the location of the primary spare area comprises checking whether first
and last sector numbers of the primary spare area are predetermined sector numbers, respectively;

the checking of the first logical sector number comprises checking whether the location
of the first logical sector number is a predetermined logical sector number; and

the checking of the start logical sector number comprises checking whether the start logical

sector number for each zone is a predetermined logical sector number.

11.  The method of claim 6, wherein the verifying of the PDL structure comprises

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

12. The method of claim 11, wherein:

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

the checking of the number of entries comprises checking whether the number of entries
in the PDL is set to "0;" and

14



14 0 5 OCT 2004 the checking of the integrity of the PDL conprises

checki ng whether the PDL entries do not exist. 13. The rﬁbicaﬁl’ﬁg[ 23]0@' aim 6,
wherein the verifying of the SDL structure conprises ch [ DL
identifier, an SDL update counter, a start sector nunber of a secondary
spare area (SSA), a total nunmber of |ogical sectors, a DDS/ PDL update
counter, a spare area full flag, a nunber of entries in the SDL, and an
integrity of the SDL entries, an un-used area, and reserved areas. 14.

The nmethod ahe chekiig b3 the'iiRERHyOf thdPDE REMisHEY chéckiiewidler tREPD] fehfies do

conpri ses checking whether the SDL identifier is a predeterm ned val ue;
t he cheldtiek§t.-of t he SDL update counter conprises checking whether the SDL
update counter value and an increnent of the SDL update counter
representing a difference in the SDL update counter before and after the

perforni ng of3.t heTHeghdthdd 6 diiat 6,0herdih BRUVerld§idg JfitRS DL urBEBre @mpriste
checking of the DDS/ PDL update counter conprises checking whether the
DDS/ PDLChegiag o SP idemsifier.an ¥D ] Hpdaigcqunter earsiatt sedton venteDSS PBtcongarmispare

i i ffer. ' /| P dat t
a1 ueERSE Lol et SRR SEoerh y PSR el pRRE o SR 4rFd follitor
are " 0;arurhbeg of Eifiks i the@DIL,@d i Bitdgriteefithé SDL BhGTes, Gh unhiRed2fa, dnb festRled!

nunber of |ogical sectors, the spare area full flag, the nunber of the
entriesd®#S-the SDL, and the integrity of the SDL entries <conprises
checki ng whether the start seetor nunber of the SSA and the total nunber
of logical sectors are correctly set to val ues designated during the

initializatiman, wWethehod dfeldamare whesa:full flag is not full, whether the
nunber of entries in the SDL is "00h," and whether informati on on the SDL

entries do ribe chegkiag of thesyle ideptifigr: compaisestrdiecking whetherghe SR identifiseds ar ea
and t hepr@@e?&ﬁl\fﬁe% ‘%&?s conpri ses checking a size of the
the checking of the SDL update counter comprises checking whether the SDL update
counter value and an increment of the SDL update counter representing a difference in the SDL
update counter before and after the performing of the reinitialization without certification are "0;"
the checking of the DDS/PDL update counter comprises checking whether the DDS/PDL
update counter value and an increment of the DDS/PDL update counter representing a difference
in the DDS/PDL update counter before and after the performing of the reinitialization without
certification are "0;"
the checking of the start sector number of the SSA, the total number of logical sectors, the
spare area full flag, the number of the entries of the SDL, and the integrity of the SDL entries
comprises checking whether the start sector number of the SSA and the total number of logical
sectors are correctly set to values designated during the initialization, whether the spare area full
flag is not full, whether the number of entries in the SDL is "00h," and whether information on
the SDL entries do not exist, respectively; and
the checking of the un-used area and the reserved areas comprises checking a size of the
un-used area of the SDL and whether the un-used area is a predetermined value, and whether the

reserved areas are predetermined values

15



un-used area of the SDL and whether the un-used area is a predetern ned
val ue, and whether the reserved areas are predeterm ned \,Oalﬁugngzﬂ% 5 OCT
2004 15. The method of claim1l, wherein the recording and reproducing
apparatus is a digital versatile disc-random access nenory (DVD-RAM. 16.
The nethod of claim?2, wherein the reference test information is a
reference DMA mrror file. 17. The nethod of claim 16, wherein the
reference DVA mirror file contains ideal data without errors. 18. The

met hod of claim8, wherein the checking whether errors exist in any one of
the four DMAs conprises: checking whether there are any uncorrectable
errors in thfo CME@ aﬁﬁamubt\@qurrlmﬂrrgre@wélng@.ndfrma Ycaig appardusds fai | ur e

if any &igﬁﬂr\fe{f‘sﬁ{ﬂ@%& Ghdd adclss' R (ﬁ%‘D R )rret hod of claim 10, wherein

the bit icating 1In- progressrn certification flag is b7, the
bit indicating user certification is bl, the bit indicating disc

manuf acturer, certjfication is hO and blts b6 through b2 of the disc
certificatiof-fl adedngh qdééféi"%‘@ » Whereln the pedsrence tftsh’élfoﬁ@ERil isg reference DIMA
certi f'ﬁﬁfrdrgﬂ flag further conprises checking whether a value of each of
the reserved bits is "Ob". 20. The nethod of claim 12, wherein the
verifying of the PDL structure further conprises: checkl ng whet her an

unused area Q7f t\r@e & redeterm ned value. 21. The nethod  of cI aim
14, wherein the .Wh of g, seherein fgapiereace DM A gpirrog g roniains ideal
checki N&RahRerdRy, Unused area of the SDL is a predeternmined value. 16.

18.  The method of claim 8, wherein the checking whether errors exist in any one of
the four DMAs comprises:
checking whether there are any uncorrectable errors in the four DMAs; and

determining the verification to be a failure if any uncorrectable error is found.

19.  The method of claim 10, wherein the bit indicating in-progress in the disc
certification flag is b7, the bit indicating user certification is b1, the bit indicating disc
manufacturer certification is b0, and bits b6 through b2 of the disc certification flag are reserved
bits, wherein the checking of the disc certification flag further comprises checking whether a value

of each of the reserved bits is "0b".

20.  The method of claim 12, wherein the verifying of the PDL structure further
comprises:

checking whether an unused area of the PDL is a predetermined value.

21.  The method of claim 14, wherein the verifying of the SDL structure further
comprises:

checking whether an unused area of the SDL is a predetermined value.

16.



0 5 OCT 2004 22. A nethod of verifying whether defect nanagenent area
(DMA) information is properly generated or updated in a dbEOBGTﬁEUhnd
reproduci ng apparatus which records or reproduces information on or from
an optical disc with the DVA information, the nmethod conprising:
generating test information fromthe DVA information, which is generated
after performng initialization without certification; and executing a
test for verifying the test information using reference test information.
23. The nethod of claim 22, wherein the test information is a DVA mrror
file and the reference test information is a reference DVA mrror file.
24. The net hd ofA &rehogh of Yerifying whetherifiefesi managemgnt aren (RMA) infopmativads

checki i ini.ti.on structur.e (DDS) of the
o, o Thoferd. botelgotorloa e M ol ardTinBld A sl My Fe2PiR o

st r uct ureprodiicdstirfoBivfiiond exfrér afoplical HRB6 Wwithi thé DMA ihfefinatdR, thRM&RRAT at us
for testing a recording and reproduci ng apparatus which records or

r epr odutE¥PTISHESr mati on on or from a recordabl e and reproduci bl e opti cal
disc with def . ’ . I i on. t her the
DV | it or et ag 412 ERCHBIRRAOFHER de il uibahdiRl, Sich e BERIt R "2

modi fi epbrfbrmitg idivializagien evichoung@rdification;n@r mat i on from the generated DVA
information of a test disc, which is obtained after the recording and
repr oduci ng XppHIngRAest S vesifying thepstiipformationdisingirefgeanee teskinformetien.on on
the test disc; and a verifier conparing the test information with
predeterm ned test information of the initialization wthout
certificatid3, tdheandthod of dlaisi22, eehetdin the fesd ifofialiod @04 DMA nlif®r &ip@idat us

of claim?25, wherein the test information.is a DMA mrror file and
the reference test information is a reference DMA mirror file.

24.  The method of claim 22, wherein the executing the test 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.

25.  An apparatus for testing a recording and reproducing apparatus which records or
reproduces information on or from a recordable and reproducible optical disc with defect
management area (DMA) information to check whether the DMA information is properly
generated, the apparatus comprising:

a modified drive unit generating test information from the generated DMA information
of a test disc, which is obtained after the recording and reproducing apparatus performs
initialization without certification on the test disc; and

a verifier comparing the test information with predetermined test information of the

initialization without certification, to verify a test result.
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the predetermned test information is a reference DMA mirror file. 27. The
apparatus of claim25, wherein the nodified drive unit @gfﬁgﬁhz@hest
information froma DVA area on the test disc and provide

information to the verifier. 28. The apparatus of claim 25, wherein the
test disc is a disc on which known physical defects are formed on a bl ank
disc prior to the performng of the initialization without certification.
29. The apparatus of claim25, wherein the verifier conmpares the test

information 2 th THNGpRGRESE 8aiM 28 dvietsh tﬁerlés‘?'ix{f@%dla‘?fanl?ya ?WP& hiRQr ﬁle and

structure of a DMA, a disc definition structure

pri mar ythd@r@i@termu@d tgsPDfgrmation ést areference BMéeunmtaﬁlq I | st (SDL) st r uct ure
of the DVA, which formthe test information. 30. A nethod of verifying
whet her a recording and reproduci ng apparatus reads and processes defect

management area (EiAp Paﬂaﬁ@rofretah@aspwa@ﬁﬂtue m‘é@ﬂ?&ﬂ'd%'v@%t P&IdE etkfg

initialization without certification on a test disc containing

pr edet einfarmation keovn DYy areaon thetesicdisd andronidéschs testinfrrmetion & the yerifier.
information; and conparing the test information with reference test
information to determne a verification of the recording and reproducing

apparatus. 3 Thehep %);ﬁﬂﬂs 6f clsinP2 I vireinhe it Misd 18 dRROh W HI HehoWn phSical

initialization w thou certification conprises: having the recordl ng and
repr odu@ﬂfﬁ:@s ap farmadien pblatlodise prier torthe perfarming efithevinitirdizationcwithouti cat i on on
t he tes((é ﬁ %]b to generate a disc with the DVA information, and reading
only th Af or mation fromthe disc usi ng a reference drive, to
generate a DMA mirror file as the test information; 18 0 5 OCT 2004
wherein the reference test information is a reference DVA mrror file. 32.
The met hod 49.-cl afheapparatupef daim 23, &vhersinpthe verifier oamparsethe test information with

the predetermined test information by 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.

30. A method of verifying whether a recording and reproducing apparatus reads and
processes defect management area (DMA) information properly, comprising:

performing initialization without certification on a test disc containing predetermined
known physical defect information, to generate test information; and

comparing the test information with reference test information to determine a verification

of the recording and reproducing apparatus.

31.  The method of claim 30, wherein the performing of the initialization without
certification comprises:

having the recording and reproducing apparatus perform the initialization without
certification on the test disc, to generate a disc with the DMA information, and

reading only the DMA information from the disc using a reference drive, to generate a

DMA mirror file as the test information,;
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checking a structure of a DMA, a disc definition structure (DDS) of the
DVA, a primary defect list (PDL) structure and a seconda@y Iii;t3 éﬁDL)
structure of the DMA, which formthe test information. 3 .5 RCle2004d of
verifying whether a recording and reproduci ng apparatus reads and
processes defect managenent area (DMA) information properly, conprising:
performng certification without reinitialization on a test disc

cont ai ni ng predeterm ned known physical defects using the reproducing and
recordi ng apparatus to generate the DMA information; generating test
information fromthe generated DVA i nformation; and conparing the test

i nf or neYResHn fermicrere festiatormation is arefereneq BMA wirsatfde.mi ne a  verification
of the recording and reproduci ng apparatus. 34. The nethod of claim 33,
wherein the conparing conprises: checking a structure of a DVA, a disc

definition ggrnggtﬁoé BR%); | sof%gﬁﬂ\%g c&n%ﬁ?i ggo ﬁgﬁ%f ect list (PDL)

structure and a secondary ; tru e DMA, which formthe
test i nfor nwhédomg 85truédve ofhé dMAL iaodissvdefidition spiamer (DD esfethat BMAYa a

recordi ng an epf. ' apparatus using.th rocess of: performng
or t1 1 RSO et i ar DL b P RE And & Seesndem it (2 Gecioreipt fnelaMe cumigh
whi ch tfoen tHeQ8t @fbienafignand recordi ng appar atus generated the DVA

i nformation; generating test information fromthe generated DVA
information; and conparing the test information with reference test

appar atus. | 790 BeERfoBGevik Vhoher3 oo ddb AR ARt loRR BT "
t he DMhprocesses defectomnagemnt ses (RMAStinforhation pabpetlpeconlffising: di sc definition
structure ( [p?c[a)r%mﬁilg E:er}telﬁ%h We%thg{lti rrgglrit}/aliczjaetgogc(}n aI tiessttdis(ch):Eglﬁzaining predetermined
known physical defects 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 reproducing apparatus.

34. The method of claim 33, 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.

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

performing certification without reinitialization on a test disc with respect to which the
reproducing and recording apparatus generated 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 reproducing apparatus.
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and a secondary list (SDL) structure of the DVA, wherein the conparing
conprises: ., checking the structure of the DVA, the disd) §eQChi200pn
structure (DDS) of the DVA, the prinmary defect list (PDL) structure and
the secondary list structure (SDL) of the DVMA, which formthe test
information. 37. A recording and reproduci ng apparatus verified according
to the process of: performng certification without reinitialization on a
test disc to generate DMA information; generating test information from
the generated DVA i nformation; and conparing the test information with
reference test information to determne a verification of the recording

and repr oduci®ng aMiaformationrefclaimcdy, ayhereinm e PMdy infiersiation soipprises as of
claim ' i [ : ' St ure
of s o HREHEHEDMIE, AR lbo s rndet Sy OF e TRR, RGN e sl e U1
| i st (PRidd)a stondatyulise (SIDD) sinsece ofite DMAS whéBhl the sbmparing ontprisedie DVA,
which formthe tes i nfornat.i . 39. A recording and reproducin

appar at us vé?’?‘fﬁ‘%ﬁlﬁé’(‘f'(‘ﬁtﬁie dle?ﬁMﬁe th Geededingion stryeiureP R PLithg pg’&‘ﬁ‘bati on
wi t hout iqb-fecat d j (¥ a) r g f

't or ey JeleEEh PPDES suchl®P o 1nd Rec e 121 BRI AES & EPME, Gicn

i nf or meform thentesthinfoerthationnce test information to determne a verification

of the recording and reproduci ng apparatus. 20 0 5 OCT 1004 40. The
recordi ng and reproduci ng apparatus of claim 39, wherein the conparing the
test conpris@s: i G L IS 6 it fructure
(055) of the Dunt BeOiie At parats fifed atloRing F B pr 8B o 001}
i st (SDL) gerfouhingecmificativn Withut vdimitisization on a test disc to generate 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 reproducing apparatus.

38.  The recording and reproducing apparatus of claim 37, wherein the comparing the
test 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.

39. A recording and reproducing apparatus verified according to the process of:

performing initialization without certification on a test disc containing predetermined
defect information to generate test information; and

comparing the test information with reference test information to determine a verification

of the recording and reproducing apparatus.
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formthe test information. 41. An apparatus for testing a recording and

r epr oduci ng apparatus which records or reproduces information on or form
a recordabl e and reproduci bl e optical disc withfect mana ﬁepg agmq
information to check whether DVA information is properly 3@ e Je , 'the
apparatus conprising: a nodified drive generating test information based
on the DVA information of a test disc generated by a reproduci ng device
performng initialization without certification on the test disc; and a
verifier conmparing the test information with reference test information to
determne a verification of the recording and reproduci ng apparatus. 42.

The appar at 46. The roidingehd refrodwing apparatmdse dldh 39, iwiRrdif afScoriPaying e DVA
information fromthe test disc, to generate a DVMA mirror file as the test
i nf or ndSt 6WPKEr ein the reference test information is a reference DVA

mrror filechdRingTherARRR" S 4 DMA, Qlcﬁédméénitiwgt?@nﬂret(%gée&* tfhk% SGeI VeS
the reference test 1nformation froman external source to nake thé
conpar ipsionrhdefeesdist (PRLY gsicture fimd amedondargridt (SDIE) stetmreolthe tRMA, which
irﬁ(nrmﬁégp. 44. Thefa paratus of claim4l, wherein the verifier conpares
the tes |RF8?HQWF3WIO'th the predeterm ned test information by checking
a structure of a DMA, a disc definition structure (DDS) of the DVA, a

primary defect list (PDL) structure and a secondary list (SDL) structure
of the DVA, “hhiRaPPasHtHS fdTdestivgta Teperdingeanidgsproducing apraius2ebish secords eret hod

of mn?épﬁ‘&&d&éé ﬂﬁ‘?ﬁna‘figmni S Forfn®8 9&%&({&@1@% Fegp(%ﬁgl%ﬁe' ﬁ;gicgp QRE §7Bi'd1s‘d'efect
conprisi'ng: manufacturing an uncertified recording a reproduci ng
appar amasagdnzent ayed anfesmativd to ghedkr whetberdeMeAc inforantige isspropalyegeneiabdd) the
i nformati on; and ..

apparatiis comprising:

a modified drive generating test information based on the DMA information of a test
disc generated by a reproducing device performing initialization without certification on the
test disc; and

a verifier comparing the test information with reference test information to determine a

verification of the recording and reproducing apparatus.

42. The apparatus of claim 41, wherein the modified drive reads only the DMA
information from the test disc, to generate a DMA mirror file as the test information;

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

43. The apparatus of claim 41, wherein the verifier receives the reference test
information from an external source to make the comparison between the test information and

the reference test information.

44. The apparatus of claim 41, wherein the verifier compares the test information with
the predetermined test information by 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.
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verifying whether the uncertified recording and reproduci ng apparatus is
conpliant wwth a standard, said verifying conprising: performng
initialization without certification on a test disc to g@ﬁ:@ie @Sst

i nformation, and conparing the test information with ref 2 t
information to determne a verification of the recording and reproducing
apparatus, the verification indicating that the uncertified recording and
reproduci ng apparatus is conpliant with the standard. 46. The nethod of

cl ai m45, wherein the conparing conprises: checking a structure of a DVA,
a disc definjtion structure (DDS) of the DVA, a primary defect |ist (PDL)
structure arff-a JoBwsHhed,of manufaciuripg p campliant secording ancbrepraducing japparats,m t he
t est i&fﬁﬁfr Lon. 47. A disc recording and reproducing apparatus for
recordi ng ‘and reproducing information on an optical disc, conprising: a

| i ght sour cenimifsrdringaanlungértifiedrécordingy 41d reprodidiivg dppafdesithattupdates gt ont o
the optical disc to record and _reproduce the information; and a

cont r ol §e8frates defepk managemeny aF‘?ag(IchM'ng\f‘?,r@,atlg%ii adcontrol | er being verified to
updat e and ﬁmq e ind" . Nf. Rt i . .
perform ng |‘%|ﬁt%{q g? @%tﬁ[g%tﬁg\{}mn out cedr}?llngiaggtrépc?&\@gr\dg}p? éﬁg?&&? 5510619 I%hozmtg‘é\'hﬂér ate
test i rd samdatd, gaid VA findcdiiplisdfp04 conparing the test information with
reference test_infornmation to,tgeterm'fne,the verification of the recording
and r epr odudEHGIEIE Ritiplization withay cerification.enyg st djsuiagepepiedati dnfagnation,
appar atgig~of claim47, wherein the controller checks ,a structure of a
DVA, a disc definition structure (DDS) of the DMA, a primary defect |ist
(PDL) st r uctcompadngitha teseinfordatign With reférShie)tes infosthation te tetetiginObKerifidutionh

formthe ﬁest . . e e e . .
of the recording and reproducing apparatus, the verification indicating that the uncertified

recording and reproducing apparatus is compliant with the standard.

46.  The method bf claim 45, 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.

47. A disc recording and reproducing apparatus for recording and reproducing
information on an optical disc, comprising:

a light source to emit a light;

a focusing element to focus the light onto the optical disc to record and reproduce the
information; and

a controller to control said light source, said controller being verified to update and
generate defect management area (DMA) information by

performing initialization without certification on a test disc to generate test information,

and
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information. 49. A disc recording and reproduci ng apparatus for recording
and reproducing information on an optical disc: a light,source to emt a
light; a focusing elenment to focus the Iight onto the opq c8C Tqu for
recording and reproducing the information; and a controller to control
said light source and to update and generate defect managenent area
information after performng initialization without certification on the
optical disc so that the defect managenent information is conpliant with
a standard. cofhparihg theitest inferdtidn v thareteréep tesdiidormetiop pRd@tisin®thec! ai m 49,
wher ein tj}e controller checks a structure of a DMA, a disc definition
st r uct uYesiiicastam of ghe recardingrandfeprodysing apparagest 1 i st (PDL) structure and a
secondary list (SDL) structure of the DVA, which formthe test
information. 51. An apparatus for testing a recording and reproducing

appar at us whisch rEedisdsemtding el eprodecing apparaed dfulidi valfefeﬁfm:h% dbﬁ@areel abl e
and repr aﬁm bl e optical dis¢c wfh defect mana;gement ar ea

i nf or medPEEKS A SHUEHEef éﬂ‘%ﬂﬁf“i“ﬁf’%?‘mﬁ‘}rﬁ PPY) pfrthp BM4. ‘gﬁfrﬂ@?%(td@&“ lighe
t t est
PP SO g 25 OF 0 ATROM A, Wm0 15

obt ai nedfcainkeon.t he recordi ng and reproduci ng appar at us perform;
initialization without certification on a blank test disc to which no data
is witten; and a verifier verifyi ng a test result by verifying the test

i nformation 44sin 8 5:1?151% I i t hout —_
certification. g\ Hﬁ%?& lg%gr at us ro ?%E%??& g/\/ﬁéercgfaﬁﬁét ﬂr\d It%g{ddgan ormati on
i s a D\Afarmatiarr ori an epticaBdiscthe apparatus of claim51, wherein the nodified
drive unit rea t he test
alig t source to emit a light;
a focusing element to focus the light onto the optical disc for recording and reproducing
the information; and
a controller to control said light source and to update and generate defect mariagement area
information after performing initialization without certification on the optical disc so that the

defect management information is compliant with a standard. -

50.  The disc recording and reproducing apparatus of claim 49, wherein the controller
checks 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.

51.  An apparatus for testing a recording and reproducing apparatus which records or
reproduces information on or from a recordable and reproducible optical disc with defect
management area (DMA) information to check whether DMA information is properly generated,

the apparatus comprising:
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information directly froma DVA area on the test disc initialized wthout
certification. 54. The apparatus of claim51, wherein th@ ye§CT i288 checks
a DVA structure, a disc definition structure (DDS), a primary defect |i st
(PDL) structure and a secondary defect list (SDL) structure, which form
the test information, and checks whether PDL entries and SDL entries do
not exist. 55. The apparatus of claimb54, wherein for verifier checks the
DMA structure by checking an error condition of the DVA, DDS/ PDL and SDL
updat e countamsdifind driwmnngenemfmg tebieinfokhatidntiront e BMPaInEramtioh recbRietonS,
wherein_ the er|f HLHq)(:ks ether errors exist in four DMAs, which is
tho DSt sty WhiC ta1ped atiep e TeopTding apd Eqprofusing appayaws PHOEN ar e

| ocat edmitﬁllzﬁlo‘nev@iﬂlo'upcﬁﬁﬁ@at@ Snla ekl et UisE 1 AR (gata[eg writidd; higftd-out area

on the test disc er va ues o e counters in four
DDSs and i nca esrifier yenfyirgheteRREURDY woifying e testmifeaﬁmidnnglr@ refefdnee esce in

t he DDS/ te counters before and after the perform ng of the

reiniti 9?’&?5‘6%”%%‘%8’? PYticetificatitmr e all "0," whether val ues of the
DDS/ PDL update counters in four SDLs and increnents of the DDS/ PDL update
counters representing a difference in the SDL update counters before and
after the peYX or riihegppdratubef clainmbi i whereiattheotestvinfolmationcie mtDMAcairranfile4 0 5
OCT 2004 are all "0," whether the values of the eight DDS/ PDL update
counters are the sane, whet her values of the SDL update counters in the

four SDLs angk therye bF?IQi‘mBi‘ewlflé?H iR nodiRd@ tfive ﬁfﬁvmaﬁg fheabg all "0,

" whet her the values of the four update counters are the sane, and

whet herinfomagon direxily tfivan & MM ADR#ssorathe téshdiss mitializ&d withtwe cepifiwaadrus of cl ai m
54, wherein the verifier checks the DDS by checking a DDS identifier, a
disc certification flag, a DDS/ PDL update counter, a nunber of groups, a

number of zogpes, ’lﬁg a?ﬁﬁ%ﬂu@@f E’lfam%Pr\lvﬁ@'&}it rﬁleiiEﬁ&knglj ?‘%h’u@tﬁr fa discf 1 7St

| ogi cal sector nunbe and a start |ogical sector er each zone.
definition structure (DDS), a primary defect list (PDL) structure and a secondary defect list (SDL)
structure, which form the test information, and checks whether PDL entries and SDL entries do

not exist.

55.  The apparatus of claim 54, wherein for verifier checks the DMA structure by
checking an error condition of the DMA, DDS/PDL and SDL update counters and contents of
the DMA.

56.  The apparatus of claim 55, wherein the verifier checks whether errors exist in four
DMAs, which is the DMA written in four positions on the test disc, two of which are located in
a lead-in area and two of which are located in a lead-out area on the test disc, whether values of
the DDS/PDL update counters in four DDSs and increments of the DDS/PDL counters
representing a difference in the DDS/PDL update counters before and after the performing of the
reinitialization without certification are all "0," whether values of the DDS/PDL update counters
in four SDLs and increments of the DDS/PDL update counters representing a difference in the

SDL update counters before and after the performing of the reinitialization without certification
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- 58. The apparatus of claim57, wherein the verifier checks whether the DDS
identifier 1is a predeterm ned val ue, whether a val ue of(’ga bQé ir@ﬂ}tcati ng
in-progress in the disc certification flag, a value of g I ating
user certification and a value of a bit indicating disc manufacturer
certification are "Cb, " whether the DDS/ PDL update counter value and an
increment of the DDS/PDL update counter representing a difference in the
DDS/ PDL updat e counter before and after the perform ng of the

rei ni tiatialdd0j"omhethertioeivalessrdf itlie eighti RIDS/PDA. ijllate’ conhetskare tHessame(rvdethef

groups a d t g.l er _of zones, n checks whether first and | ast sector
nunber sVafeS € pdate copnfers ﬁ‘r §%dﬁ@&€ﬁ](1ﬁ"ﬁfﬁ?éﬁn§é1§@ﬁfoﬁﬁﬁg&@date

whet her cdufird £€ %fl'"@n' \Qﬁetﬁé?efhé vditds of A 1‘3@} BE 9£te OIS fard ﬁ?le Qame, and

predet erm ned | ogi cal sector number an eth the start Togical sector
nunber Whethereautent of ¢hel foumDMAstat drensamed | ogi cal sector nunber. 59. The
apparatus of claim54, wherein the verifier checks the PDL structure by
checking a PDL identifier, a nunber of entries in the PDL and an integrity
of the PDL ri t

checks V\het?(z tﬁzlePgﬁarﬁtggﬁfﬁmlﬁg?@ ‘iﬂzerghptﬁée éitﬁee??nher?g%ﬁ% ﬁsw\/\/ﬁg&ﬁgéthe
nunber BPSddantifies a disa deetifiRBtion fag,et DDS/PDL update whmtdnea ntuinber HYrowpst ai es do

not exist. 25.0 5 2004 61..The a arat of ¢ 54, wherein verifier
checks THRbCER] ZQs IOGHIOTR ATRAY lochinsn ot s lomghl Sisor fybe

count erandd S4rfldeiAP&ERr nghllgp‘e{org;chamﬁgcondary spare area (SSA), a total
nunber of |ogical sectors, a DDS/ PDL update counter, a spare area full

flag, a nunber of entries in the SDL, and anlntegrlty of the SDL
entries. 62...The gpparatus of .claim@61, ereln the verifi cks
Whet her t he 8ot TIBRprRRs of s, Rogisindieerdiet hechs Wikihet Be DL e
updat e j¢ Qlﬂ)?écféfen’ﬂﬁieﬂ ©atiB Sw Rdthdr ACaRIEEI e 13 inkiR&ringn-profEalia @@ Sdrtification

representing a difference in the SDL update counter before and after the
per f or nflagg awhlue hfa bitindidating useatdrtficationlaodia valee of 4 bit andicatingdisc i@pufacmbest her

E: 25 n PS rS/ th&aggxg at e'lqa o9 uﬂqttl?qrr éﬁe:hbg/ ﬁﬁf pﬁ@atcie (r:](?urn?errr%gltue CE)I];ld tarrll 1nc?<?n§én|? 0 thep date

DDS/PDL update counter representing a difference in the DDS/PDL update counter before and

after the performing of the reinitialization without certificatioﬁ are "0," checks the number of
groups and the number of zones, and checks whether first and last sector numbers of the primary
spare area are predetermined sector numbers, whether the location of the first logical sector
number is a predetermined logical sector number and whether the start logical sector number for

each zone is a predetermined logical sector number.

59.  The apparatus of claim 54, wherein the verifier checks the PDL structure by
checking a PDL identifier, a number of entries in the PDL and an integrity of the PDL entries.

60.  The apparatus of claim 59, wherein the verifier checks whether the PDL identifier

is a predetermined value, whether the number of entries in the PDL is set to "0" and whether the

PDL entries do not exist.
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DDS/ PDL update counter before and after the perform ng of the
reinitialization wthout «certification are "0," whether tb1§ @t@r? ect or
nunber of the SSA and the total nunber of |ogical sectors ar o] ctly
set to val ues designated during the initialization, whether the spare area
full flag is not full, whether the nunber of entries in the SDL is "0O0h,
and whet her information on the SDL entries exists. 26 0 5 OCT 2004 METHOD
OF VERI FYI NG DEFECT MANAGEMENT AREA | NFORVATI ON OF OPTI CAL DI SC UPON

| NI TI ALI ZATIEIN WTHe@ppariukdf dthit"Sd, WefSiibverifiebdhedREMBA DI S thieRré by EitdcivnpIG
THE SAME ABSTRACT OF THE DI SCLOSURE A net hod of verifying defect
nmanagenth¥Dh ideatifienpy SPhupdaiecouater of starhsesior nemberdif a seqopdary spare areal(P3Ak i on

et hod * (A k€0 8eai80of, & T3 PR B ol B3 PG, A ffoer

i nf or mesfi enkriesibitle SDE, gAY iategdtyastites SDRenfriesm ng initialization w thout
certification on a blank test disc to which no data is witten, and
verifying the test information using reference test information for the

initializati Wi LElLcat i ; j r | cr
Accor di ngl y,&;'t clgﬂr%%géargtggﬁ é;}gl\k}lgorall:‘“?l g{fhf%lgtgl Q%ﬁggggcrké?ﬁ]%thgﬁgﬁ S?)(a]“plrd S%f%ﬁrng
appar atigsa predegsgininedtvahes vaétaer the SDD dee 2eenteMAlid U aiEihé rementifche SBL

3?2 gr a}:lﬁ%ateicfotggtrér ierll)irc;[sier%nigzaacgiiffgrgnc\:lg iE]QI?euéDﬁ%rpElziltI: icgl?r;[tei:robr:e’forg 3}13 gftg tl?(le ank test
performing of the reinitialization withiout certification are "0," whether the DDS/PDL update
counter value and an incremeht of the DDS/PDL update counter representing a differénce in the
DDS/PDL update counter before and after the performing of the reinitialization without
certification are "0," whether the start sector number of the SSA and the total number of logical
sectors are correctly set to values designated during the initialization, whether the spare area full
flag is not full, whether the number of entries in the SDL is "00h," and whether information on

the SDL entries exists.
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