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Field of the Invention The present invention relates to optical disc
recordi ng and reproducing technol ogy, and nore particularly, to a nethod
of verif nt area information of a recordable and
reproducﬁh‘ﬂg @Et%iﬁﬁﬁggﬁ B{)n initialization with certification, and a
test apparatus for performng the same. 2. Description of the Rel ated Art
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a portion referred to ABPARAMIES FOREPEREORMING THE $OMEB thereon. The DVA
is repeatedly recorded in four portions on a disc: two portions in a

| ead-in area and two portions in a | ead-out area. DVA information is

conposetj;A@K@R@@ D ture (DDS), a primary defect |ist
(PDL) and a secon ar@p?}ﬁemv |st SDL). DMA information includes

i nf or mati on and inportant information on the start
| ogi cal sect gelaozg%rﬁv%[@glch zone, in addition to information on defects,
whi ch are detected during certification perfornmed while a disc is being

initialized or duri of a disc. Song.infqormation inc ed in DVA can
be i mredi &P keI delates tp Ohucal Fie tEERgin grﬁﬁcrepmamns frehilosy. and more
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i nformati n of a first logical sector nunber, can 1 17 OCT 2004 be

obt ai ned®BAT n&)} O¥Hr i ng conpl ex conput atl on according to a given
al gorithm based on defect information registered 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 defects 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 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 DMA can be immediately read and used. On the other hand,
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

sector number of each zone or the position information of a first logical sector number, can



Since such DVA information is closely related to a physical data recording
position, a renovable recording nmedium such as an optical disc, jch can
be used in a given recording and reproducing apparatus ev{ﬁn‘] i0CT k
information on the disc has been generated or updated in another

recordi renk ' Ay, not be conpatible with both
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To over oamefechinfordidtiohesgistertd iaMRADMAIS and method of verifying that a
recordi ng and reproduci ng apparatus correctly reads DVA information from
a disc and correctly records DVA information on the disc is desired. _
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invention. 0 7 OCT 2004 To achieve the above and other objects of the
invention, there is provided a nethod of verifying that DVA i nformation
i's prop r i di ng and reproduci ng apparatus which
recordsgwmﬁﬁgﬁﬁﬁﬁfﬁgn on or froman optical disc with DVA

i nformation. The nethod includes the steps of generating as test

i nf or mati on ef ect age t inforpmtion, which is generated after
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A second object of the present invention is to provide a method of verifying that DMA
information is correctly generated upon initialization with 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 with 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.



certification to provide the test result. To achieve the above objects of
the invention, thernos al so provided an apparatus for tesg | QOCTaZb[ﬁcordi ng
and reproducing apparatus which records or reproduces |nfornat|on on or
from a recordabl e and reproduci ble optical disc vvrth DVA information to
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advant ages of the present Invenfion wl re appar ent
descri biong test diket a/rhllcl'plls @bamedd)yanaiodg kepows physicad défeets toln a elhrk discearddo t he

attached drawi ngs in is a block diagramof a test apparatus
for per i ‘hg teRe t"FfBHn‘t‘ﬁoqugf S‘r‘fﬁ‘rﬁ@me dest é‘%,ffmﬂ%{mgfgﬁ%t injjalizatiomsih

I nf or ma on initialization with certification
accor di %ﬁ?g&é%mrﬁgglgg?{ﬁ %&\gr% dﬁgn FIG 2 is a table showi ng check itens
arranged for verifying a DVA structure upon initialization with
certification; 0 7 OCT 2004 FIG 3 is a table showi ng check itens

ar r angedofachievethiefappwejobjects st thedfiventivn otherets alsb previdéd i Yppapars for testing
initializatlgn with certification; FIG 4 is a table showi ng check itens
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drive to be tested shown in FIG 1. DETAILED DESCRI PTI ON OF THE PREFERRED

EVBODI Mafrigfqretagipe fiom (e |DMﬁoqumaeon eordained in theteshdisg vdieis qbtainesk afted
enbodi nﬁl%trgco% gt :Pn% r%pro ucmg apparatus performs initialization with certification on a test disc

obtained by making known physical defects on a blank disc; and a verifier verifying the test
result by verifying the test information using reference test information for initialization with

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 with
certification according to the present invention;

FIG. 2 is a table showing check items arranged for verifying a DMA structure upon

initialization with certification;



i nvention, exanples of which are illustrated in the acconpanyi ng draw ngs.
The enbodi ments are described below in order to explain the present
invention by referring to the figures. An optical disc used i]nOETleZUﬂ’iesent
invention is a phase change recordi ng DVD- RAM having a capacity of 4.7
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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 with certification

according to the present invention.

A test 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. As long as
no “information” is recorded and only known physical defects are present on the C-1 disc 11,
the C-1 disc 11 may be regarded as being blank. A drive to be tested 110 performs
initialization with 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 with certification
12, which is withdrawn from the drive to be tested 110, is loaded into a modified drive 120,

which is capable of reading DMA information.



sector nunbers of a disc are assigned by a host interface and a file
system witing and reading of DMA information is perfornmed in the

physi cal drive |layer and the | ayers therebel ow. Generally, [}/\@eOCBaZﬂﬂ#i S
recorded on a recording nmediumin a conputer, a recording position is
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r epr oduisidesigaqpaoctad \generate\aemirsort file off dgd DMA $rfotmationunber i nto t he physi cal
sector nunber, which indicates a position at which the data is actually

recorded, using defect managenent information. Accordingly, when defect
managengnt information contained in.a disc ga rroneously been read and
witten néheg{e\ggﬁu}gaggfqp ugig af‘&‘b@%ffc‘i’fﬁ € Z)p\ﬂi'llé‘?@s‘,ec?féi% @not  be
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di sc, ewbost cdmpeer withithg ecvending and sspsodusingapparaan, b phydieal peive dayeedoby a
drive so that the file systemor the host interface can record or
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recordi ng_or reproducing information in or fromthe DVA. However, an

enviro MAvinformasiongs pprfermacd in the\physigal diivhlaypmandie daysamthoeebeload by a
conput er, which can analyze DMA information, to determ ne whether the DVA
i nformation is properly forned, and it nust be possible to record

accuratg,_i ' i res ' (o) t r ..di scC.
o o g, ich il 8 ofr FRLREGH e B T AR B3l
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nodi fied drive can be easily designed or obtained by those skilled in the

art, an@dicaigd by ajlegisal geciosmumber isdpgigall andiselativé pesition 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.



A verifier 130 conpares the DVMA mrror file 13 for the C1 disc
initialized with certification 12, which is generated by the nmodifi d
drive 120 fromthe disc with DVA infornmation by the drive 0o BT

110, with a reference DI\/Am'rror file for the CG1 disc 11, and |nforms the
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oper at i mord&xg/er rdpmmn:mgnnfmﬂnhmm mowrdratn tige DMA hélqueemh dnmtemn'emnnust
i ncl udes the steps of gener test i nformati on, rror file
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physi ca ects on a I'sc, and veri I nf ormati on using

r ef er enpessibdsio retdrtl @tcumite Qxifofrﬁﬁtldnﬁnhlcafrbmhdm@ DMIAl’toQﬂdkTelaf dtfrlatdstidisc.
provide the test result. The DVMA mirror file contains specific
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200" no |f| d.dr. 0 can | t I n Lo fileto
a DVA a 6@50 &cng m}éq O%Hho ﬁlﬁmslg@/i%@éoﬁﬁ@&m%grrﬂ%‘ﬁl% QNAe ‘EIF?E:I into
the DVAd&igre@lor bblathed b Qhés@%klllb@ fithe aflf aﬂdlﬂu%s’cﬂf)%ﬂrﬁateféé'ﬁ wﬁl@b@@m‘{@éd' fied
upon initialization w certification will be described wth reference
to FIGS. 2 through 5. Asshownln FIG 2, the check itens for verifying a
DVA structure are an error condition of DVAL through DVA4, DDS/ PDL update
count er & VesifiepEI0 GmmgﬂithAAamrqr ileii for thfhﬂoh@lhc mmallze@;whmadﬁ@twn

counter 1 thr n . .Ih |tem
of the Ty SoRbasera R RepRa e iR 1Rl sprh e el DRH Brromigony o e
DVAs,  t Whve R bedted'1 £, %&rp@?etf&énéemwl ol ﬁle%le@le@q! 38001 19 hndMH6iins¥he
| ocated in a | ead-out area. Uncorrectable errors nmust not exist in the
f our DMvmpufBiidrer or Dmmf tmlaqﬂpdbfdMung 4 festoycheclcwhethert BV A informatiansis
detected in _any one of Ii)l\/As ertinent_verification is
properly ggnerated after 1mt1a 1zation w1th cgruflcatlon The reference IBNPA 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 the steps of generating as
test information, a DMA mirror file from DMA information, which is generated after
performing initialization with certification on a test disc, which is obtained by making known
physical defects on a blank disc, and verifying the test information using reference test
information for initialization with certification to provide the test result. The DMA mirror

file contains specific information for test purposes as well as all DMA information. The



determned to be a failure, and a test needs to be retried usin

test disc. In the case of initialization with certlflcatlonUTtU%{sz ecked
whet her the values M which indicate the values of DDS/ PDL update
counters in four DDSs, i.e., DDS 1, DDS2, DDS3 and DDS4, and in four

SDLs, itk ﬁ% £ es Kk,
whi ch |n |éf§§grsvﬁc%ts O?DI?I encou%l 81&1?}1ﬁdésrgﬁfqr@g;@§IQMﬁr%rﬁ%§¥ n the
DDS/ PDL distpshdican 6tethe DMA @ﬁt@frﬁatﬁﬂxcbfdﬁé @ikc itd BRIDMA Rirrorifile. THe tést ittm§O
checked whet her the values of the eight DDS/ PDL update counters are the

same. Hef e DM information tacbe: veridivg/updn inifialization sdthreeetifiGatidn oill be desaribedt al

nunber at e ng i.te rati ons, which are performed on a DDS/ PDL
bl ock. thg F‘H’&eg‘? Eég\kll\g " update counter nust be set to "0" at the
begi nning of the initiali zat| on and increased by one when a DDS/ PDL bl ock
is updated or rewitten. Wien the initialization is conpleted, the

DDS/ PDL A8 RHowa#in PIGCK Sthedhécklian® fof Qerifyipta m&ts&uéﬁwmran\@fd#%ndmon
Simlarly, it is checked whet her the val ues N, which indicate the val ues
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update pagaiers before and after the test, are " 1. " It is also checked
whet her the values of the four SDL update counters are the sane. The basic
structure of the DVA before certification for detecting defects es a disc
begins, is recorded. Under the state in which the value of a bit

i ndi cat Thgitemrofgho grreseonditipnaofddMA isder chdckingtwiathdrleaxprsveXisti in DMAsDD® of

t he DVA e val ue of ea ate count er set to "0O"

wht o1 8l BARf s Raspett in pdSagHB G FRh VI BiegPrat e todiobEamsh  ne
updat e gRsK&kablé rbﬂ%&%ﬁSﬁeﬁéﬁ iRfiR PEEOMAE DA 1, DMRIZDMA g%namm' ng
information on defects int after conpletion of certification

Veri fy tIﬁenycuMoem:&btefertdtas B)&ﬂéctedl in ¢ any arecafichel DMiAS fwhe perimenoverifitatonts t he
f our and DMA4, are the sanme. As shown in
FIG 3, d?,tﬁr@@ned E%‘Pﬁsa faswr%anﬂfwﬁgw@qlfetomssevwdtqﬁ@gm@w test dige 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

locati ofy @i cdsd ot inktiali2fonAWit? EStREatINTREE chdeRBPwhethes R 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, are "0," and whether the
values k, which indicate increments of the counters representing a difference in the DDS/PDL
update counters before and after a test, are "1." 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 the 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 SDL4, are "0,"

and whether the values k, which indicate increments of the SDL update counters representing



LSN for each zone, etc. It is verified that the DDS identifier is " QAQAN.

It is checked whether the value of the bit position b7, .B hcat es
i n-progress/ not in-progress in the one byte of the disc certifi cat
flag, is "Ob. " If the value of the bit position b7 is "Cb, " this
i ndi cat gg I I of ot i1 on
7, £ SRl SAESDLIBS coRRPRISHAYmnd b i Yol 4 o il e

when thwhembumeoxaluebefmetfonpsbu lqﬂafe7couﬁtersl abe thet stam‘e i ndl cat es that

formatting is a failure. In addition, it is checked whether reserved bit

positions b6 through b2 in the disc certification flag are all "o, " and
cked whet her the value of a bit pasition i ndicating a user

cer It |Sf f@ gt baic structure of thg,DMA pefore gariificatinn dpideteqtiag hiéFCCtsrfgl a/atse évegﬂns,azs bi t
positi O%Bth”%&?eH stéte %g@@ﬂ%gﬁ{e WE&'iG g&ﬁ:&ttdgf% sp?@get " To

verify the correspon e coun ether a

val ue l\/bemﬂdattcmtﬂwggwitm tﬁIDSDSDLf tu@mm iccetnd €1, "Mht Wluk Bf efsh’ upmd: cwaﬂteher a
val ue k i ndi catl ng the 8 0 7 OCT 2004 i ncrement of the counter is "

It is als$ettende weu:hm lnmal v#lee whengerdficating bmmeThmvalw@ulp@upda@ cn@gezh

unbor . apersL ey 88 SHERER DVAT GdBed 5P b el B G R ‘W@s

l\/breoveafterl(tom etme(ql@glfy&gglher the first sector nunber of a primary spare
area i s "031000 and whet her the |ast sector nunber of the primary spare

area i s ﬂ-341FFh It is checked whether the |ocation of LSNO i s

determ ned based on the nunber of defects registered in the PDL, and
whet her TpNeriftthe contens plthe DMAyit zwteckqdhehetheg the ¢ratentsofithe fs DIVIAS hiee.

second h zone, Zone34 are determ ned based on
t he nun@g}ffgb’f])m IPM&%’B?@M‘E eF>°’I5E1 Here, the defects registered in
PDL are known physical defects on the C-1 disc. Even if other unknown

defects exist on the C1 disc, they are not considered in initialization

wi t h cenkishow@in FIG. BOcherk fitefik fi weeifyify tHelDBS Gt e DWMANintlnge k DDBideRfiL&, s on
the C-1 disc nust be re%stered in the PDL as a defective sector. In

ot her wadiss certificatiorhflagh @ RIBSAPDL updamoub@rcrhmlm ofiigequipsy a mneb@tqfa@n@s e of
the PDL is correct,. and it als

th
Lost ca IR pF & btisBRCnsts Sk ca FRtiCol i Bieicl St e LYok g
reser vedgRr ®agadhing, @esi tions 396 to 2047) in the DDS

It is verified that the DDS identifier is "OAOAh." 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
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 "Ob, " and it is checked whether the value of a bit position
bl indicating a user certification flag is "Ob." It is also checked whether the value of a bit

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

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

indicating the DDS/PDL update counter value is "0," and whether a value k indicating the



structure are all "00h. " Additionally, a spare area for defect nmanagenent
on a'disc is divided into a prinmary spare area, a secondary spare area
and a suppl enentary spare area. The primary spare area, vvhi[gﬁ 8§T LY gned
first when a disc is initialized for replacenent of defects, is primarily
used fo Wolel r eent, . L QJ 8 r c S
'he. secnsrEnter B oEReERTT s RIS chiREl Mrdthel PR G TIE RIS of 3R
area, Ws 00011s, " Ufdidatinr thit the aimbePdfageupyis 19and Ghetes theORY 6 tHE nihbke a
disc is in use, is defined as a spare area, which has remained after the
pri mar yoEzenes inrQ023hs' indisatingothatsthe ppmber efegsingg isrdnt during initialization.
Alternatively, the secondary spare area may be separately assigned. The
suppl ementary spare area is used for |I|inear replacenent of defects

occurri j ' IS . I r r hG
addi 11 oSVl s lsafecked el 'tk sedBEnBR R URpRLY sBRE R SR 100n -
OCT 2004ndNwaether $eadst sédt@aminitier loff GeAgrith&iy! spaRRed isl "O34 BRIt NOIt 4iEhedRed he

use of a disc after initialization, a supplenentary spare area for |inear
r epl acewlpther thedecstign 8 LSNOsis determinggh hased vndhe nemsbersafpsisfestseregisteyed pathe

area is adual L,y .i ncreas a predetermned,size in.a feverse direction
atart1 nEDr G snbunsh BSRE Lo R ePérd P Bungans ik NS ol feReimnarinh®!
suppl engghay XhrSBEH eI ST zores ZneRt MR terMidedDab&VGH &2 MinfiiRf bf Befedsar ti ng
fromthe end of the logical volune area during |Inear replacement. As
shown i registeéeed 4n PPhe cHeiet éresdefents regisicrgd imgPDherrd’Khoven physical defents toneth©VA
include a PDL _jdentifier, a numer of entries in the PDL, an integrity of
t he PDLCehflisfe Vsmft %{aerdmkagwa d&?@@%ﬁexw opdhehelfise thpearsdiot capsigased in
identifiek 1i,Sim e ' ' i ndi

nunber io 1%1_@1?(1{;%&% Ie%ﬁ%;%?@%'{%gg? %&?ﬁfgc'agg&gg?%{):{\gﬁﬂmﬂ}ec ocy cd&?écgﬁ eF’?r%F ly
on eachdisclimust birdgisgeradintha DI g5 a defestbreistotot.hin othbegordsy tirbugtDiheaestfites,
an entry type and a defective sector nunber are checked. It 1 s checked

whet her came ghegkedrvhegher ghecstiusture afthe PDhdb eerrectand it atso ¢andye checked mdethey e
sectors Lch ar tecte ring.user certification. The defective sector
nunber s?i vaﬁoeg‘b%fggrpéow&&g%tﬁ Cgef%lc tendi ng order. After PDL entries
corresponding to the nunber of the known physical defects are all
witten, and all information on defective sectors occurring differently

on eachltdi skectted whgthebhéf rambhining feServed ale@(bytd pdsitich SO &6l 204Btifake DS

structure are all "OOh."

Additionally, a spare area for defect management on a disc is divided into a primary spare area,
a secondary spare area and a supplementary spare area. The primary spare area, which is
assigned first when a disc is initialized for replacement of defects, is primarily used for
slipping replacement. The remaining spare area can be used as the secondary spare area for
linear replacement. The secondary spare area, which is used for linear replacement of defects
occurring while a disc is in use, is defined as a spare area, which has remained after the
primary spare area is used for 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.



remai ning un-used area is "FFh. " As shown in FIG 5, check itens for
verifying the SDL structure in the DVA include an SDL |de tof b;(f n SDL
update counter, a start sector nunber of a secondary spare r

total nunber of |ogical sectors, a DDS/PDL update counter, a spare ar ea

full fIz@g1 l§ ntries,
o U u Shen X B8 aredYor ARG répta deﬂwﬁ{‘? <3Pl ok eSE o X oY ah B Rl
i dent i f asupplemémtaydpare’ ards fordinefnyreplaceraert ieageipned Mo suohla mAkkr hatGRaINt er
it is checked whether a value N indicating the SDL update counter value is

"0, " an&lppémmy snare arqaes xraidmjlyclaerueaﬂgd thi@ predetesminad sife inlageBDee dipeitive

t dj DDS/ R t t [
checkoa i fhm £ A5t afpdif volihe GEF RS B ylsmo e uBbEpBaR R bt st
count er 1sVa3édJ@setl Sn tlQe, revél@éj d%@fo‘ﬂ%farﬁng/ ﬁ'oHlethK ehd@ OF B! lb?igalt Vtuh® %fé%rﬁ%l'?ﬁ'lgo‘c

the DDS/ PDL counter is " 1. In the case of initiafization with

certi fi bagargeplagement checked whet her the start sector nunber of SSA and
the total nunber of |ogical sectors have proper values according to the
size of a secondary spare area, which is designated by the user during

initiali i ful l d t d
spar e aPSa el FIRF. o RRECK BEnfob B ityinafe PR michire 578 DV o i 338 o' Y
"00h, "jdehiifit, hﬁuﬁab&adfléﬁtri& k&ﬁdhkPDU‘Qh%&gﬁ@ of hfe‘rI‘DLé tﬁ@ﬁ@nd Aﬁﬁgﬁﬁééﬁ rea.
because the total used area of the SDL i5 known ? e n fél

entries in the SDL i s~checked, the size of the un used area of the SDL
can be determ ned. Accordi ngl is checked whether the size of the

area of Itrihgheeked Wlheﬁlﬁt thediDE | ntﬁlil’ i9i"9e0 " |'§h€e1¢}u@bert0(5 entrigs 4 the RIPLt he

d. of f
e 2y idicafbs e mlufber SEhe KON iy s ORE0s RRERTcR b o ater Sy gacpy, "
" Al'so, dist dﬁﬁng?xﬂﬁﬁm&m‘@“eltd%hf& b iB%PRGTPDICLAESS, %g;enﬁ'kl Sﬁegﬁl d'aSRALCY5E

areas are " . " However, when the State of a CG1 n atest is
very bmsttoramn@t amﬁheykeldaylt rechgekeelr whether thd PDEf entey, type is S10bl* éfidicaimnge t o
use a C— dis sufficiently good state. FIG 6 shows the

dlrl ve tQ gist 9@%%%1%9“%%1}1@1 areﬁe@ﬁed&a{mﬁ esezz»‘eftkfwem Theydefectiverssei9gi ng
el ement P'%ﬂbéjg n\{,\gllglﬁ)lt, b&e x!vhﬂ%ﬁ mtz{?Qéﬂdﬁx%ﬁ({rh 1 Aft&oggﬁ, ?lre?esacog}esﬁ%daagr}%ﬁ%g

control _ contro source Ver |
pr ocessnuiabaTof bigckinaMshysieslkdefécts are il fwtitteé€and all information on defective sectors

occurring differently on each disc during manufacture is written, it is checked whether the

remaining un-used area is "FFh."

As shown in FIG. 5, check items for verifying the SDL structure in the DMA include an SDL
identifier, an SDL update counter, a start sector number of a secondary spare area (SSA), a
total number of logical sectors, a DDS/PDL update counter, a spare area full flag, number

of entries in the SDL, an integrity of the SDL entries, an un-used area, reserved areas, etc.

It is checked whether the SDL identifier is "0002h." To verify the corresponding SDL update
counter, it is checked whether a value N indicating the SDL update counter value is "0," and
whether a value k indicating the increment of the SDL update counter is "1." To verify the

corresponding DDS/PDL update counter, it is checked whether a value M indicating the
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proper operation of the controller 26. As described above, the present

I nvention easily verifies that a recordi ng and reproduci ng a%ﬁﬁriﬁﬁs
properly translates and processes DVA i nformation which isfde a after
initialization with certification, using a test disc with known physi cal
def ects r @ ' t 1.V F on
nave. bomy Lhortaal coftiebLaLely o AERRHEN Bk cRbE I belo LN B,
in the BDS/PDdfcouhtenges]l.nay be nmade in this enbodi ment wi thout departing
fromthe principles and spirit of the invention, the scope of which is
defined in the clains and their equivalents. 11 0 7 OCT 2004 CLAI M5 What.

Is clai Is: 1, A nethod of verifying that defect managenent area (DWA)
| nf or malT gﬁ casesolyingislizatipngita perfibigation, it is shesked Mhbethsr I SRSEQTrmber

appar at [ | [ [afr . i cal
S wi VHSBRAR R ERaflr of BRIALHSERs hiledirdlr el deirgi 1 VRLEPO1 £

i nf or masdcondary bgart ah, which fisdisigaated bynetiel werndurihgfigicibliZaioad e Rpare area full

i nformation which is generated after performng initialization with

certi fi 8ag myst igdicateleal the serendaghsparsarga isynotfill.n§hé nemberpifyentrisslin thefdk s on

a bl ank_di sc: deveri fyinag the, test information includi t he def ect
managenBit 1enieh Qi Wiy = Vil dPbsllvondicating e v oonen Mogeotase becatise
i ni tial iheabaPiisediakdn Sfahé SDICRKOWN! & tRE AYhBE JF dnfifds ih BRUSDL i€ chelkeq gk hod
of claim1, wherein the test information is a DVA mirror file. 3. The

met hod sife of tiemniysediargagifithe SBLgandeatetenygined mpAdceadinglyy #ds teckeddihather t he

test inf ti f DVA ar, he .t . di initialized with

Lot TR i e PP B G T il i bR 48 ¢ e
test resihk spY:, wiiéh F&h6%d bQJeél%lnq:héth?mbéQ/‘bT bftids ilVhe $BT, ﬁ%@)qs 4R0KhickER
checking a DVMA™ structure, a disc definition structure (a , a primary

def ect ivhether tRBluh-istd areh s set antiFPh. " s&lsonilay shedleddewhethérsthe efpdc)edSvatues iofir €,
which formthe test information, and checking whether PDL entries for a

Gl- | i st albthegpsesyadareasare coQh. k dpwevenrwhegrhe state; afiacGtlj dise wserldn a test is very

bad, an SDL entry may be generated. Therefore, it is preferable to use a C-1 disc which is

in a sufficiently good state.

FIG. 6 shows the drive to be tested 110 having a light source 22 to emit light, a focusing
element 24 to focus the light from the light source on a disc D, and a controller 26 which
controls the light source 22. The verification process described above seeks to verify the

proper operation of the controller 26.

As described above, the present invention easily verifies that a recording and reproducing
apparatus properly translates and processes DMA information which is generated after

initialization with certification, using a test disc with known physical 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.
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6. The nethod of claim1l, wherein the verifying conprises: verifying a
structure of DVA of the test information; verifying a di scéfi?fbg[tiuﬂ?'
structure (DDS) in the DMA, verifying a primary defect I|i ( )
structure in the DMA, and 12 0 7 OCT 2004' verifying a secondary defect
list (SDL) structure in the DMA. 7. The nethod of claim®6, wherein the
verifying the DVA structure conprises checking an error condition,

DDS/ PDL and SOLAIMHate counters and contents of the DVA. 8. The nethod of
claim7, wherein. . checking the error condition conprises checking

whet her errormaﬁilsts%l%fnﬁgésn’y one of four DVAs, which is the DVA 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 | ead-out area on the test disc;
the checki ng the DD% pothodpiaieaiang that defegompragsment pree kPN winéarmation he
val ues o S/, t rs. A . i Felvls S are
"0," mheé%fép?&)el cgg%e}ﬁ%gqgf gtl%g&%g%/ Eﬂr}(?%@ﬁ{%%%}g%%g?e%ﬁ%g e grence
i n the Diprétbces prfatneationcambe fionberd optica discafitk (DMAe infermiavion] thg aéthbde
initializatign with certification are "1," and whether the values of the
ei ght DD&PBPISIBgdat e counters are the same; the checking the SDL update

count ers Comgéﬁétir%;ﬁ&kin&‘&nm%,hﬁé t¥§|iﬁﬁﬁxﬁ%ioﬁ@$ﬂgiggﬁgtd%fe€9 Wih&deindn? the

four SDLs are "0," whether increnents of the S counters
r epr eseninfognagioni wiich éngenerated after SRifoupingtinitiolizationr with eértifieatiomdornf ttest t he

Phe val udbegpaicd b snindmdianiiod ddEhte bbfe el e 2na The checki ng

the contents @érifiiify BYRest HBFAERR iﬁaasilﬁ? e WtBdthRAndzBResOnf@mMafioPfising e
four DMAs are the same. 9. The nethod of claim§6, erein the verifying of

the DDS Edpisneasies informaaliomigr thepmgalizasionivithegertificagipn to providefaitediresvl. 1 ag, a
DDS/ PDL updat e counter, a nunber

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 with certification.
4, The method of claim 1, further comprising displaying the test result.

5. 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 for a G1-list of physical defects known through certification 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
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of groups, a nunber of zones, a location of a primary spare area, and a

| ocation of a first |ogical sector nunber and a start Iogi cal sector
nunber for each zone. 10. The nethod of claim9, wherein: lﬂe-{ cﬁtﬁclzmpp t he
DDS identifier conprises checking whether the DDS identifie

predeterm ned value; 13 0 7 OCT 2004 the checking the disc certlflcatlon
flag conprises checking whether a value of a bit indicating in-progress
and a val ue of a bit indicating disc manufacturer certification are both
"Ob" and whet NeR{Yinga segpudary defgetdist (SIVel stacturgyintbePMAr tification is "Ib, "
in the disc certification flag; the checking the DDS/ PDL update counter
conpri ses checki ng whether the DDS/ PDL update counter value is "0" and
whet her an i n@r ementThef miethed DBS/cR 6 dettegein Cths Nt eifying PiheS BIMA Ngndture
difference in t S/ PDL updat e. count er befqre and after the perform ng
of | the | RPEPRFSAREFIORE i EROLERR, MGRDE 0 SDI. Updide EoRauke Aad BRECRSNbor
of groupgraRMiases checking whether the nunber of groups is a

predet ermi ned nunber; the checking the nunber of zones conprises checking
whet her the number of zones is a predeternlned nunber; the checking the
| ocation of tRe pri ar.e ea ortses checki ng mhether first and
| ast sector nbgrsngwfr}?gl % hrea are predeterm ned sector
nunbers, res Iﬂ%C&He\éEﬂng thé eﬁop B&ﬁiﬁdlﬁcérﬁﬁhafeb rcﬁ&cﬁ@bvﬁ@t'hels 856  exi TR Ghy
conpri ses checking whether the |ocation of first |ogical sector
nunber | enejef @?udh shadiech is rthey DMibeittasr md@flep@sstwnse@ thedestdlison twdref PDL;

and t he k. [ o LC ect er co checkin
whet her ?@Z&l&r@g?ctaﬂ? gi ca%d'se% e gljld tsw fw@gﬁ & @ﬁatf%ﬁréa ?esaacf’é‘lt éjfeﬁ‘lor?g ®based
on the nusbéisc,of def ects regi stered in the PDL. 11. The nethod of claim

6, wherein t he verlfyln%of the PDL structure ) )
the checking the DDS/PDL update counters comprises checking whether the

values of the DDS/PDL update counters in four DDSs and in four SDLs are "0," whether
increments of the DDS/PDL counters representing a difference in the DDS/PDL update
counters before and after the performing of the initialization with certification are "1," and
whether the values of the eight DDS/PDL update counters are the same;

the checking the SDL update counters comprises checking whether values of SDL
update counters in the four SDLs are "0," whether increments of the SDL update counters
representing a difference in the SDL update counters before and after the performing of
the initialization with certification are "1," and whether the values of the four SDL update
counters are the same; and

the checking 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:
the checking the DDS identifier comprises checking whether the DDS identifier is

a predetermined value;
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conprises checking a PDL identifier, a nunber of entries in PDL and an
integrity of the PDL entries. 12. The nmethod of claim 11, wherein the:

t he checking the PDL identifier conprises checking whether [jﬁeOEDLZ[]M
identifier 1is a predeterm ned value; the checking the nunber of entries
conprises checking whether the nunber of entries in the PDL is the sane
as a nunber of defects registered in the PDL; and 14 0 7 OCT 200k the
checking the integrity of the PDL conprises checking whether the PDL entry
type i ndi cat edhechegking ghe disc eratiteation dlagsemprisesbeekdngwhether ayalue of a bit

certificati:on i k tive sector n rs. 13.
The. et noiaing I RORES 9 o RLE RERIIEL AR Bt i SBRLG pRUFRRGH are
conpr i sebothhtbkiand whetlfsbithd delné of b dit, indicatild usep darti€icatidinNiseN b, "anIhé&disc

sect or nunber of secondary spare area (SSA), a total nunber of | ogical
sectors, CS‘T‘%%}%ﬁaﬁipdate counter, a spare area full flag, a number of
entries in th I § 0 | A= rea, and
reserved ar ea?.les%lfc T eﬂﬁgém%i)g]“ félpg%}% 13, e&%@@?ﬁ?s ? ﬁeec%g’ilfe %g?ttﬁg SDL
i denti fi &DYBPbripsiets whstek valge wh')'haad whetheEbh inaleméritfof ¢ie DDS/RBDL update

predeterm ned val ue;.the checking th pdat e counter conprjses

checki ng “RABTHEPTSRUING R diffsiencs I%C%Eﬁ?lsgm}’ir BEAqt§ cotery OWnn& erqthe
increnenpeﬂénﬁih%oﬂﬂeiﬁiﬁdﬁéa@ioﬁmtc%ﬁiﬁc%ﬂéﬁfseﬂt';i ng a difference in the SDL
update counter before and after the performng of the initialization wth

certificati onthescheckingtthe numbek iofi gravpe ODHHPEL cheokimgewlhatbert the nuorher icfes
checki ng y@w e _ DL, update counter value is "0" and whether an
i ncrenment 0 E&@%@F‘B@?%%%‘?e@ counter representing a difference in the
DDS/ PDL updat ehec chikig thefmuihenrod z@h&ﬁboﬁlbﬂsespﬂfeélﬁﬁ%mﬂi& th®&umber of

initialization wwth certificationis "1 "; the checking the start sector
of the S&espye predetepniaed AWRbE: of | ogi cal sectors

the checking 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 the first logical sector number comprises checking whether the
location of the first logical sector number is determined based on a number of defects
registered in the PDL; and

the checking the start logical sector number comprises checking whether the start
logical sector number for each zone is determined based on the number of defects

registered in the PDL.

11. The method of claim 6, wherein the verifying of the PDL structure
comprises checking a PDL identifier, a number of entries in PDL and an integrity of the
PDL entries.

12. The method of claim 11, wherein the:

the checking the PDL identifier comprises checking whether the PDL identifier
1s a predetermined value;

the checking the number of entries comprises checking whether the number of

entries in the PDL is the same as a number of defects registered in the PDL; and
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conprises checking whether the start sector nunber of the SSA and the
total nunber of |ogical sectors are properly set according to the S|ze of
the SSA which is designated by a user; the checking the sp? ul |
flag, the nunber of the entries of the SDL and the integrity of the SDL
entries conprises checking whether the spare area full flag indicates
that the secondary spare area is not full, whether the number of entries
inthe SDL is set to "OCh" indicating that no entries exi st, and whet her

i nfor mati on oihe ehecking the integsity @b e PIAbtcomprises chepking Svigther @@'I‘PDDOamn‘yhe

of -t ho e 61 B BN BRI RE A RER R O TR R AR ' 7

pr edet er mbmregpouding eefeatick sestoentmbershe reserved areas are predetern ned
val ues. 15. The nmethod of claim 1, wherein the recording and reproducing
apparatus is a digital versatile disc-random access nenory (DVD-RAM. 16.

The met hod of 18l aim [ ref eql.e o) [
ref erence Dl\/Alrgn rrorﬁ)fel 1“@%%& E"I' gnnfgt‘ﬁﬁ%% th%l ‘Ztélnrﬂq% &\m{er gprlf ?thlgcture

r ef er enc eoDpAsasi ahecking ah SDiowdentifies, ari SDAI updatezconnteh) audtare sectorsuniliér ofae

met hod of claim wher the hec whet her erraors st in any one
of the f&E¥ %?&Kép%‘&?b"ran @gg@ Ew%é?&‘ét‘l Seriare? g’t’%?/ﬁﬁir Updais/cPRRiERb| o
errors in sphe dratful MRS a Iﬁt’&ﬂ)er Gﬁ&ﬁh@ﬂ i #he S01E atﬁqﬁteghﬁﬁéﬂtﬁél SR, Qftrigs bal I ure

if any uncorrectable error is found. 19. The method of claim 10, wherein:
the bit uAdisedatemgnidnessriegracess. in the disc certification flag is b7, the
bit indicating wuser certification is bl, the bit indicating disc

manuf acturer certification is bQ and bits b6 t hrough b2 of the disc
certificationl#tl ag ame niehal oftaili 135 whefih:t he checking the disc

certification flag further conprijses checking whether a value of each of
the reserved bhedherkingdpe SDL identifier comprises checking whether the SDL identifier is
a predetermined value;
the checking the SDL update counter comprises checking whether the SDL update
counter value is "0" and whether an increment of the SDL update counter representing a
difference in the SDL update counter before and after the performing of the initialization
with certification is "1";
the checking the DDS/PDL update counter comprises checking whether the
DDS/PDL update counter value is "0" and whether an increment of the DDS/PDL update
counter representing a difference in the DDS/PDL update counter before and after the
performing of the initialization with certification is "1";
the checking the start sector of the SSA and the total number of logical sectors
comprises checking whether the start sector number of the SSA and the total number of
logical sectors are properly set according to the size of the SSA which is designated by a
user;
the checking the spare area full flag, the number of the entries of the SDL and the
integrity of the SDL entries comprises checking whether the spare area full flag indicates
that the secondary spare area is not full, whether the number of entries in the SDL is set to
"00h" indicating that no entries exist, and whether information on the SDL entries does

not exist; and
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20. The nethod of claim 12, wherein the verifying of the PDL structure
further conprises: checking whether an unused area of the PDL is a

predet erm ned val ue. 21. The nethod of claim 14, wherein tZﬁ Vﬁ irmnqg of
the SDL structure further conprises: 16 0 7 O, T 70(14 ch lZi 5 et her
an unused area of the SDL is a predeterm ned value. 22. A nethod of
verifying whet her defect managenent area (DMA) information is properly
generated or updated in a recording and reproduci ng apparatus which
records or rephoehsckingith wi-nad asee and e reseniedancas sompaisesdihecking atsized DVA
i nformati risipd: | est information . from.the
DR | nf or aei 418 B hecSToE ahd Wbl RGP s Ry g el ¢
certifi cathetiey thendseeweticintdsrage prelié@simihied valgdst f yi ng the test information
including the DVA information wusing reference test information. 23. The
met hod of claim 22, wherein the test information is a DMA mrror file and

the reference jsest "I:;\P}Le%&ﬁtr)d Bflclhin & &Jﬁér@ﬁmecﬂﬁgec%g%%c{ n%?r&f.ul:ﬁg a@ﬁaera‘i-([lge

met hod of cl aim 22, ereln the executing t | Ses: cking a
st ruct ur a@s ofligitalDitsatite disermnderhiancdss orensry (RVIFRAM)DS) of the DVA, a

primary defect list (PDL) structure and a secondary list (SDL) structure
of the DMA, which formthe test information. 25. The nethod of claim 10,

wherein the vagi fyi MheOfethde SMafih '4ICkHEBIn TH! tAGENGOMRY iSBimatfdae ki Ng
whet her remai ni ng@;eserved areas in the DDS each have a predeterm ne

val ue. 26cfersnceaPPbA atiger filsr testing a recording and reproduci ng appar at us
which records or reproduces information on or froma recordabl e and
reproduci ble optical disc wth defect nmanagenent area (DMA) infornmation

to check whether thahbMiethef of ¢TBitd D) wherein the reference DMA mirror file contains

1deal data without errors.

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 bl, the bit indicating disc manufacturer certification is b0, and bits b6
through b2 of the disc certification flag are reserved bits, and

the checking 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:
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is properly generated, the apparatus conprising: a nodified drive unit
generating test information fromthe generated DMVA information of a test
disc, which is obtained after the recordi ng and reproduci rug’]agﬁﬁr%ﬂ(lhls
perfornms initialization with certification on the test disc;, and 17 0 7
OCT ?004 a verifier conparing the test information including the DVA
information with predeterm ned test information of the initialization
with certification, to verify a test result. 27. The apparatus of claim
26, wherein tﬁéecgégtwhﬁh%raﬁé‘flpﬁﬁﬁl area of thppDFils 2 gredefermined yaluene
predeterm ned test information is a reference DMVA mrror file. 28. The
apparatus of claim 26, wherein the nodified drive unit reads the test
information f23dm a B\VAmethed of venidyingstvhetherc defiabt pmanagdament haed q@IMA)

i nformat i tg.the verjfier. 29. Th aratus_ of claim26, wherein the
test di ;8‘%’%“3310& §Pr r%%"d’ﬁfﬁi %“P‘%ﬁiaig Fbé!fe%’é‘ﬁh@&tagd&woglb?lﬁga?%af&s bl ank
di sc_pri @hidtOrdcBRIsPEY tphdtuees MfoimRionNbh ol frdAt 4P Bptidd tdis Hithl {eCBM AN

30. The apparatus of claim 26, wherein the verifier conpares the test

i nf or mat ifArgtion, theegthadeomnnisinged test i nformati on by checking a

structure of ; disc definitiqgn ucture (DDS).of. t he ,
primary def ecgeljf%:}@%ng?l‘lgﬁl)n?omﬁ%? 3‘?81 &‘r‘?aﬁ ]&fA é‘b@%"ﬂ’&?’y“ﬁ@‘t ls(ggﬁr%taff%& ure
of the Dp¥sfornting Mifislizariéhwithesitificadsn; add i on. 31. A method of verifying
whet her a recording and reproduci ng apparatus reads and processes defect

managenent ar E5CCUBRRY tesk o vrsdYina thsy sprainfoymatieminclusingthe F&YIAoinfirmgtion
initiali ﬁﬁhggcffe%%%"tegt%fo#%h& ion on a test disc containing predeterm ned

known physi ect 1ntormation, to generate test information; and
conparing the test information, including defect managenent information,

wth referen test. info tLon tq determne a verification_of the
recordi ng andgg'eprogrﬁ}ﬁi‘?@f“?gﬂéﬁlﬁlé‘? §§,_ W_ge}.emﬁl?@ Uk EEEmRHoTIS A RMYY mifREr ei n
the perf glganAghOteférbfice tBitih@Bh#ftin 198 réfelelice BRIA kir6RfileON cONpri ses:

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. The method of claim 10, wherein the verifying of the DMA structure
further comprises:
checking whether remaining reserved areas in the DDS each have a predetermined

value.

26. 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 with certification on the test disc; and
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havi ng the recordi ng and reproduci ng apparatus performthe initialization
with certification on the test disc, to generate a disc with the DVA
information, and 18 0 7 OCT 2004 reading only the DMA i nf ryaUCE!SnZ[]‘[]homthe
disc using a reference drive, to generate a DMA mrror file as the test
information; wherein the reference test information is a reference DVA
mrror file. 33. The nethod of claim 31, wherein the conparing conprises:
checking a structyre of a a disc definition structure (DDS) of the
DVA, a prinmafy¥ ’leéépmlp?’éggwam?t uprmpatignenglyding the JYMef igformation with)
Struct ur grédbtel et infifiidn LOHE ﬂlﬁ'rﬁahiagﬁ)}l with QiRLakiBh to %én%ﬁh xgﬁﬁt of
verifying whether a recording and reproduci ng appar at us S an
processes defect management area (DVW) infornation properly, conprising:

performng ceptific on W Lizatio est disc ai hi ng

pr edet er m ned%knomﬂ%ﬁﬁ?g‘frﬁtﬁ Ohgﬁaﬂ’é? g?rﬁ ntpﬁeesfglﬁ Wepﬁﬁam}‘r@Wdl ng
appar at ugild £hde predbRrrhined tdlMiforifaBbA R d Rfere @ TNAlhitbrisgst 1 nfor mation
fromthe generated DVA information; and conparing the test information,

i ncluding the generated DVA i nf or mat i on, with reference test i nforrrati on
to determne ggveri f o ng,.and du0| n ara

35. The net ho of clleallg %\E)g%gtug g%fe&?m Zt% hglhg H%‘&PF%. IF & gregﬁg

structur mfoﬁnzaloDWoméa DIVA aflef omittid Bt dik¢ Wad pfcﬁude@@ﬁé t@t 1ﬁtbﬁn£@Mﬁ toathe
primry deffe list (PDL) structure and a secondary list (SDL) structure
of the DNEMTwhich formthe test information. 36. DVA information which is
properly generated by a recording and reproducing apparatus using the
process of: performng certification with initialization on a test disc
usi ng the rep28duci IT@;eapphratueof)cldirm% opimaeiathestestaligpain ardidceont wakicDkRown

i nformati t|n t i nf don.fro the ener ated DVA
i nf or mat pﬁ)@ agﬁa*?ecfas on a b?anrlza isc prior to e performing of the initialization

with certification.

30. The apparatus of claim 26, 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.

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

performing initialization with certification on a test disc containing predetermined
known physical defect information, to generate test information; and

comparing the test information, including defect management information, with
reference test information to determine a verification of the recording and reproducing

apparatus.

32. The method of claim 31, wherein the performing of the initialization with
certification comprises:
having the recording and reproducing apparatus perform the initialization with

certification on the test disc, to generate a disc with the DMA information, and
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conmparing the test information, including the generated DVA information,
wth reference test information to determne a verificati%ﬂ of. _the
recordi ng and reproducing apparatus. 19 0 7 OCT 2004 37. d BW\ZUU’!
information of claim36, wherein the DVA informati on conprises a
structure of the DVA, a disc definition structure (DDS) of the DVA a
primary defect list (PDL) and a secondary list (SDL) structure of the DWVA,
wherein the conparin ri ses; checkl ng the structure of the DVA, the
di sc defi niti &pddig gB Yuﬂ’ér%%)m tien firogp the isc pising e yrefrsencet dm'mtto( PDL)
structur%eﬁe}gkefamemmlxaéthéftes%h{f&% fofi, (SDL) of the DMA, which form
the test information. . recordi ng ang t eproduci ng apparatus verified
according to thergm theafsfﬁmmbe tgsemfarmation iscereférénoe MMAMmistdrifile.ni ti al i zati on
on a test disc to generate DVA information; generating test information
fromthe generated DVA information; and conparing the test information,

i ncl udi ng t he 3DVA | @ RREAPSE cldtint 31, wer%ﬁr?ﬂﬁgomg%ﬁ SdbisaBL i on to
deternmine a verification of the recording an produ0| ng apparatus. 39.
The recordi ngchfwéilnge%})ﬁ'@m!merﬁaal@b@ﬁeﬁdlsc defimition stragurevEDiaf thei®MA, a

conparin hecki ng 2 ru f a

ot i 1 SFaFy ER B BHG “Bpofre StABondsry et SRy eferitpar trpadia
structur@h@d]ﬁfoﬁn%ﬂdﬁfoﬁnhﬁﬁi (SDL) structure of the DMA, which formthe
test information. 40. A recording and reproduci ng apparatus verified
according to the process of: performng initiali zati on with certification
on a test disggcont p 1 def [ n.to enerate
Cest i nformatron  apd enedbECEHFHE PRbher's - Ehabl o0 TBHoRi M gIRHFLE:
manage e idads atid)pmattssexdefwt hianagement area (DMA) informatlon properly, comprising:

performing certification with initialization on a test disc containing 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, including the generated DMA information, with
reference test information to determine a verification of the recording and reproducing

apparatus.

35. The method 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.

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

performing certification with initialization on a test disc using the reproducing and
recording apparatus to generate the DMA information;

generating test information from the generated DMA information; and

comparing the test information, including the generated DMA information, with
reference test information to determine a verification of the recording and reproducing

apparatus.
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reference test information to determne a verification of the recording
and reproducing apparatus. 20 0 7 OCT 2004 41. The recordi ng and
reproduci ng apparatus of claim40, wherein the conparing tfe q}gq‘tzgﬂé
conprises: checking a structure of a DMA, a disc definition structur

(DDS) of the DVA, a primary defect list (PDL) structure and a secondary
list (SDL) structure of the DMA, which formthe test information. 42. An
apparatus for testing a recording and reproduci ng apparatus which records
or reproduces information on or forma recordabl e and reproduci bl e optical
disc wth defgct MagOBREAL i habR’ o Bl O, | On6RAC the AL on
information is properly generat ed’, t he appardtus conprising: a TP ed
driver genwmpasésny strestird of trenBMAN a btise defmitioh stribdirel (DDS)Tef itlNDMAQ 2 t est

di sc generated b T ucing devi ce.. mng initjalization with
certifi cAPHLY gﬁ%cﬁﬁ%ﬁ}@gﬁ aﬂﬁll §%?°<5ﬂaryah£2ﬁ3£5 éﬁm‘gb‘%ﬁﬁrt hHMAcwhesin the
I nf or mat icempatinEtdifpritgs:t he DVA information, with reference test

information to determne a verification of the recording and reproduci ng
appar at us. 43 chatking hsastaictime off the DMAY 2he diser dafmitidnestnmtiire i(BDSYr ofvthe

reads onl h infor i romthe st disc, t ener

i rror rigaA e ik e R T L] (R R sefordSivdi g RaBE fof e

i nf or mat iDVMA|, s/hichrfefre fienes ikvAniation; or file. 44. The apparatus of claim 42,
wherein the verifier receives the reference test information from an
external source to make the conparison between the test information and
the referencejkest i | [at.us ak-m 42.. wherein the
verifier conpg?'es t@i#@@ﬁé%{ﬁi?ﬁuﬁ@% a%‘B rﬁll%ryééﬁggﬁeagéog@%ﬁ%gxet%rg{:ess

i nformatiofn by checking a structure of a DMA, a disc definition structure

DDS) of the DM% a primay defe I.st. (PDL) structure and a
( ) per ormmg certléélatlon w?th {mtlsathzgtfon )on a test disc to generate DMA

information;

generating test information from the generated DMA information; and
comparing the test information, including the DMA information, with reference

test information to determine a verification of the recording and reproducing apparatus.

39. The recording and reproducing apparatus of claim 38, 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.

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

performing initialization with certification on a test disc containing predetermined
defect information to generate test information; and

comparing the test information, including defect management information, with
reference test information to determine a verification of the recording and reproducing

apparatus.
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secondary list (SDL) structure of the DVA, which formthe test
information. 21 0'7 OCT 2004' 46. A nmethod of manufacturing . a caﬁ.ﬁli ﬁﬂ“
recordi ng and reproduci ng apparatus, conprising: nmanuf act urll ﬁg 0
uncertified recording and reproduci ng apparatus that updates and
generates defect managenent area (DMA) information; and verifying whether
the uncertified recording and reproduci ng apparatus is conpliant wth a
standard, said verifying copprising: performng initialization with
certification®n a tﬁ’é‘t TegPEdng @ng efvproguging eanparatyst of neleinb 0, avkbreionthar i ng
the test cbﬂlé%ﬁ?ﬁ'{ce‘?&tc&ﬂgﬁéégj ng defect managenent information, wth

st n

reference t nf or mat | to determne a verification of the recording
and repr oduci mbeckagpastuase dfreeDNEA, 4 disadefinition diraetiuten@D$)c6f thEOBMA, a
uncertified recordi reproduci ng apparatus is conpliant with the
st andar d PPAPALY flﬁ%’c@gthﬁﬁﬂc?f s@"ﬁ']‘?na%,a W‘fgg Y lish€SRbhsiastug Rfots DMy :
checki ng véhidH formtthé RsGhfodmi¥h. @ disc definition structure (DDS) of the
DVMA, a primary defect list (PDL) structure and a secondary |ist (SDL)
structure of the DVMA, which formthe test information. 48. A disc
recordi ng and jpeproduci ng apparatus for recordi ng and reproducing, .

i nf or mati on or{zan opt] &% 'Es)??r SR Fsrie?'f)d&lnﬁ ql’lﬂg‘ﬁ’l’r EPEAPPErais ‘gh‘ﬁh
l'ight; arécedisomn@peldecaihfdrMafi®fus ok Herm b F8dor@iMatd fepRRfucbMd ofticaf dise
record and reproduce the information; and a controller to control said

| i ght soWrtedefectmanagiment arearinfoanaion orgheslewhetber DNEA infarmatiogds prapedy

def ect DA s Qr mation by performng initialization with
certifi gg?:?%ﬁt@g,ﬁh% ;%g%tﬁdl S I’nglrg(g;;enerate test information, and conparing

the test infommoédified diiverl gelemating test fmiatibn bagidi cdinthe BMA in&SrRRe6E 6f a
test disc generated by a reproducing device performing initialization with certification on

the test disc; and

a verifier comparing the test information, including the DMA information, with
reference test information to determine a verification of the recording and reproducing

apparatus.

43. The apparatus of claim 42, wherein the modified driver 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.

44, The apparatus of claim 42, 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.

45, The apparatus of claim 42, 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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test information to determ ne the verification of the recording and
reproduci ng apparatus. 22 0 7 OCT 2004 49. The disc recording and
reproduci ng apparatus of claim48, wherein the controller crmszgm'
structure of a DMA, a disc definition structure (DDS) of tne ,
primary defect list (PDL) structure and a secondary list (SDL) structure
of the DMA, which formthe test information. 50. A disc recording and
reproduci ng apparatus for recording and reproducing information on an
optical disc: 22 |igHt Behed ot Bragpiagtugng ; jicomphantoregerding e@nd nieprodugingocus
t he Iigh_tapﬁz_[}gﬁs’té?,glpgi@;dgpal disc for recording and reproducing the
information; and a controller to control said |ight source and to update
and gener at e defnatacturimgragwnetified recardimg andwmpiodnciag tpparatas fiat opduges and

initialization w certificatio nthe optical disc so that the defect
manageneﬁFn?rﬁﬁe%&%ﬁ%}i%WaégH@tﬂ%WA? H’EOIE’E?%PP'D‘M%H is verified to be
conpliant wi t ReAfysigwiathe: thy ubQMRAdd RBorig A8 TrefFbatBMPaIRMs i %ﬁgﬁa{ti on

with reference information. 51. The disc recording and reproducin
appar at udvitra gtpndard, said vigriBfieg epmprésingsontrol ler: is verified to update and

generate the . at - ar informatign ..according, tq the

standard usi ng@{fgﬁmgﬁﬁl@@aﬁ%ﬁ@@n %@ﬂe&%&tlw Perd otleﬁi A5C 19 t8RFTdE PN

wi t h cer tnfbimaionpind and checks a structure of a DMA, a disc definition

structure (DDS) of the DVA, a primry defect |list (PDL) structure and a

secondary | i scompming ther tgslt infermstionnmchyding defpst qratagementhiaforagtion, with

i nformati f@lﬁ’]@ﬁf tus, : i ) i p, I:

appar at uga\%ﬁlcﬁ testrA\Eehcor S Ogrturdeef;t)ér}[(%l uﬁggeﬁﬁ?ﬁ}oka@?ﬂgg Ig%rg@gf%ngn{eg%ﬁgélggdabl e

and r epr eppearatos,ethepvertfaation sindicatingh tike f the t unvendipd nEobdrding and MePvoducing

information to checkl.v\,hethhe{h DMA i I&f ormation is properly generated, the
iant with the standard.

appar at uéPRABHHF ISSORP

47. The method of claim 46, 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.

48. 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 with certification on a test disc to generate test
information, and
comparing the test information, including the DMA information, with reference

test information to determine the verification of the recording and reproducing apparatus.
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23 0 1 OCT 2004 a nodified drive unit generating test information fromthe
DVA information recorded on the test disc, which is obtained after the
recordi ng and reproduci ng apparatus perforns initializati O@JWUC?F 2004
certification on a test disc obtained by nmaki ng known physitdl defects on
a blank disc; and a verifier verifying a test result by verifying the test
information, including the DMA information, using reference test

information faor initjaljzation with certjfication. 53, The apparatus of
clai m 52, whef@in t Hderdiss recordgneend sproduchgmmRarsys ofr clam 4§hwhersimthat us
of cl ai MegRrol P RhEIKS Al SR bT ] ri It I Qr nat i on
directly fr oom a DMVA zgr eacon %){]ééﬁtiggthgfﬁ&&éﬁh&@:ﬁ%ﬁpg@:ﬁ@Iﬁg%t(gfz@?iql\l/[%aﬁ on.
55. The gpparadatcolistc(PL) S@ictund @néiansdchadarg disf (SDLYX bewdtsreao DA DMA,
structure,. di def.ipition structure (DDS), a primary defect |ist (PDL)
structur@}héﬂgfognzﬁ%gﬁtdﬁ WM-ect 1ist (SDL) structure, which formthe
test information, and checks whether PDL entries for a GL -list of

physi cal defects known through certification exist. 56. The apparatus of

cl ai m 55, whePBin tHe disei ticordinheand tehmdDhags pparatus e forbyreadrdingi ragd an

error congditi of ~-the .DMA, DDS/PDL. and SDL update counters and contents
of the Dﬁﬁréﬁﬂlgﬂﬁgr@%g%g?&o@ca& f'm 56, wherein the verifier checks
whet her error g lighkéoulkcd tb etfitya Bghtf our DMAs, which is the DVA witten in
four positions on the test disc, two of which are |located in a lead-in
area and two 8ffogpsig elament de foeus the hghteento dhe optieal dish ferheecording @hdc,
whet her : L pdate counters in four DDSs and in four
SDLs ar eyﬁ%@\lfﬁfetﬁte}ﬁol ncrogf%lﬁftJS of the eight DDS/ PDL update counters
representing a calitfoller ¢ocenirol tshid DE/ Birce/pidt © opdaé eind pefepdte dufisttaf t er
the perform n%ﬂof t he. tJ nitjal ii%ati OE w.th certification are "I," whether
t he val uB¥NRgeMant acea, tiomspatioprpites Rerforming inftialization avith, gergifigation\pntther

val ues Obpfidie dit & thatdle 40R% BlhagtRial SnORNIGA! Serefhtdd By B comidifer 35 ©
ﬂer DL” updat e

"0," whet increnents of the S

verified to be compliant with a standard by comparing the defect management information

with reference information.

51. The disc recording and reproducing apparatus of claim 50, wherein the
controller:

is verified to update and generate the defect management area (DMA) information
according to the standard using test information generated by performing initialization
with certification, and

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.

52. 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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counters representing a difference in the SDL update counters before and
after the performng of the initialization with certification are "1,"
whet her the values of the four SDL update counters are he &C’J'mggm,and

whet her contents of the four DVAs are the sane. 58. The apparatus of claim
55, wherein the verifier checks the DDS by including a DDS identifier, a
disc certification flag, a DDS/ PDL update counter, a nunber of groups,
nunber of zones, a location of a primary spare area, a |location of a first
| ogi cal sector nunber and a start |ogical sector nunber for each zone.
59. The appar at sddidled CdrdleTuRI® gehb1Bhifd Rest NBOYRALId ?fonpiﬂl?&ﬁ\/lﬁhﬁffgi@{atitoﬂe DDS
identifier is a predeterm ned val ue,” whether a value of a bit indicating

i n- pr ogr éecordpdcprgthe yest discovhigh iy ebtpined afieri the ratostingremlfeamtduciag apparatus

certificatj re. h "Ch" in.the disc certifi.cation flag, whether a
val ue of %g}tgﬁsaiflﬁlﬁéggéﬂnn‘gﬂh%%Bﬂ%azppiopiactﬁitidgsr‘f qblaingd by linﬁklf*ﬁ%“awg Bi‘yswal
certifi cdtfeor ohladgankdisd;aga t he DDS/ PDL update counter value is "O,"

whet her an increnent of the DDS/ PDL update counter representing a

di fference i nat¥Eifiopgemfying a dest tresubobn verfying thectestninformation, t ineludingf the ni ng
of the i mnrhahs I ' [ £ LON: h t he. nunber of
gr oups aaﬁé\h %ﬂ%foﬁﬁ%(g{r’] u%Y#qE E%f{ré]%é&%{eheﬁgfroggg?%?% ﬁlé%alhz\éﬁgéa‘r@,h ceﬁ'tlzigﬁté%q‘i vel y,
whet her the first and | ast sector nunbers of the primary spare area are
predet erm ned _sect or_nunbers, respectively, whether the |ocation of the
first |ogical 5§ect orl he Fppiatus o€ claim ag nwhadinghe &gt wormationdics DMA dairies s
regi stergg.in the PDL, and whether the start |ogical sector nunber for
each zone is determ ned based on the nunber of defects registered in the
PDL. 60. The apparatus of claimb55, wherein the verifier checks the PDL

structure Dby.checki a PDL identifier,. a.n er of entries in the PDL
and an int egrisgy of ﬂ%@pﬁﬁﬁuséﬁf?z}“@s#fé@e@ﬂg_ %Hk?élr‘ft @“‘@f‘“&f KcRTdscthe .
wher ei n tdeein¥@tratib Hir6ABCHSm WINACHred HiethRitbst disd iitihlide8 withSceftifRlagiBR! €r M ned
val ue, whet her the nunber of entries in the PDL is the same as a nunber

of 25 07 OCT 20 defects registered in the PDL, and whether the PDL entry
type indicategsa Gl %f)paratus of claim 52, wherein the verifier checks 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 checks whether PDL

entries for a G1-list of physical defects known through certification exist.

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

57. The apparatus of claim 56, wherein the verifier checks whether errors
exist in any of 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 in four
SDLs are "0," whether increments of the eight DDS/PDL update counters representing a
difference in the DDS/PDL update counters before and after the performing of the
initialization with certification are "1," whether the values of the eight DDS/PDL update

counters are the same, whether values of the
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of defective sectors detected during user certification, and checks
correspondi ng defective sector nunbers. 62. The apparatus of claimb55,
wherein the verifier checks the SDL structure by checki rﬁg aGmS%M
identifier, an SDL update counter, a start sector nunber ? a secondary
spare area (SSA), a total nunber of |ogical sectors, a DDS/ PDL update

count er, ]ﬁfsg(%’rée ar ea f.ulé fla% a nunpe"r of entries in SDL, and an
i ntegrit YU Upeate apyntersip;the fous PDharea Yo awhether cremeanthoBthe SRk rupidatet he
verifier .ghaeks Is IdAer S t Lned val ue,
whet her tche %%Lre p gélg{gc%zﬁ{fg?h \C/%II%EH% S§I§I§,,upg§tg c%ﬁ%ﬁe@%&%\ %ﬁc?@%ﬁ? of
the SDL pedfatnging afnhe initidizatore mithngrtaficdtidf arec'tic'e whstheh theSRllues WIdRé our

count er ore.and after the perforynmng of the initjalization with
certifi cgﬁlow)q © coua}{e.rs Wigf%“@'g‘et ﬂ'é{ ‘gﬁﬁ?flﬁﬁnﬁﬁtﬁ&féhec DMAs ate the same: o,
whet her an increnment of the DDS/PDL counter representing a difference in

the DDS/PDL update counter before and after the performng of the
initializatio®8wi th Tderappiratest pHielaim 33, Whevkint ther verifeer sthecks ecDIIS bypunber

of the S of al..numqer of.Jl ogical s are, properly set

accor di ngfﬁl@&gggiﬁ)zéelégﬁl@?fea % O ?\tg‘?ns&ac?egﬁg[h@ﬁ)&‘ ypda ‘E?E‘EW,T’ APHREEr ¢ he
spare ar ofl gfaupk, funit@r bNgbreal Locatidhadf af fiingePard Ak, & MHafoRbLA fits 14talf Ul | |
whet her the nunber of entries in the SDL is set to "OCh" indicating that
no ent ri éectenaugpber andia waeegiealisedton rimbes foreach reneSDL entri es does not
exist. 26 METHOD OF VERI FYI NG DEFECT MANAGEMENT AREA | NFORVATI ON OF

OPTI CAL DI SC UPON | NI TI ALI ZATI ON W TH CERTI FI CATI ON AND TEST APPARATUS
FOR PERFORM NGOTHE IhbEpp#Bas BACThiB ST WheldinShe OBHREr chebkewhbber B DDS

ver 1y ng, defiecl, TeBgerent, euce (DU LhLol TRl 0n oL an ePLcel dLge upen

e meSgEL 0, TS, ORRChAR el 6 RO B i
certification flag, whether a value of a bit indicating user certification is "1b" in the disc
certification flag, whether the DDS/PDL update counter value is "0," whether an
increment of the DDS/PDL update counter representing a difference in the DDS/PDL
update counter before and after the performing of the initialization with certification is
"1," whether the number of groups and the number of zones are predetermined numbers,
respectively, whether the first and last sector numbers of the primary spare area are
predetermined sector numbers, respectively, whether the location of the first logical sector
number is determined based on a number of defects registered in the PDL, and whether
the start logical sector number for each zone is determined based on the number of defects

registered in the PDL.

60. The apparatus of claim 55, 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.
61. The apparatus of claim 60, wherein the verifier checks whether the PDL

identifier is a predetermined value, whether the number of entries in the PDL is the same

as a number of
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performng initialization with certification on a test disc, which is
obt ai ned by neking known physical defects on a blank disc, and verifying
the test information using reference test information f rﬂqq’ﬂgg@zatlon
with certification to provide the test result. Accordi ngy! n be
easily verified that a recording and reproduci ng apparatus properly
transl ates and processes DVA information which is generated after

initialization with certification, using a test disc with known physical
defects. FI G d¢fects registered in the PDL, and whether the PDL entry type indicates a G1-list

of defective sectors detected during user certification, and checks corresponding defective

sector numbers.

62. The apparatus of claim 55, wherein the verifier checks the SDL structure
by checking an SDL identifier, an SDL update counter, a start sector number of a
secondary spare area (SSA), a total number of logical sectors, a DDS/PDL update counter,
a spare area full flag, a number of entries in SDL, and an integrity of the SDL entries.

63. The apparatus of claim 62, wherein the verifier checks whether the SDL
identifier is a predetermined value, whether the SDL update counter value is "0" and
whether an increment of the SDL update countér representing a difference in the SDL
update counter before and after the performing of the initialization with certification is
"1," whether the DDS/PDL update counter value is "0," whether an increment of the
DDS/PDL counter representing a difference in the DDS/PDL update counter before and
after the performing of the initialization with certification is "1," whether the start sector
number of the SSA and the total number of logical sectors are properly set according to a
size of the SSA which is designated by a user, whether the spare area full flag indicates
that the secondary spare area is not full, whether the number of entries in the SDL is set to
"0Oh" indicating that no entries exist, and whether information on the SDL entries does

not exist.
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