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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
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| 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
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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



on defect information registered in the DVA. Since such DVA information is
closely related to a physical data recording position, a rem)vablg
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practice of the invention. 0 7 OCT 2004 To achi eve the above and ot her
objects of the invention, there is provided a nethod of verifying that

DVA i nf ti i I rated in a recording and reproduci ng
appar at SM@cﬁngwgmduces information on or froman optical
disc with DVA information. The nethod includes the steps of generating as

test infornmation, defect managenent nformation, which is generated after
per f olr mi RGO vFl:t]Eq ahqve problem, A ?‘ﬁgégp?etcf pf @gtgrgﬁqntl 1nvent10nI is to i)rov(i:]de a method of

verifying that defect management area (DMA) information is correctly generated upon

initialization with 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 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.



on a test disc, which is obtained by maki ng known physical defects on a

bl ank disc, and verifying the test information using ref

information for the initialization with certification to provide the test
result. To achi eve the above objects of the invention, thernos al so
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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;



FIG 6 is a block diagramof a drive to be tested shown in FIG 1.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Ref erence will_now nmade
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disc initialized with certification 12 in a file system The drive to be
tested 110 is realized as, for exanple, a DVD-RAM recordi ng and
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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.



reproduci ng apparatus is divided into a file systemlayer, a host
Interface layer for interfacing a host conputer with the recording and
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in any way such that data can be read by a conputer, which can analyze DVA
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.



I nformation, to determ ne whether the DVA information is properly forned,

and it nmust be possible to record accurate information in a corres ndi ng
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reference test information for initialization with certification to

provide the test result. The DI\/A mrror file contains specific

information for test purposes as well as all DVA information. The 0 7 OCT
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properly generated a?tgr 1mt1a%zlatlon w{ cert ication. 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 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



t hrough SDL4, SDL update counters in SDL1 through SDL4 and conteqt f
DMAL through DMA4. The itemof the error condition of DVA 5 cki ng
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representing a difference in the DDS/ PDL update counters before and after
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rewitten. Wien the initialization is conpleted, the DDS/ PDL and SDL

bl ocks nust have the same update counter values. Simlarly, it s checked
whet her the values N, which indicate the values of SDL update counters in
four SDIBe ittmenf thespirer caadition SHDM AniscfosChetkingrvehetiger erroamdxmhatDMAst ko
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set to "1," the value of each update counter is set to "0" which is an
initial value when certification begins. The value of the update counter

In the case of initialization with 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, 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



I's increased by one when the DVA is updated by recordi ng information on
defects in the DMA after conpletion of certification. m
contents of the DVA, it is checked whether the contents of the bl\/As
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in the GHEDRYE Ereureiof thy RMA betorg ¢ertification foy degecting defgsts on 3 dise hegipnl ife of
the bit %Bﬁ*ep Q.Encﬁ:zt SstateXin whlcthgthf vhlﬂg' tb?t%gf}llagﬁngf qg rﬁ%éﬂﬁ&g 1h 2 cfh

conpl ete e va ue of the pos cates

that focersifitativn ﬂl@ within phé@DDSSE!. thADMA d§ srglta "1 \8hRe valhe oY ebdlﬂ;pahtet dv@nter t
position b7 is "lb," this indicates that formatti ng is a failure. In

addi t i o seftp "D swhiradkaminitisbyalue wherseertjlieation begmsu Theoraduerd thewpsattcoupeeri n

he d h d wh h
e o BSEEPAREEH et bEBAFA Ty B g bt LSS BB OA T
It is ahfi@ ORf4RM oRtdiRatibie val ue of a bit position bOindicating a
di sc manufacturer certification flag is "Ob. " To verify the correspondi ng

DDS/ PDL uptlate counter, it is checked whether a value M indicating the
DDS/ PDL_update counter value is "0," and whether a value k indicating the

8 0 7 Oy venfyshe pententenf theDMAeit dvtheekad whether the congents of the faur IR Ak eide. ,

whet her ou is "0001h," indicating that the
nunmber QM% b@b@&%%ﬁgﬁ@%‘h %eas’ir ue of the number of zones is
"0023h, " indicating that the nunber of zones is 35. Mreover, it is
checked whether the first sector number of a prinmary spare area is

" 031000As shewndlin/#1€t. Bechdch @teind $6r veeitying thelDIDS in Bt DVIA iRtiud@s DDPREAtiRECA | S
"0341FFh." It is checked whether the |ocation of LSNO is determ ned based

on t he adiseeertificatiur Bag, ¢ DIRYPRleupdatd ¢ountes, a mmnber Hf arqupex heymberofgongs; SN

For evey 2 {ocafion of ;[1 Bﬁ}nalry épatrehaGrea a otcatlfo% ofa FII'S% If'oglca? Sector numrbet (LSNO), a start

LSN for each zone, etc.

It is verified that the DDS identifier is "OAOAh." It is checked whether the value of the bit
position b7, which indicates in-progress/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



Zonel, through the 35th zone, Zone34 are determ ned based on the nunber of
defects registered in PDL. Here, the defects registered in PDL_are known
physi cal defects on the C 1 disc. Even if other unknown dd¥ éct6T 200kt on
the C-1 disc, they are not considered in initialization with

certifi ' . di;scy, ] o t he
1o SRk bPiheobfigt is 3¢ 1t SARBEpERED Wil Ihen AR ST nisiA S i s,

wor ds, ish000 U, "tihdicAtffyt thati the nGRBebst GbesIEd, WheWhethet iR valueUsitthe Qumbert he
PDL is correct, and it also can be checked whether a drive to be tested

pr oper | 9f zZenes dt L0023h e cindicating that thi aprber ofesmeeis 3%he remai ni ng reserved
areas (byte positions 396 to 2047) in the DDS structure are all "O0Oh.
Additionally, a spare area for defect managenment on a disc is divided into

DL M ARRE S e BIEPRATIY SOAY R SR BRI koo

area. The assi

i nitial hgedhéther themlsﬁséﬁmfﬁunﬁﬁer@ﬂlﬁcﬁr&naﬂyssg@{eim is| 034 BEEh. f OR is EfecRed N
repl acenent. The remai ning spare area can be used as the secondary spare
area f owhethpiéiglogasion o€ is dgtgemised basgd op thpnumberrafalefents registesediimetdie f or

| i near | ac nt. of, def occurrin i.le a di .S [ p use, is

det' nedPBE 35€ WipneRinC Tl E SR, rof 808t i Bl isr g sttt of fheSogbncar ea
I'S UsedZBf?él,%ﬂoBQM}Eé3%&&?&%&3ﬂ&¥e'd&ﬁ:rﬂnfﬂeﬁ'lﬁkéd2ﬁ{ {fehunflet 8F B&fetiyel v, the
secondary spare area may be separately assigned. The suppl enentary spare

ar ea i sragisteted ar PDILi. nHerre, thepdefietsnegistearéd ohePBEtase koowm physicahdefeetstoneheli sc

Is in use, .The supplenentary spare area is additionally assigned while
the di st-1 €isn EyeR gt urknpw.gefestsrexish ondhenCrl sy téeﬁoare\méﬁoaﬂiﬁsaw ar ea

for 1i nﬁﬁﬁalfzﬁt@&@@gﬂg%ﬁcgﬁé b g gi%.i Egergggﬁtgrfﬁtmhe%%@;qe%&seént eC-1

initialization, mentary spare ar I near acenment is
assi gnedist mstisdregiseared &1 the PAIL ddedefsctpiel sectont B ythepabadsatirougisthgrtesiuial |y
i ncreased by a predetermned size in_a reverse direction starting from

t he endcarberhegpdviethes therptrugiuseof the BDL i eorssest anghit afspecag hswhesled t eEpar e
area | I sed i.n the reverse direction starting fromthe end of the
| ogi cal E\(}gllvgg%g%feét:fdd)ﬁ%%g fq\(qc e‘gqfeqseipl acenent. As shown in FIG 4, check
items for verifying the PDL structure in the DVA include a PDL

It is checked whether the remaining reserved areas (byte positions 396 to 2047) in the DDS

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.



identifier, a nunber of entries in the PDL, an integrity of the PDL
entries and an un-used area. It is checked whether the PDquerggﬂtrl édugr IS
"0001h." The nunber of entries in the PDL indicates the n o} he
known physical defects and defects which occur differently on each disc
during f I : i j ; Ity [ . en type
and ooy e patteen DPINEE replaceliEnt 18RI gl ledoe BEA plskBrieAyBRbAdon. XV
entry typeppleméntd@paiedtes firilingatreplatethérfitis Asigied f hiche manieptkatwhe ch are
detected during user certification. The defective sector nunbers in the
PDL ar eswnlqm@%arv $P3S @Enads grgduallydncreaged by apmedeterminesssizednagsysssaidingstion t he

nunber n hysi.cal .defects are I itten, a al] information
on et e e TR PR Y GR B tef ik Pl sybfomt e o BRlempiany Spade area
manuf acisle wsed WM el @Persé Hirk@ioARBRIRE rOREHhB8hd bP the 1HSINRI VHITHe YRatRERgAr €2
is "FFh. " As shown in FIG 5, check itens for verifying the SDL stricture
in the Dngarireglhcegeenan SDL i dentifier, an SDL update counter, a start
sector nunber of a secondary spare area (SSA), a total number of | ogical
sectors, a DDS/ PDL update counter, a spare area full flag, nunber of
entries,l he. n, i npt.eqri of.the SDIL . entries, an -used ar

reser velts g?‘é‘yi msgﬁ' 4a cpe rfcsx?egr#ettgﬁ serifxmethe Mﬂgh{e i"H&ﬁt%Wcﬁ‘ge 'aggyi h.
To veri {denfifi&, § QhmBeiutRgirld imdhe PERIah fnte SRY 3F e PDL ehrfi - r a
value N indicating the S[r)L tIdeate count g@\gal ug IS got?l'?g%m%ﬁtgrp&é
value k indicating the increnment of the SDL update counter is " 1. To
verify the correspondi ng) DDS/ PDL update counter, it is checked whether a
val ue Mtiipghesked phethpethePRL Megtifiens Q0QIbS! Fihe mymaber ©f cotries én theaPDb i s
"0," and whether a.val i ndicat i t he increment. of the, DDS/ PDL

count or MALAEES Bty Rob e b Rl oty and el R i bt Biereemiesmesrt 1 s
checkeddisb @iy mhRFadhe ToREHp theHIZPREY ofﬂfDLS%i@xﬂ, %%B&g&%ﬁeadndw@?&ﬁvef

| ogi cal sectors have proper val ues accoérding to the siz f a secondary
spar e asestor nunibeh afescheelesdg g isechebkedt wketherahe BIDLI exyryi typé isal 10bAtindicatinglae
spare area.full flag nmust indicate that the secopndary spare area i s not
full. iﬂh%ﬁ%@feweéﬁ@mse%hl%armstes@e dupipg pises cegtidication. 3bﬁ¢efecw ¥HTs a

e of Tpnperk BEETR AOvHRET f dSeddRoral AU PDLAHEA Ergrpdifiptihhe o6

t he number of the known physical defects are all written, 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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size of the un-used area of the SDL can be determ ned. Accordingly, it is
checked whether the size of the area of the mirror file of the CJd disc
13 is equal to the size of the un-used area of the SDL, \/\0|70IQC|T32 own
based on the number of entries in the SDL, and it is also checked whether
t he un- ey o {

expect eg va ggfglﬁ)o ﬁflte% g?alu'!:r:gs S é) g Vg@f ‘gfr?%gésr aa\?azuc %gﬁf&%nﬁg@\eil&g{en{emﬁ%fnmf he
st at e oDDS/BPDL cbunterise"in a test is very bad, an SDL entry nay be
generated. Therefore, it is preferable to use a CG1 disc whichis in a
sufficiently good state. FIG 6 shows the drive to be tested 110 having a

| i ght s urce 22 ght, a_focusing _elenent 24 to focus the |ight
fromth Tlﬁegfﬂfe %ff)'ﬂ}t@élzﬁl‘?nawﬂ]i‘ §‘Emﬁ°at5)r’i’d “a‘s €herked whethep the Jare peCtIgMRRST s t he

li ght SgPEER 424 the'{b%al V] de%fif’lfo c @gqﬁgéér d\Bﬂ%s Qg@oé&ng?g e {1%%31‘35 Ty

the proper operation ntro escCri

pr esent seconduny spuie afeaj Which ¢ dekigaated bji'thealséﬁﬁ@f |ifligia ARtioh € The dpisre Afka full
apparatus properly translates and processes i nformati on ichis

gener at Hag Bwsidpdicpigithat alnq seg@ndary sargarge istnot fwht Ibmnumb¢rrq eatriesdn thei SRLwi t h

k f t.h f d enb
o oeont MO EEGer SEHGRL © w8l bally BEREIE B6r T hoR | M Baes, hRGuseat e
by t hosghegbtal h@d aréh $fifle DL fshabwaNAREE furfiBet dTenfRdan itk §DLSs cRadred ] tﬁ@nt

Wi t hout departing fromthe princi pl es and spirit of the invention, the
scope ofize ghthehiniused efdareddhé SDLvandeaietesmined. tAwzordinglyi itds eimdcked whethe? OCT

anagentltis 06 die askasg! B PBAB DIt G TAia0 53 Fuealirierta 82 hihs gt teag
and reppORG &?irs% n%ﬂ%n&ﬁ@ﬁﬁr‘?@er%rf ent%i%? fnotﬂg @?i 1,0 Qtrlgﬁfsb Qﬂe&@d or

froman optica scvm i nformation

gener at hetheretit unnfsed archiioset td MNEFH. ésAlsonftcﬁsrmtkemnwnaHarths emccbaf\ao.tes of
managenent i nformation which is generated after performng initialization
wit h cetll thejresgryesiareas age { @h." However, when the state of a C-1 disc used in 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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di sc obtai ned by maki ng known physical defects on a blank disc; and __
verifying the test information including the defect managerﬁaﬁt Utf ﬁhl;r‘atl on
using reference test information for the initialization

certification to provide a test result. 2. The nethod of claim1l1l, wherein
the test information is a DMA mirror file. 3. The nethod of claim1,
wherein the generating conprises directly reading the test information
froma DVA ar&&AM3I he test disc initialized with certification. 4. The
met hod of Cla'\ﬂa%’lsc 1megeer conprising displaying the test result. 5. The
met hod of claim ereini the verifying conprises checking a DVA
structure, a disc definition structure (DDS) a primary defect |ist (PDL)
structure and a secondary defect |ist DL) structure, which formthe
test informatilon, adumeHOdKafHgr mﬁh?éldefbﬂmémgen@gt age (RMVEY. infaymagipn

physi cal o] S of claim
1, wher e|Sd ﬁ%}lgeg&%yl %%h%o?rpgﬁrélc(grggn%l %‘gﬁﬁ?@?ﬁgﬁ% éspfpg I%(t: Sure %‘?H%%gd o t he
test inf mpmducesn infomidtioni orgor fidirs an dpficabidiscowith DM infern{dfion) thenméthed DVA;

veri fyi ng Brlmary defect list (PDL) structure in the DMA, and 12 0 7 OCT
2004 PPPiHBEa secondary defect list (SDL) structure in the DVA. 7. The

met hod of cl ai;gBatingh@EeinforhGioN efhbf%étrlﬂfotrﬁﬁtl%ﬁ fisths Wefect

checking an error condition, DDS/ PDL and SDL updaté cotinters and contents
of the Dmforn&tlonhelnnbnmgﬁ:jlerﬂftecba%nrrpeﬁonmimgrlmtmhzathm wiﬁleckntlﬁgattdmeoma nest

condi tion. coppri ses ecki ethe [rors t..in any one of four
DVAs, whiish optt eﬁZ’Yﬂ%ﬂi‘ h‘g’\%p yﬁ“ﬁa ecﬁ%%rf?ggﬂgd test disc, two of
whi ch are | ocatefidghe tést affotratdhSacladidg tNO Sk ctihtBeMER ihREALEASh Léng
| ead-out area on the test disc; the checking the S/ PDL updat e counters

conpr i sesefergaesdesignipraatia for the inifiglization g¥ith eeetibmtoPtn propidetades sestlter s i n
four DDSs and in four SDLs are "0," whether

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

12



increnments of the DDS/ PDL counters representing a difference in the

DDS/ PDL update counters before and after the performng of the
initialization with certification are "1," and whether the vgl&aszgﬁz{the
ei ght DDS/ PDL update counters are the sane; the checking thg updat e
counters conprises checki ng whether values of SDL wupdate counters in the
four SDLs are "0," whether increnents of the SDL update counters
representing a difference in the SDL update counters before and after the
perforning of Verfying hsacpudary defeetdish(SPLcstueturs mthe BMAre "1," and whet her
the values of the four SDL update counters are the sanme; and the checking
the contents of the DVA conprises checking whether the contents of the
four DMAs are7t he s&ie. m8thodhef rbiinod, afheedini the Gverifhiggeite DMAVeRidhutng of
t he DDS conpr.i se checking a DDS identifier, a disc certification flag, a
DDS/ PDL GRRIRTES CBeiiEs an o pansftons DIy BRb et ST Hedate gpunseresd cantFwsat | on
of a prigpmemspare area, and a location of a first |ogical sector nunber
and a start logical sector nunber for each zone. 10. The nmethod of claim
9, wherein: the checking the DDS identifier conprises checking whether the
DDS identifier, is a-predeterm ned value, 13 0 7 OCT 2004 the checking the
disc certification ffl"gan@ﬁ}p&qrpggagngh&l}ﬂeﬁb whet her a value of a bit

i ndi cating i nthy eIcRing tAddrrdr ¥andiforPEorpiNel chkitlvhBBeb26rs BN iRGhYT er
certification are both "(o" and whether the value of a bit indicating
user cer ¢ pE faurdiMiAs, whish isithe DAMAdvitten imefour ppsiensoon thiegst disve twdefki ng

count or. Varcite BB B A0MRY A A ERleR A PEE bl s i ©

counter tspdiesenting a difference in the DDS/ PDL update counter before and
after the performng of the initialjzation with certificationis "1 ";

the checking e chaskingr ther DRISRBE ersss cawners reaamirisgs wheaking whethen thoer of
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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groups is a predeterm ned nunber; the checking the nunber of zones

conpri ses checki ng whet her the nunber of zones is a predeterm ned nunber;
the checking the location of the primary spare area conprispg 06%cMbhg
whet her first and | ast sector nunbers of the primary spare area are
predeterm ned sector nunbers, respectively; the checking the first

| ogi cal sector nunber conprises checking whether the |ocation of the
first logical sector nunber is determ ned based on a nunber of defects

regi stered i nthaehegong thagise ¢ratiieptioniflag comprisesaheckingyivbethesevalve ofigbiier
conpri ses, £ I Lt ' ctor nunber f.or each zone
i srrget er %ndrigazlﬁgalgg)é §§st g %\8%%%%?&&553 ec??l ifs;& dfsggm%tfué?cg'gef ﬁex{uﬁgatma}rell'

The et hbdtho'fObe laad iwlethenties edlue bhe biteihdicytimguset cemifichtidn Bt MBCtMItRe disc
conpri ses Igi?ecki ng a PDL identifier, a number of entries in PDL and an
i ntegrityOYHCAHN Ty entries. 12. The method of claim 11, wherein the:

t he checking - it 0 ' cki.ng: :

identifier i Eﬁ% cg%gie%jglﬁgm%%%p% H@{iét? ﬁz:g)uié gﬁ?@g‘%?ﬁ%&%%&fﬁg&ﬁ es
conpr i seDRIEDL upglatehmuhter valhe in0tzad wifetheeah inceemém of iee PDIS/PRL tupdats anme
as a number of defects regi.stered in - and 14 0 7 OCT 200k the
checki ng “PHEST TPLSSFRIE %ﬁ%{fq{glqug th ré;lsg/g E)SL EP&‘R PR tethRe e, andattgshe et 1y
type i ndpedémsing ofShelinifibliftiod §fiddehtfoafi6c 1018, det ected during user

certification and checking corresponding defective sector nunbers. 13.
The met hod of the eheskivg thieuaibar ofi groups i dogipmigeso¢hecking Sthetherr the trmmeber of

conpri segrrﬂ%lgrgggéjfﬁgd&g%@:%dg ntifier, an SDL update counter, a start

sector n y e§;pare area (SSA), a total number of |ogical
sectors, a DD8iePEheckipgathe m@bet &F,zones comprises checking whether the number of

zones is a predetermined number;

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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a spare area full flag, a nunber of entries in the SDL, an integrity of
the SDL entries, an un-used area, and reserved areas. 14. The nethod, of
claim 13, wherein: the checking the SDL identifier conprisea RETK

whet her the SDL identifier is a predeterm ned value; the checking the SDL
updat e counter conprises checking whether the SDL update counter value is
"0" and whether an increnent of the SDL update counter representing a

difference in the SDL update counter before and after the perform ng of
the initializals eheckiggithe idegrity of the RIALicomprises ¢heeking sdiethey thenRDDR@HPDL

Vol e 1 & HREiCERCRCIEER o MRS ki gt coiifan e Enfiteke
r epr esentcomrgspanding defeetivesector nbmb&®S/ PDL updat e counter before and after

the performng of the initialization with certificationis "1 "; the
checking the start sector of the SSA and the total nunber of | ogical

sectors conprhses Clhl%cﬁ'eﬂnglv\&ehgﬁﬁ ¢, heh&tar {hesf&{*giégnmr ngL Et?lgct E@ and

the total nunber of logical sectors’are proper accor ding
si ze of mhmpﬁ&s obkélong s SMSldgmdieedaIbSDh updsterqounﬁae acdta@rt kéchgr rulnebes pfae

area full the nu r.,of et sof t |ntegr|ty of
The shi SRIPARY LHRAUSS At RyThHCe et e Srsar DRV ERL Mprietetosd

i ndi cat eg sphitadred fifl S8 ANAAIBEr 8Pé‘i'itﬁe§fnet?1e'§)lf‘% 1f1féF1L1ty YMBE ROL LdtRedY

of entries in the SDL is set to "OOGh" indicating that no entries éxi st

and whet Weruspdarsa.andlireserved aress. SDL entries does not exist; and 15 0 7 OCT
2004 the checking the un-used area and the reserved areas conprises
checking a size of the un-used area of the SDL and whet her the un-used
area is a predéter mmdnetﬁddmfclzaﬂdw wheidier the reserved areas are

P;S?ggﬁ;lm ngegﬁg‘%’ uelagg the SDIrl 1dgﬁ1tﬁ29 gong)ngelsaclhgk}ng %StLSrI trllle tSr]])eL Id%gtcl)trigrl 129 and

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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is adigital versatile disc-random access nenory (DVD-RAM. 16. The net hod
of claim2, wherein the reference test information is a reference DVA
mrror file. 17. The nethod of claim 16, wherein the referelT?e Wrror
file contains ideal data without errors. 18. The nethod of |9I ,
wherein the checking whether errors exist in any one of the four DVAs
conpri ses: checking whether there are any uncorrectable errors in the four
DMAs; and determning the verification to be a failure if any
uncorr ect abl e the ¢hseking thewrysediayea mybthawesowed steas|campris, chabldngasizetdfe bi t
i ndi cati N ' ' ifi ion flag ks b7 he bit
i cat i e WEROREEBE HoSI SnWH R b o i3 P o el etined WAt ur er
certifi catheter il roddrveaindedsiarsprebetetniinedigdluds? of the disc certification
flag are reserved bits, and the checking the disc certification flag
further conprises checking whether a value of each of the reserved bits
is "". 20. e met Lm 12, i : i £yl f t
structure fu-rE'lt§ her wm;pq??fsl%(g%ﬂa%@g%% vr‘{g g\ﬁi&ll:c%lﬁg%cggdﬁﬁ%%ig R%ru g%lgoag s?‘ﬁ{ealsPDL
is a predsa digitalnersatitd disc-raddom Boeessatehmady (DVDFRAM)14, wherein the
verifying of the SDL structure further conprises: 16 0 7 O, T 70(14
checki ng whet her an unused area of the SDL is a predeterm ned value. 22. A
met hod of veriikyi ng THeekBMbd 48 8fim BIEGERNheAFdareh VBt iMBERLITRAL i08 | S
properly generated or updated in a recording and reproduci ng apparat us
whi ch r eéefergscoPMAprioaubles i nformation on or froman optical disc with
the DMA information, the nethod conprising: generating test information
fromthe DVA information, which is generated after

17. The method of claim 16, 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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performng initialization wth certification; and executing a test for
verifying the test information including the DMA information using
reference test information. 23. The nmethod of claim?22, wﬂp?eUﬂTtﬂﬁhtest
information is a DMA mirror file and the reference test information is a
reference DVMA mirror file. 24. The nmethod of claim 22, wherein the
executing the test conprises: checking a structure of a DMA, a disc

definition structure S) of the DVA, a primary defect |ist (PDL)
structure andcgeci‘élﬂo‘ﬁ]é%%? apjugpsedarga ofdhy ﬁﬁd?éPWCW%IW?IUCMi ch formthe
test information. 25. The nethod of claim 10, wherein the verifying of the
DVA structure further conprises: checking whether remaining reserved
areas in the RS each methed aopHredidying mvhettier alefeet DEnagdmeap paeat (MMAGr

testing a gecqrdi.ng and reproducin ratus ich .records or reproduces
i nf or rrgt i"&ﬁ 1°8rls19f1f81?ﬁr%‘( %‘g’éﬁgﬁgﬁﬁ gp‘%ﬁ‘ge Mo ERGdNg | 38d gpproduging japparatys ¢
def ect Muhagde rRBidsabE Peprddids itbARAR 6 dr OrshesK opliel Néc Wit %M/?i o

information is properly generated, the apparatus conprising: a no
dri ve uninfogesivnathe methaskeommisingrat i on from the generated DMA i nformation

of atest dis ich i.s. obtaj.ned after e.recordi ng,and. reproduci
apparatus pe ?%e\r@%i;n% o lflg(?r{n?g?l? gﬁﬁmb\heh])% {1 9%8&1[0}10%%&1} ’Fh?(?g?r@ ad’FegC;
and 17 Op#fé%ing fMalizanex ith eertiGemia; afw the test information including
the DVA information with predeterm ned test information of the _

ini tializati ofXe&MHRS adest ffer veaifying the tgshiaformption insldingathg MM Apipformation

appar at Ugqiab +Ghhie RS intRLes ) the test information is a DVA mrror file
and the p?le étermégnegl{lestatl%n ormation is a reference DVA mirror file. 28.

The apparatus of claim26, wherein the nodified drive unit reads the test

information from a area opn the test djsc and . provides the_ test
information té&>the l:I)Jl\'{le?\method op claim 25, W}wre{n t?le test 1rF1)frormat9on is a DMA mirror

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. 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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verifier. 29. The apparatus of claim 26, wherein the test disc is a disc
on whi ch known physical defects are forned on a blank disc prior to the
performng of the initialization wth certification. 30. ﬂheﬂ@mpaNAtus of
claim 26, wherein the verifier conpares the test information with the
predeterm ned test information by checking a structure of a DMA, a disc
definition structure (DDS) of the DNA a primary defect |ist (PDL)
structure and a f,econdar li st structure of the DVA, which formthe

test informat Poffriis] compaing, the Fﬁst prpapioRgingidingcthe DM drfarmajionnyith
r epr oduchRGcRPRARA 1448 infbBBMiDn 3P %eﬂﬁ%ﬁ%ﬁﬁﬁ wig &?ﬁﬁégﬁﬂﬁ‘gﬁ VeRty ?{eﬁtaregw)

information properly, conprising: performng initial I zati on
certification on a test disc containi ng predeterm ned known physi cal

defect inf or |on ener at est.in nd conpar the test

i nf ormat i on, cI udl% g@?r«a;‘t(':‘f ﬁﬁhﬁﬁé erF‘r‘i‘f h?%ﬁ t ‘?Pnaﬁoflﬁsabggér@ll’i@é t est
i nf or mat ifedardhe ﬁie‘dét@hﬂﬁle@ tééeinifdrhfadibh A Rfertlte DMANKIHRFII&Nd T eproduci ng
apparatus. 32. The nethod of claim 31, wherein the perform ng of the

initialization with certification corrprlses havi ng t he recordl ng and

r epr oduci ng appar at %eggéz{rg{us %hﬁlmril glﬁriglz %v%?%cert i@saﬁligqn on

the test disc, to geneéer ar §¢é vmth 7 ocT

2004 r ea«:hfﬁgnalimlnyfrélhea DIV ianda06 i etid Bt dis©ahd Peovildes thel $sb thfrmgtion BNGe
drive, to .generate a DMA mirror file as the test information; wherein the
ref erenc®¥: information is a reference DMA mirror file. 33. The nethod
of claim 31, wherein the conparing conprises: checking a structure of a
DMVA, a disc definition structure (DDS) of the DVA, a primary defect |i st
(PDL) structuR® and Tdnesappmatdaof/clbins% (vBiatrdin she testtdiscais afdidchom ihddh knoven ch
form the fl}?s?éal deI‘ec{s ate forned on a blank disc prior to the 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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34. A nethod of verifying whether a recording and reproduci ng appar at us
reads and processes defect nanagenent area (DMA) infornmati (I?d] proierly
conprising: performng certification with initialization o d 06 t 208k sc
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 infornmation; and conparing the test

information, including the_generated DMVA i nf or mat | on, with reference test
i nf or mat i on’ t &84 PRIVneDYEA iinfosmetiom from ithe disecesing Agredaenceediivsioi ng
appar at U$enedst BﬁAnﬂrp&q-lg Frm rein the conparing conprises:
checki ng%gnst Egct ure of ' D\/TA&%%SE[} sc (F\e@lﬁhl tion structure (DDS) of the
DVA, a pri mamherhad élctreferesme {eeCinforstation isr efaatte DMaAcnirtbarfie.| i st ( SDL)
structure of the DMA, which formthe test information. 36. DVA
information which is properly generated by a recording and repr oduci ng
appar at us usi Bg, t he TeosRBs K claiReI1f %@}e'ﬁgth%%BﬁlE) lgfédngsh

initialization on a test disc using the reprodu an recordlng
apparatus to gbmmm %Smur@mallam,rﬁadlsodt;ﬁlgamsmqtmg (D&S) dafrtho DMA| an

fromthe gen f\or and conpar. e f
i ncl udi ném ﬁgt PI% {u{ﬁ ﬁfé‘h A0¥FC0 %118?&]%]5 ‘FESDB. tgﬁ@/[:%tl on
to determhﬁtglfanne}ﬁdﬁ‘esmﬁfdngm@{ the recording and reproduci ng apparatus.

19 0 7 OCT 2004 37. The DVA information of claim 36, wherein the DVA
i nformation corrprises a structure of the DVA, a disc definition structure

(DDS) of the B)MA‘ vvher réff gﬁfgﬁmtg whéthed £ %‘c)orcﬁﬂg afld rgfrg umﬁg r;iigpa(r tgg ShL)

structure of the npari n i'ses:
st ruct ur ecad$ amdmrommﬁs deffiect maﬁagaﬂﬁnt et I(DMA;) mfurfnuﬁ@l p@p&)y, @bmipfiging:

performing certification with initialization on a test disc containing predetermined

ol

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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DVA, the primary defect list (PDL) structure and the secondary i st
structure (SDL) of the DMA, which formthe test information. 38. A
recording and reproducing apparatus verified according to tfe @pgc of :
performng certification with initialization on a test disc to generate
DMA information; generating test information fromthe generated DVA

i nformation; and conparing the test information, including the DVA
information, with reference test information to determne a verification
of the recording and reproduci ng apparatus. 39. The recordi ng and
reproduci ng appar at 0 ' : It ard n e.1 :
cogpri ses: gchg?ki ngul:nesPrl\{fJ%?il?rq%rﬁ% lomaﬂg %s‘gﬁ%g& Iri11|{et ?)oMnRs%nrfﬁ%{la[ﬂ'og
(DDS) of compriBisa structpre nfithe DMAcH discstefirRh) seheturt (]I]B?)aaﬂ tlee EMADgar y
list (SDL). structur e , ich f the test jnformation, 40. A
recor <(1Ii nm ﬁgiﬁFtoﬁiﬁg%P&?éB%@ﬁ?ngVeﬁt f(gfe}g]) el e e ‘H"di‘? DMAewheisiete of ;
per f or m Rempihg edmges:on Wi th certification on a test disc containing
predeterm ned defect information to generate test information; and
conpari ng t he chesking ffeostrusturerof the M, tbe dist edefinitamastarane (DRXS)rofathieon,

Fecor di ng dha bty P18 TR Sy hete B SefopiShyit SicotR SSPLieFtheng
and repr @MA|, ndichpan deusst@hfothaion. 40, wherein the conparing the test
conprises: checking a structure of a DVA, a disc definition structure

(DDS) of the DVA, a primary defect list (PDL) structure and a secondary
list (SDL) strycture Pécofcﬁl‘f'g %epr&ﬁ'cfﬁg afp%lmutsn%nhgé tacéorllcfﬁgé r‘EP(‘)slhlleOI?r'ocess
of:

performing certification with initialization 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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42. An apparatus for testing a recording and reproduci ng apparatus which
records or reproduces information on or forma recordabl e agﬁ r@ﬁtqﬁg i bl e
optical disc wth defect managenent area information to ch -k t DVA
information is properly generated, the apparatus conprising: a nodified
driver generating test information based on the DVA information of a test
di sc generated by a reproducing device performng initialization with

certification gn the test disc, and a verifier conparing the test
i nf or mat i on, i4(ricl udi Y fesarding andr ipradurias, anpatatus oéf daighdd, twherein the

i nf or mat icgMphn S8k SLALEE erification of the recording and reproducing
appar at usc. 3. %j'ﬁle asppargltqsueg' of claim42, wherein the nodified driver

reads only thehediitg a sfroctuetdfenDMAM tise defisition isgactutcaDIRSIsfahe DM BVA
mrror file as the t.es i.nformati on; wherein the reference test

"t ot PEAS dafeeL S R it e Hepadar it HEL Siute e Be RMdm 42,
wher ei n tRcl/ Prmfth&fest iBfRindgsn.t he reference test information from an
external source to make the conparison between the test information and

the reference test information. 45. The apparatus of claim42, wherein the
verifier compgres the test information with th redeterm ned test.

i nf or mati on b?ﬁbhec%rh_ag%ar P E%It Ptén%? rgcqﬁtm’g ag% %PEO UGDE| IRPRiaBIs ‘é’{“rchct ure
(DDS) of rédoedsDbdrepdpédsiiBiormd@dieeh ok ifsrim 6 PEdordabld hitd HipRodubfbloptR@s aiRdar y
list (SDL), structure of the DVMA, which formthe test information. 21 0'7

OCT 2004 Withadefoct management arparinformeation terhscle whetheraRMA énformeatiog isprpperly
r epr oduci omprising: manufacturing an uncertified recording
and repr §§%€?ﬁgﬂ§%gﬁ#§¥%§ .ﬁé':smtg;)dat es and generates defect nanagenent
area (DVA) i nhanodifieddrivargdnsrating eshipforhirtibe badedeonuhe ®NIAS infsmag6® b8k Ng

d dugi tus i s conpliant
and repr ?es%J ﬁisg %er?ggt%crl %y% rei)roducin dlex?ice 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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with a standard, said verifying conprising: performng initialization with
certification on a test disc to generate test information, and conparing
the test information, including defect managenent infor matbo.g (31 zm
reference test information to determ ne a verification of ¥h 0r o I ng
and reproduci ng apparatus, the verification indicating that the
uncertified recording and reproducing apparatus is conpliant with the
standard. 47. The net hod O(]i)l\&] aim 46, wherein the conparing conprises:
checking a st Act ur & dpethodngl manpfagluringra complantsfecgrding end pegjodyeinghe
DVA, a Qﬁbm,&%flgﬁﬁ,fngliﬂ (PDL) structure and a secondary list (SDL)
structure of the , which formthe test information. 48. A disc
recordi ng and manpfastivinigrag vapgrtifiad vsofding arelcrepmidnging apparatap thad wsdang and

i nformatigon on gptical disc ising.. a light source to emt a
light: aSFREaet ﬁ%}ecétﬁ’@%ﬁ?m?lg af%’c@mﬁmgl ?I?’Btl'f’nb‘?ﬂdg the optical disc to
record and repefAfigewhéther tho hacitiédReoraRE aﬁd%madlwiﬁgeappta&ufsq%sﬂgnéfﬁi d

| i ght source, said controller being verified to update ‘and generate
def ect mivitipestandardysaid veiye comprisieg:i on by perforning initialization with

certification test.d,sc.to ner at est _informtion, and conparing
the test info %Ig?ll%ggg %nﬁtg Hégtllénng % ‘iﬁ%ﬁ‘ia&f‘fbgr%t?otﬁ?tna\‘sf:htq FBF Stt est

i nf or mat iiforrhatiohetet m ne the verification of the recording and reproduci ng
apparatus. 22 0 7 OCT 2004 49. The disc recording and reproducing

appar at us of CPEPaRnERthe jesl wformatian, wehiding defect sRanagementsinforaation, witha
DVA, a di t . Mg e:1Y f list
(POL) st Facieire B dioh 4Gl ) elfichle e sBoorBing BlaticpfEatifhe |

f or m t he appagstus,nfher werification indicating that the uncertified recording and reproducing

apparatus is compliant with the standard.

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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50. A disc recording and reproduci ng apparatus for recordi ng and
reproduci ng i nformati on on an optical disc: a light source to emt a
light; a focusing elenment to focus the Iight onto the opti c‘jxl-{ g’cq:czm]&r
recording and reproducing the information; and a controller 'to control
said light source and to update and generate defect mnanagenent area
information after performng initialization with certification on the

optical disc sq that_the defect managenent information generated by the
controller is 8veri fpﬁhédﬁﬁ‘breﬁ%rdé‘%ﬁ!q Esprodicing apparaiiscrir daipy 48.owbereimthet he
def ect BAes i1af. | ' r A | di_sc
recordi % andrgfgg‘?dgg&g&{tﬁgﬁgﬁg&?gﬁg}g’ %?isglc%p%ﬁlgb%%%érﬂﬂ%%g Sm‘r“oﬁ er:

i s veri f ipathary dafsdalist RL)geneta¢ end kesatohdey lise(GDENBMictaeed thONBMA,

i nformatign ccordin 0 the standard using test information generated by
per f or m WB“‘?H@FPE%%&@P@N“&Wm certification, and checks a structure of a
DVA, a disc definition structure (DDS) of the DMA, a prinmary defect |ist
(PDL) structure and a secondary list (SDL) structure of the DMA,  which
formthe test 5Pnfor dat dise. r@prding apbareptaducingr appaetusgfer rrecarditigngndnd
reproducir O(ﬂgpn%ri% Us W ich retcoi S or reproduces information on or from
a recordabl e an r,DTOG%PIE)FIéO%bCP B disc with defect managenent area
(DVA) i nf or matilight §curcdtoctnivdeither DVA information is properly generated,
the apparatus conprising: 23 0 1 OCT 2004 a nodified drive unit generating
test i nfor mat Rofechsignelgmentie foesothealighinonte dhe opticalodise Her reserding snd
which is i 46fm . ordi ng and reproduci ng apparatus perforns
initial i£ t‘?(g{r?ﬂ%qPﬁi cert%t#&:ﬁt{a{@fon on a test disc obtained by naking known
physi cal def ectentiien tb| @nkrotisaid; lightd source and to update and generate defect

%

management area information after performing initialization with certification on the
optical disc so that the defect management information generated by the controller is
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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a verifier verifying a test result by verifying the test information,
including the DMA information, using reference test information for
initialization with certification. 53. The apparatus of IbiOﬁ'l'SgggI,\)\herei n
the test information is a DVA mirror 54. The apparatus of claim 53,
wherein the nodified drive unit records the test information directly
froma DVA area on the test disc initialized with certification. 55. The
apparatus of claimb52, wherein the verifier checks a DVA structure, a
disc definition structure (DDS), a primary defect list (PDL) structure and

a secondary defggifiet! drivel ﬁﬁi't-)geﬁérﬁﬁ'ﬁé ‘ﬂés? inf¥RnGtor] @om ttﬁl?ﬁl\ﬁ t}ri Ohn? Bﬁt i on,

and checks whether PDL entries fo -l'ist of physical nown
t hrough &esorder; anathe dast dise.swhich és Obmaeépﬁ%rrthc tﬁconhng:amd repfBiucing eppamtushe

o, DosP P Rt B it fiop S S sl M Ropem ghysiontc

appar at usleﬁtts@harmlﬁ@dlsmder n the verifier checks whet her errors exi st
in any of four DMAs, which is the DVA written in four positions on the
test disc, tRoBHICHNFREYng a tess dasuicby Werfying, thej testzinfsmation,t inoludingvihe ch

o1, s IMAERb RN O BRMERLES] of i 5L D tRigtERe

i ncrenents of the eight DDS/ PDL update counters representing a difference
in the DDS/ PDL,update counters _before apnd after the perform ng of the
initializationdw t h 1C&APP3ARS Of elam 52, Whefelwthet%mftrﬁ@t%rmp RIS e ght
DDS/ PDL gpdate counters are the sane, whether values of the 24 0 7 OCT
2004 SDL update counters in the four SDLs are "0," whether increnments of

t he SDL update count ers representr ng a drfference in the SDL update

counters befor an fter t per.f orm i oLt zatron t

certification gre " PRt ér ftcﬁaémvgndglger t’ qdbtltﬁd ctgﬁnters
are the %mforﬁmdomfdﬁé&igffr&ﬁ ASNIASared or e tés@'dfsc @mlz%ﬁ%wfm%rtﬂ?&ﬁon58 The
apparatus of claimb55, wherein the verifier checks the DDS by including a

DDS identifier, a disc certification flag, a DDS/ PDL update counter, a

number 55. The apparatus 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 groups, nunber of zones, a location of a primary spare area, a |location
of a first logical sector nunber and a start |ogical sector number for
each zone. 59. The apparatus of claim58, wherein the veni z'GET‘QD@f
whether the DDS identifier is a predeterm ned value, whether a val ue of a
bit indicating in-progress and a value of a bit indicating disc

anfaCtgﬁ; cgartl fication are both "Qo" in the disc certification flag,
whet her kB %FO‘&“B‘iStm th?jf?}atfr%s a0, cehethey trqnagnty ef thepSDL rupsihte di sc

certificabi@Bsfl €
whet her an |r?cr E’ese f t 1£ﬁ%§g%tﬁ€bsw g{?)?gtﬁn?%%?gep?regggn %ﬁeé the

di f f er engerforming e)f IIE}Sirﬂﬁllizatilqndmith eectifivation bef 'dr,'EthBﬂheﬁfHeesFalﬁdﬁQ)f pk¢ fairm ng
of the initialjzation with certifi is " t her the nunber of
gr oups aﬁ‘gﬁlt H@afm??ﬂa&r%ﬁre ?@C ‘gﬁ@g%rtcéfl?ﬁlﬁéﬁ ﬂ?ﬁx\,\gﬂépy As argdhsesamey e y,
whet her the first and | ast sector nunbers of the primary spare area are

predeterm ned sector nunbers, respectively, whether the |ocation of the
first |ogical 58ect orThenapperatus of eitimr 5, netierbins te wnﬁaermhetﬂsr thef DI &gt S

regi ster ether.. the star ector nunber for
each zonzlgclhé‘{lﬁéfl ?ﬁﬁgﬂﬁﬁ%{s%l%ﬁe?ﬁg th‘ﬂ‘rr@ g}ﬂ)@g ‘f ate, Qounter.y mbes ¢ he
PDL. 60. of geoupppainitersf £dnes, AloBathd, of WRTRArY shAte av&! bflécﬁflo& Bes k\iﬁstﬁct’g%deL
structure by checklngaPDleentlfler a nunber of entries in the

and an i Sectefriumgbespnd  stapipgical seqtpraimtes forpach agnsar at us of cl ai m 60,
wherein the verifier checks whether the PDL identifier is a predeterm ned
val ue, whether the nunber of entries in the PDL is the sane as a nunber
of 25 07 OCT 30. def atieappagius lof ciiini 38, wWhereDlhe v@fidierbigicRewhether BPIDBSL Iy
type i ndi ﬁ a Gl-1Iist E‘L defective sectors detected during user
certifich qng er b?r?dpf@ﬁ%tewn V?@%p‘@%’i‘?{ga v ef pbdt indicating inpieBessand2. The
appar at u i m i S strugtu by
checki ng%gﬁgsﬁal gﬁléﬁtﬁ?lfl er, %gsg Inlaﬁu%% ie&@éﬁ%ﬁg}é argh%?tﬂz?ﬂbse%t gjﬁe ﬁgﬁbe

of a certification flag, whether a value of a bit indicating user certification i 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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secondary spare area (SSA), a total nunber of |ogical sectors, a DDS/ PDL
update counter, a spare area full flag, a nunber of entries in SDL, and

an integrity of the SDL entries. 63. The apparatus of clﬁi?]@ rgg{ﬁerei n
the verifier checks whether the SDL identifier is a predeterhined val ue,

whet her the SDL update counter value is "0" and whether an increnment of
the SDL update counter representing a difference in the SDL update
counter before and after the performng of the initialization with

certificati on defectsregistergdeintihe PDhe amb: r thecPRle entoy tiperindightes aiGl-1i@,
whet h LAGH i i f i
et et BhCeRShREurChed ey P B SRUCHED, LARUESEIL A fetanee '

initiali zectoommberh certification is "1," whether the start sector nunber

of the SSA and the total nunber of |ogical sectors are properly set
according to a size of the SSA which is designated by a user, whether the

fulgh fl RpTall ; t . i full,
spare area fulgh, aQ“Hee'h%PElﬁﬁ@%f cIalﬂﬁtSSSg@eL%ﬁPfE@%ﬁﬁels@%sﬁ%%‘g)ﬁ §tp§b?15.re u

whet her the nunber of (ries in the i's set to I'cating that
no entri & ehecking am§Dkhédentfied, rdno SPALt inpdato mottiter, SDistastn sectarsnuinles ofhat

i . 2 THOD OF V EYI NG FE NAGENE Al Tl ON OF
gélﬂs tc:Al_ %?@%W&FF@‘*F@E&%O&EW% ‘@?ﬁ*%ls SN AR SPIIALy US
FOR PERF@RhGreRHE] SANR mﬁ«ﬁ&TBfﬁ@ﬁtﬁ@fin@ﬁ,%%%ﬁﬁyfcfﬁlé@ﬁﬂ%ﬁt&fs.

verifying defect nanagenent area (DMVA) information O0f an optical disc upon
initialization with certification, and a test apparatus for performng the

managenent | nfor mat | 06 EORRPER Sy s Rl At PRk g her B spL

initialiiddntifier Wi & fpradetdrintiedatdles) witetigertths S spdatehtiotitet $aRBLidi"0ednBy

maki ng kngwt Iéphy,si cal dﬁ(:ftC %t on a blank disc, and verifying the test
t

i nf or mat "¢ AR gneremente L upflate soHBIET Epresshting p iditferenes inothe Rk

certificabifd chtnttf PMofCald #rdraRE pefiSithihg RO NYaton With® 8HiREation 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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‘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 physi cal
defects. FIG 1 01 m?\%m

METHOD OF VERIFYING DEFECT MANAGEMENT AREA INFORMATION OF
OPTICAL DISC UPON INITIALIZATION WITH CERTIFICATION AND
TEST APPARATUS FOR PERFORMING THE SAME

ABSTRACT OF THE DISCLOSURE

- “A method of verifying defect management area (DMA) information of an optical disc upon
initialization with certification, and a test apparatus for performing the same. The method
includes generating, as test information, defect management 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. Accordingly, it can be
easily verified 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 A

physical defects.

FIG. 1
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