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BACKGROUND OF THE I NVENTION 1. Field of the Invention The present

i nvention relates to an apparatus which can record information on and
reproduce information froma recordable and reproduci ble disc, and nore
parti Cu"[‘ﬁiﬁ@ﬁ?‘fﬁ% ﬂ?{/ﬁ&%@ﬁ verifying that a disc recording and
reproduci hg apparatus normally generates or updates defect nmanagenent
area (DMA) information of a disc, and a test apparatus for performng the
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(DVD-RAM. A DVD-RAMis a rewitable disc. According to "DVD
Specifications for Rewitable Disc Part 1 Physical Specifications Version
2.0," aBAIKGROUNRIQEFHE INVENDION, i.e., DVAL, DVA2, DVMA3 and DMA4, on
each side thereof for managing the defects thereon. As shown in FIG 1,
DVA 1 and DVE&ldoétHedas¢midni n a | ead-in area near the inner dianeter of a
di sc, and DMA3 and DMAM are located in a | ead-out area near the outer

di aneter of the disc. Each DVA is followed by a reserved sector. A disc
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defect [ist (SDL) are stored in the DVA. A DDS includes infornation on
t he for informationdrema reeordable gud reproducihladist eandamaiesargenariy,ito atthethod bfig, a

DDS/ PDL updat e, counter and a start | ogical sector
ver? ying thata disc recorglng And reproducing apparatus normally generates or updates defect

management area (DMA) information of a disc, and a test apparatus for performing the same.

2. Description of the Related Art

A recordable and reproducible disc is an optical disc, which information is recorded on and
reproduced from using a laser, for example, a digitél versatile disc random access memory
(DVD-RAM). A DVD-RAM is a rewritable disc. According to "DVD Specifications for
Rewritable Disc Part 1 Physical Specifications Version 2.0," a DVD-RAM includes four
DMAs, i.e., DMA1, DMA2, DMA3 and DMA4, on each side thereof for managing the

defects thereon.

As shown in FIG. 1, DMA1 and DMA?2 are located in a lead-in area near the inner diameter
of a disc, and DMA3 and DMA4 are located in a lead-out area near the outer diameter of the

disc. Each DMA is followed by a reserved sector.

A disc definition structure (DDS), a primary defect list (PDL) and a secondary defect list
(SDL) are stored in the DMA. A DDS includes information on the format structure of a disc,
for example, a disc certification flag, a DDS/PDL update counter and a start logical sector
number of each zone. A PDL includes information on all defective sectors detected on the

disc during initialization of the disc. An SDL includes information on the sector number of

1



‘nunber of each zone. A PDL includes information on all %e&emﬂ Wsect or s
detected on the disc during initialization of the disc n SDL i ncl udes
i nformati on on the sector nunber of 1 0 5 OCT 2004 each first sector in

defective bl ocks (error-correction code (ECC) bl ocks) occurring while the
di sc i s eadh firsesecionfimdefadtiverblavks (dreorseeteotiomcoded ECH) béaukk) ddcuringsehiledthei n
spare bl ocks which are used to replace defective blocks and information

on a spdise isindise, infprmatinn en HierseefAr nwaberd ¢agihfirsh sectaman spare hlogksnvevishaare| y
read an i nformati on which

vari es %Séaﬁtsqﬁ%l%ko&é&gtg%??%}fgqﬁ‘gmfo%lé)%2{Q’é# e%t%g' on a disc. In
addition, sone i nformatlon, for exanple, the position information of the
start sector nunber of each zone or the position information of a | ogical
sect or Sombérfofinatmarindededin dierleMA dapn bpémﬁmtlia'teilgread and gszdi tOmehb athed ham,

defect infornmation rergl stered in the DVA. Four DMAs exi st on each S|de of
a disc iy BMey ictudes ¢ Wnd@w&varrﬁam@e@éw@w angl the mymber phdefpets pva
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when the DVA information is incorrectly witten or read. This is because,
when t hby pedermging gnatgoritlp beshdcomdefest dmformatian registered i the DMdor di ng and
reproduci ng apparatus (for exanple, a DVD-RAM recordi ng and reproduci ng
apparatusy~is divided into a file systemlayer, a host interface |ayer
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apparatu I SC recor Feproduci ng 4 a“disc
drive Uf the D¥MeinfdraiatioR C Sibe RGcDMA SRfofd tEdng cRRYS &ﬁltedstbgﬂﬁiy%maﬁdﬁia a
recording nediumlayer, witing and reading of DVA information is

per f or meestary atrerorging snediim guchcas a movable optical disc may not be compatible with two

different disc recording and reproducing apparatuses when the DMA information is

incorrectly written or read.

This is because, when the recording and reproducing architecture of a disc recording and
reproducing apparatus (for example, a DVD-RAM recording and reproducing apparatus) is
divided into a file system layer, a host interface layer for interfacing a host computer with the
recording and reproducing apparatus, a physical disc recording and reproducing apparatus (or
a disc drive unit) layer for recording and reproducing physical signals, and a recording
medium layer, writing and reading of DMA information is performed in the phys1cal disc

recording and reproducing apparatus layer and the layers therebelow.

In an actual file system, user information to be recorded or reproduced is transmitted to a disc
recording and reproducing apparatus based on only a logical sector number, and the disc

recording and reproducing apparatus converts the logical sector number into a physical sector
number to record or reproduce the user information. In this case, DMA information is used.

Accordingly, when the DMA information has erroneously been read or written in a given disc



recordi ng and reproduci ng apparatus |ayer and the |ayers tmérgﬁglml.‘ In an
actual file system wuser information to be recorded or reproduced is
transmitted to a disc recording and reproduci ng apparatus based on only a
| ogi cal sector nunmber, and the disc recording and reproduci ng apparatus
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record or reproduce the user information. In this case, DMA information is
used. metﬂdmwgiscprmmgtma@m i nformation has erroneously been read or
witten in a given disc 2 0 5 OCT 2004 recordi ng and reproduci ng
apparatus, data cannot be correctly read or witten in another recording
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| NVENT| &ise Tar geoesation loe updaie ef PMbA linformatidn issiesiddl. ect of t he present
invention is to provide a method of verifying that a disc recording and
reproducing apparatus normally analyzes defect nmanagenment area (DWA)
information in _a read or wite node. A second object of the present

i nvent i SHMMARY QFoUHEINYERTKN of verifying that a disc recording and
reproduci ng apparatus normally analyzes the DVA information of a disc,
which is generated using a blank disc and a test reference DVA mrror
file whiepgolve thepbove prabiem.oa figsopisel/of the preserfdnyensies is foprevidezdmethodof t e
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A second object of the present invention is to provide a method of verifying that a disc
recording and reproducing apparatus normally analyzes the DMA information of a disc, which
is generated using a blank disc and a test reference DMA mirror file which is configured to

satisfy test conditions, in a read or write mode.

A third object of the present invention is to provide a method of verifying that a disc recording
and reproducing apparatus normally analyzes the DMA information of a disc, the DMA
information including a wrong start logical sector number (LSN) of each zone, in a read or

write mode.

A fourth object of the present invention is to provide a test apparatus for testing whether a disc
recording and reproducing apparatus normally analyzes DMA information in a read or write

mode.

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.



I nformati on including a wong start |ogical sector nunber (LSN) of each
zone, in aread or wite node. A fourth object of the pleSelET i20fkent i on
i's to provide a test apparatus for testing whether a disc recordi ng and
reproduci ng apparatus nornmally analyzes DVA information in a read or wite
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t he above and ot her objects of the invention, there is also provided an
apparatus for testing the DVMA -nformation analyzing function of a

recor di fig aahidve therabdue ambothpipebjedtsisf thehihvetior,ctherdsis aRd @iowdédan Apaedtus
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a read OrhevpphratudBsteudes a test disc with test reference information, and a drive to be tested for
analyzing DMA information recorded on the test disc when the test disc is loaded thereinto,

and for attempting to perform a process in a read or write mode.

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 shows the schematic configuration of a rewritable disc;

FIG. 2 is a block diagram showing the functioning of a test apparatus according to the
present invention;

FIG. 3 shows the disc definition structure (DDS) of a defect management area (DMA)
on the C-4 disc of FIG. 2;

FIG. 4 is a flowchart of a verification method according to the present invention; and

FIG. 5 is a block diagram of the drive to be tested shown in FIG. 2.



BRI EF DESCRI PTI ON OF THE DRAW NGS The above objects and ﬂggadr-lagm of the
present invention will becone nore apparent by descri bi ird I
preferred enbodi nents thereof with reference to the attached drawings in
which: FIG 1 shows the schematic configuration of a rewitable disc; FIG
2 is a block diagram showi ng the functioning of a test apparatus according
to the DEIBARMED DESERIPEFIONFRYETHE RNUBENTION di sc definition structure
(DDS) of a defect nanagenent area (DMA) on the C4 disc of FIG 2; FIG 4
is a flowmhart of a verification nethod according to the present
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present invention by referring to the figures. Referring to FIG 2, a test

apparatus includes a C1 disc 201, a defect managenent area (DVA) mrror
file provider 203, a reference drive 205, a C4 disc 207, a drive to be
tested Rofporingtp BlGe.i testrapparatus ingludss a @ilsdisoRl , jasdefet sranagerent widach i s
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a rewi paphsd givesfisruzin.as a digital versatile disc random access nenory
(DVD-RAM), and is

The C-1 disc 201 is a test disc which is made to have intentional physical defects for the
purpose of testing a disc drive which can record information on or reproduce information from
a rewritable disc such as a digital versatile disc random access memory (DVD-RAM), and is
substantially a blank disc on which no user data is recorded. As long as no "information" is
recorded and only "intentional defects” are present on the C-1 disc 201, the C-1 disc 201 may
be regarded as being blank. Accordingly, the physical defects on the C-1 disc 201 are used
as known information when the disc drive is tested. In addition, the C-1 disc 201 is designed
to satisfy conditions of a phase change recording DVD-RAM which has a capacity of 4.7
gigabytes (GB) prescribed in the "DVD Specifications for Rewritable Disc Version 2.0."

The DMA mirror file provider 203 provides a test reference DMA mirror file which includes
disc definition structure (DDS) information, primary defect list (PDL) information and

secondary defect list (SDL) information, as shown in FIG. 1.

Particularly, the test reference DMA mirror file has the start logical sector number (LSN) of
each zone, which is recorded wrong intentionally. Information on the start LSNs is recorded
in the DDS in a DMA, as shown in FIG. 3. 35 LSNs exist when 35 zones exist on a disc.

The start LSN of each zone indicates a first sector of the zone in which data is recorded in a



substantially a blank disc on which no user data is recordgdsaqﬁj I ﬁ@ as
no "information" is recorded and only "intentional defects” [3 ent
on the CG1 disc 201, the Ci disc 201 nay be regarded as bei ng bl ank.
Accordi ngly, the physical defects on the C1 disc 201 are used as known
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The drive to be tested 209 is a disc recording and reproducing apparatus which can record
information on and reproduce information from a rewritable disc. When the C-4 disc 207 is
loaded into the drive to be tested 209, the drive to be tested 209 reads data from or writes data
to the user data area. The drive to be tested 209 finds a corresponding location in the user
data area based on the location of LSNO and the location of the start LSN of each zone, which
are recorded in the DMA on the C-4 disc 207, and reads data from or writes data to the user

data area.

However, since the wrong start LSNs are recorded on the C-4 disc 207, the drive to be tested
209 is expected not to perform a read or write operation if it operates normally. The result
of testing whether the drive to be tested 209 performs a process in a read or write mode is

provided to the verifier 211.



C-1 disc 201, but also a test reference DVA mrror file V[\)’fl‘ﬁagh has no

relation with the physical defects. The test reference nOCT B00%i | e
recorded on the C-4 disc 207 is pre-fixed information which is known to
the user. The C4 disc 207 is designed to satisfy the conditions of a
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207, anB@SRespPerarmed pymally 1grscewed fromythedlrivedo be dgsted 239, area. However,
since the wong start LSNs are recorded on the C4 disc 207, the drive to
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209 perforns a process In a read wite node I's provi
veri f i eperfdrininga PrasesSA a 264 Nrite wexde f theough e drinenotbe testdde209 wislsout tsing
hat the DVA anal yzing function of the drive to be
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tested B genBenbfimaionpeols Sicgien mahummediataly chagk whefber @adriye tapg teated
oper at i g?gwggag&g i@?&ééﬁeriﬁ%Eﬁ%l.l y is received fromthe drive to

be test he contrary, e verifier 211 outputs a test result
inform ng the user that the DVA anal yzing function of the drive to be
tested 209 is not normal when a signal indicating that the read or wite
oper at i BKG. 4 is a flowchart of a verification method according to the present invention. The C-4

disc 207 is generated by recording the test reference DMA mirror file, which has conditions
described in FIG. 2, on the C-1 disc 201, which has conditions described in FIG. 2, in

operation 401.

Next, the C-4 disc 207 is loaded into the drive to be tested 209 in operation 402. The drive
to be tested 209 enters a read or write mode to read data from or write data to a user data area
in operation 403. Thus, the drive to be tested 209 attempts to read data from or write data to
the user data area. At this time, the drive to be tested 209 uses LSNO and the start LSNs of
zones, which are recorded in the DDS in the DMA on the C-4 disc 207. As described above,
since the start LSNs recorded in the DDS in test reference DMA mirror file do not match with
actual LSNs in the user data area, the drive to be tested 209 is not supposed to perform the

read or write operation in a normal state.

In operation 404, it is determined whether the drive to be tested 209 performs a process in the
read or write mode. Thus, it is determined whether the drive to be tested 209 actually reads
data from or writes data to the user data area. When the drive to be tested 209 is controlled

to read data or to write data, and it is determined that the drive to be tested 209 operates to



has been performed normally is received fromthe drive to be tested 209.
Alternatively, the user may be infornmed of the result of g5 sOCth(ynpe drive
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and the C-4 disc 207 satisfy the Specifications for Rewritable Disc Version 2.0.

As described above, the present invention determines whether a drive to be tested performs
a process in a read or write mode, using a test disc (a C-4 disc) which is generated using a

blank disc and a test reference DMA mirror file having wrong start LSNs, to test the DMA
analyzing function of the drive to be tested, thereby allowing the user to verify whether the
DMA analyzing function of the drive to be tested is performed normally in the read or write
mode. In addition, according to the present invention, the user may personally produce the
test disc, thereby reducing the manufacturing cost by not requiring a manufacturer to produce
and provide the test disc. The user can produce the C-4 disc using the reference drive, the

DMA mirror file provider and the C-1 disc.

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 equivalénts.
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provi der agdodfeGpgarithsc. Al though a few preferred embodi ments of the
present invention have been shown and described, it would be appreciated
by those skilled in the art that changes may be nmade in this enbodi nent

Wi thout depart bhng,fih Ofad 104 1 ,”&ﬂe?éiﬁ the AN reR L ck EnfgénaEiQE isiarh\lli?rg% hf?en . the

scope of

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

4. The method of claim 3, wherein the test reference information is a DMA mirror

file in which a start logical sector number of at least one zone is wrongly recorded.

5. The method of claim 4, wherein the checking comprises confirming that the
recording and/or reproducing apparatus does not normally analyze DMA information on the

test disc when the recording and/or reproducing apparatus operates in the read or write

mode.

6. The method of claim 3, wherein the test reference information is a DMA mirror

file in which a start logical sector number for each zone is wrongly recorded.

7. The method of claim 1, further comprising recording the test reference information

on a blank disc to generate the test disc.



which is defined in the clains and their equivalents. 8 U5 OCT 2004
CLAIMS What is clained is: 1. A nethod of verifying a defect nanagenent
area (DMA) information analyzing function of a recordi ngﬂ 5nm5r2[]ﬂl|
reproduci ng apparatus which records information on or reproduces
information froma disc with DVA information, the method conpri sing:
operating the recording and/ or reproducing apparatus in a read or wite
node, using a test disc with test reference information; and checki ng
whet her the recording and/or reproducing apparatus operates in the read or
wite node to verify the DVA information anal yzing function of the

recordi ng and/ 8r Tha mpthod o€ clagn ppaereinuhe operatitpefuérhehpaitesCakimidg theher ei n
the test reference information is a mrror file. 3. The nethod of claim1,

wher ei n t MAeiaformeddr fooded bh aheTlist Gisc ivhen tRVRestTidlst Q8 1chdedl tRrdRb had Of
claim3, wherein the test reference information is a DMA mirror file in

whi ch a stagéhptinggo p@formeGirédessid MRatadr waite mB@st one zone is wongly
recorded. 5. The method of claim4, wherein the checking conprises
confirmng that the recording and/or reproduci ng apparatus does not
normal Iy anal yze DVA information on the test disc when the recording

and/ or reprodugi Ag apRRMisIbr s BIFQS mafhgbMEnt28AADMAWntdrBatidiOAGl-fle  The
met hod of claim3, wherein the test reference information is a D@A rror

‘; Iel: g r :j gd"\’ffﬁ&ho@ of ta@FdcoddR@l &Rlor SEFbAcidFU AR atds OWhiERGE ofRBfdrRati¥nCB9 | oY
reproduces information from a disc with DMA information, the apparatus comprising:
a test disc with test reference information; and
a drive to be tested translating the DMA information recorded on the test disc when

the test disc is loaded thereinto and attempting to perform a process in a read or write mode

to verify the DMA information analyzing function of the drive to be tested.

10. The apparatus of claim 9, wherein the test reference information is a DMA mitror
file.

11.  An apparatus for testing a defect management area (DMA) information
analyzing function of a recording and/or reproducing apparatus which records information
on or reproduces information from a disc with DMA information, the apparatus comprising:

a test disc with test reference information; and

a drive to be tested translating the DMA information recorded on the test disc when
the test disc is loaded thereinto and attempting to perform a process in a read or write mode,

wherein the test reference information is a DMA mirror file.

12. The apparatus of claim 11, wherein the test reference information is a DMA

mirror file in which a start logical sector number of at least one zone is wrongly recorded.

10



7. The nmethod of claim1, further conprising recording the test reference
i nformati on on a bl ank d| sc to generate the test disc qqs ﬁT 04 8.
The nethod of claim 7, wherein the operating further cor’rg Q 2 nsl ati ng
the DMA information recorded on the test disc when the test disc is _

| oaded thereinto and attenpting to performa process in the read or wite
node. 9. An apparatus for testing a defect managenent area (DVR)

i nformation anal yzing function of a recording and/or reproducing

appar at us whi chsr ¢go nﬁﬁra{u@fo? R IIQQVI‘% i®the dn%QEOOLg gdaf)l{g (%srgg;[ﬂlgegrg {»rﬁnl Zst

disc with DVA infornmation, e apparatus conp r|5|n

ref erence b sted ran t he DVA
i nformati oér‘;m;eglgcglrg}j%g the%}ﬂ%q?fgé%a\ﬁgl é’gthmeﬁees%g 15¢ R @otnerma h’i R’?"sd | oaded
thereinto and attenpting to performa process in a read or wite node to

verify the DVA information analyzi ng function of the drive to be tested.

10. Th t t he t est ference infornation is a
DVA mirror 11, ] ﬁTﬁJppéﬁr Aot oS LG Phelr S s cRimmne qurmtionron i)

informatiq ti.on of a recaordi ng and/ or reprodum ng

appar at us IHHO?E%r ec%‘}cgg #‘ﬁﬁ%ﬁ"%f‘?c@ﬁ u ﬁer der qa%}b?%ﬂéﬁc‘?é@ng Y iserdgdi on from a
disc with DVA information, the apparatus conprising: a test disc with
test reference information; and a drive to be tested translat:ngdtge DVA
i nformation recorded on the test disc when the test disc is | oade

t herei nto and ;?t P fo?Jl%‘PT%r 1%?}5?‘8%%%‘33Qeréef}C@éﬁVQ)l’eCngéhermsje

wherein the.test. reference infornation is a DMA mrror file. 12. The
appar at us S?TeE?edePFTiUOWélrbé&qlfdﬁqéo gaskaterthy ptakisse i nformation is a DVA

16. The apparatus of claim 15, wherein the reference drive records the test reference

information regardless of the physical condition of the blank disc.

17.  An apparatus for testing a defect management area (DMA) information
analyzing function of a recording and/or reproducing apparatus which records information
on or reproduces information from a disc with DMA information, the apparatus comprising;

a test disc with test reference information;

a drive to be tested translating the DMA information recorded on the test disc when
the test disc is loaded thereinto and attempting to perform a process in a read or write mode;
anda verifier verifying a state of the drive to be tested by checking whether the drive to be
tested operates in the read or write mode when a start logical sector number of at least one

zone recorded on the test disc is incorrect.

18. The apparatus of claim 17, wherein the verifier informs a user that the drive to be
tested is in an abnormal state upon determining that the drive to be tested operates in the read

or write mode when the start logical sector number of the at least one zone is incorrect.

11



/

mrror file in which a start |ogical sector nunber of at |east one zone is
wrongly recorded. 10 0 5 OCT 2004 13. The apparatus of claim 12, m@ereln
the drive to be tested operates in the read or wite nofed WNE% ﬂ
information on the test disc is not norrmally anal yzed. 14. The apparatus
of claim1ll, wherein the test reference information is a DMA mrror file
in which a start |ogical sector nunber for each zone is wongly recorded.
15. The apparatus of claim9, further conprising a reference drive
recording the test reference information on a blank disc to generate the
test disc. 16. The apparatus of claim 15, wherein the reference drive

d h d ical .
Condi t1on of th Braeaein gl 51&@%%3%%?’%@ 4‘&3 i l“%-iér%&zmg

managenent ﬂqm% i 2|n |on . ordin
and/gr red?@%ﬁgf%g aﬁfg&%§égﬁéh%§ﬁﬂ%g % &t |n f?%ﬁs ngﬁPo uces

tost ar sc orPRerL R afortidnta B nﬂwlﬁom&ha? Q@ﬁ%ﬁa g&n{%g,g,glggp e @

translating th n .recorded t di sc wh t he test
disc is | oaded%foﬁl\@teelstnlflgnﬁ% g‘f’?&%‘? }“ﬁ%mtcgr}fii e&‘°b?‘5’&@§ Qg?tﬁeaét M&ad or
write node; andg r|f|er verifying a state of the drive to be tested by
checki ng VRB ?ﬂ%?‘?%ﬁ e to be tested operates in the read or wite
node when a st tor nunber of at |east one zone recorded on
the test disc ?gt F‘?{B‘g Z’ﬁ'iher %rec?ﬁ]é“ga‘ﬁ]ﬂg’lr seprRduging apparafiis periofips grosesshe
verifier i.nfor a user that t e dri.ve to be tested is in an abnornal
state upoﬁnag?g%ﬁPﬁWHBm$W8 © Qe 9 t 0 be tested operates in the read
or wite node when the start |ogical sector nunber of the at |east one
zone i s incorrect.

20. The method of claim 19, wherein start logical sectors of each zone are incorrect.

21. The method of claim 19, wherein the start logical sector number of the zones are

recorded in a disc definition structure of a DMA on the test disc.

22. The method of claim 20, wherein the start logical sector number of the zones are

recorded in a disc definition structure of a DMA on the test disc.

23. The method of claim 19, wherein the test information is a DMA mirror file
having disc definition structure, primary defect list and secondary defect list information,
wherein the incorrect start logical sector number of the at least one zone is stored in the disc

definition structure.

12



11 0 5 OCT 2004 19. A nethod of verifying a defect managenent area (DVA)
informati on analyzing function of a recording and/or re rs)dgﬁ %0#
apparatus which records information on or reproduces infofnmation froma
disc with DVA information, the method conprising: storing test information
havi ng an incorrect start |ogical sector nunmber of at |east one zone on a
test disc; and determ ning whether the recording and/ or reproduci ng
apparatus perforns a process in a reading or witing node on the test

disc. 20. The @g;@ﬁg%g&fl j , lnostart | ogical sectors of .each
zone are incorrect. 1.0#{)11261{%31 %b‘gm%%hg eallnérﬁn%@tfStavl\'ﬁlg?ltgiaalr‘?e%ﬁren“ﬁbﬁf’tw 1%‘gi cal
sector nure f: e4:20, . rded i.n disc definition structure of
2 DV on 1 haerdn RRuEONgYih Sl BRI ESud o'y BrSnpide ap el st gl

| ogi cal se r.of the zo are.recorded in a disc definition
structure s%%t&;nu glnalgsﬁre&ttaeasf?aoi ect?s@?.c' The nethod of claim19, wherein
the test information is a DMA mrror file having disc definition
structure, primary defect |list and secondary defect |ist information,
wherein the ingoryect start. logjcal sector nunber of the at | east one zone
is stored in t%g @Teé’&etﬁ(ﬁig climp gbﬂﬁ"q?feﬂlh dficgrrect stags logiceysectoppuymbers, which

met hod of cl atiPm 19,h\/\,ﬁigr§itn.the incorrect start |ogical sector nunber,
which is %% 8PEd 7 ihq fise driitRetiupure dp not maich reresPaRiiRg Agtal igriclegisal
correspondin actbual. start Iolgi C?| sector nunber in a user data area of
the test d;prstgr numbers in a user data area of the test disc.

26. The method of claim 19, further comprising storing known physical defects on a

blank disc to generate the test disc prior to storing the test information on the test disc.

27. The method of claim 26, wherein the test information is recorded on the test disc

regardless of the known physical defects stored on the test disc.

28. An apparatus for verifying a defect management area (DMA) information
analyzing function of a recording and/or reproducing apparatus which records information
on or reproduces information from a disc with DMA information, the apparatus comprising:

a reference drive storing test information having an incorrect start logical sector
number of at least one zone on a test disc;

wherein the test disc is usable to determine whether the recording and/or reproducing

apparatus performs a process in a reading or writing mode on the test disc.

29. The apparatus of claim 28, further comprising:
a verifier determining whether the recording and/or reproducing apparatus performs

the process in the reading or writing mode on the test disc.

13



25. The nethod of claim 20, wherein the incorrect start |ogical sector
nunbers, which are stored in the disc definition strucﬂlﬁ'@Cngjmbt mat ch
correspondi ng actual start logical sector nunbers in a user data area of
the test disc. 26. The nmethod of claim 19, further conprising storing
known physical defects on a blank disc to generate the test disc prior to
storing the test information on the test disc. 27. The nmethod of claim 26,
wherein the test information is recorded on the test disc regardl ess: of

t he known physisgaly, ed,on.the test disc. 28. An apparatus for
verifying a defect érjrg agag%eﬁaéﬁeég(vﬁ@&?n iwﬁ?té?r f’if%%f“%%%r}‘{ﬂzi‘ﬁ@m?‘mai on
of a recorg] r i.n parat us whi.ch records jnformption on
or reprodu %g?u%%rﬂn%?{ glﬁe g’got)é%ssagld?%cre P4 Wﬁ% dP t?’bﬁi?e tt?f’ér%‘??péﬁ at us
conpri si ng; nce drive storing test information having an incorrect
start Iogﬁ%§$m§§é§%§au%ﬁhber of at |east one zone on a test disc; wherein
the test disc is usable to determ ne whether the recordi ng and/ or
reproduci ng apparatus perforns a process in a reading or witing node on
the test disc. ,29,.,.The apparatus of claim28, further conprising: a
verifier deter r#mThﬁ Wgtﬁ%lo t%r&zo‘?’l&ﬁrﬂﬁ siartajasical et 9€isaeh apRrartet us
perfornms .the grocess in the reading or witing node on the test disc. 13
0 5 OCT 20B%9™80. The apparatus of claim28, wherein whether the recording
and/ or reproducing apparatus perforns the process in the reading or
witing node on the test disc is determnable by a user. 31. The

apparatus of claim 28, wherein start |ogical sectors of each zone are
32. The apparatus of claim 28, wherein the reference drive records the start logical

sector number of the zones in a disc definition structure of a DMA. on the test disc.

33. The apparatus of claim 31, wherein the reference drive records the start logical

sector number of the zones in a disc definition structure of a DMA on the test disc.

34. The apparatus of claim 28, wherein the test information is a DMA mirror file
having disc definition structure, primary defect list and secondary defect list information,
wherein the incorrect start logical sector number of the at least one zone is stored in the disc

definition structure.

35. The apparatus of claim 28, wherein the incorrect start logical sector number of
the at least one zone, which is stored in the disc definition structure, does not match a

corresponding actual start logical sector number in a user data area of the test disc.

36. The method of claim 31, wherein the incorrect start logical sector numbers, which
are stored in the disc definition structure, do not match corresponding actual start logical

sector numbers in a user data area of the test disc.

14



incorrect. 32. The apparatus of claim 28, wherein the reference drive
records the start | ogical sector nunber of the zones inUeﬁ(ﬂC§c2 finition
structure of a DVA on the test disc. 33. The apparatus of claim 31,
wherein the reference drive records the start |ogical sector nunber of the
zones in a disc definition structure of a DVA on the test disc. 34. The
apparatus of claim28, wherein the test information is a DMVMA mrror file
having disc definition structure, prinmary defect |list and secondary ‘def ect
list information, wherein the incorrect start |ogical sector nunber of
the at | east one zone is stored in the disc definition structure. 35. The
appar atus of claai red QL heg i rect. start. | agi cal .sector .nunber
o he at | eady ohs Topa' & b5 R B o5\ K e CRboBrmsTEn oyt
structure, ch a corresponding actual start |ogical sector
nunmber insgﬂﬁgé}ﬁggggﬂg?ea of the test disc. 36. The nethod of claim 31,
wherein the incorrect start |ogical sector nunbers, which are stored in
the disc definition structure, do not match correspondi ng actual start

| ogi cal sectongn ers in auser ta,area of the test disc. 14 0 5 OCT
200f 37. The apparat GEPYFUE|of; %?‘?‘aga}w’fvé?@% the aeteTgnge ghvee, oSt

physi cal defects stared gqn a blank djsc. 38, The apparatus of claim 37,
wherein t Hléffopg?tgpé’ R&s ti g\?‘é rqg@rég%%tdt{‘ opaPhysicH G?fgfﬁ% yiorRd omthefigst disst  di sc
regardl ess of the known physical defects stored on the test disc. 39. A

recordi ng and/ or reproduci ng apparatus verified according to the process

of: storing test information having an incorrect start |ogical sector
nunber of at | ggﬁ reawgmg and/or reproducing apparatus verified according to the process of:

storing test information having an incorrect start logical sector number of at least one
zone on a test disc; and
determining whether the recording and/or reproducing apparatus performs a process

in a reading or writing mode on the test disc.

40. The apparatus of claim 39, wherein start logical sectors of each zone are

incorrect,

41. A method of manufacturing a compliant recording and/or reproducing apparatus,
comprising:

manufacturing an uncertified recording and/or reproducing apparatus that updates
and generates defect management area (DMA) information; and

verifying whether the uncertified recording and/or reproducing apparatus is
compliant with a standard, said verifying comprising;

storing test information having an incorrect start logical sector number of at least one

zone on a test disc; and
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zone on a test disc; and determ ning whether the recordi ng and/ or

repr oduci ng apparatus perfornms a process in a reading qL wbbii node on
the test disc. 40. The apparatus of claim 39, wherein st ﬁt gﬂﬂ&l
sectors of each zone are incorrect. 41. A method of manufacturing a
conpliant recording and/or reproduci ng apparatus, conpri sing:

manuf acturing an uncertified recordi ng and/ or reproduci ng apparatus that
updates and generates defect managenent area (DMVA) information; and

i fyi whet . i , i d/ dugi t
vert Y1 ng, whetageilfe BB b hEG SRl e SRR SR oS R LRt s
|nfornatlqga@éﬁk%g¥%ﬁﬁggggé%ﬁﬁ%ga%ﬁéé | ogi cal sector nunber of at |east

one zone on a ‘ocT 2004 determ ni ng whet her the
recordi ng and/ or reproduci ng apparatus perfornms a process in a reading or
witing node on the test disc. 42. The nmethod of claim4l, wherein start
| ogi cal sector each .zane, are i.ncorrect. 43. A disc _recording and/or
repr oduci ng ap%‘%'(r]é}el%e ogo Flg%f‘gi"ﬂﬁre&hﬁ?rbpg’tc%‘ﬁﬁ%@f #Agh zpnerass WedTesh on an
optical disc, conprising: a light source to emit a light; a focusing
el ement to focus the light onto the optical disc to record and/or
reproduce the 5qL0rnatiep; and _ . _

43. A disc recording and/or reproducing apparatus for recording and/or 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/or 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

storing test information having an incorrect start logical sector number of at least one
zone on a test disc; and

determining whether the recording and/or reproducing apparatus performs a process

in a reading or writing mode on the test disc.

44. The apparatus of claim 43, wherein start logical sectors of each zone are

incorrect,
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n controller to control said light source, said controller being verified
[ 0 update and generate defect nmanagenent area (DWVA) informagiqq ?m ‘
storing test information having an incorrect start |ogical sector nmber
pof at | east one =zone on a test disc; and determ ning whet her the

r ecordi ng and/ or reproduci ng apparatus perfornms a process in a reading or
Writing node on the test disc. 44. The apparatus of claim43, wherein
start | ogical sectors of each zone are incorrect. 16 "METHOD VERI FYI NG
DEFECT MANAGEMENT AREA | NFORVATI ON- OF DI SC AND TEST APPARATUS FOR
PERFORM NG THE SAME ABSTRACT OF THE DI SCLOSURE A nethod of verifying that
a disc recordi n% and reproduci ng apparatus normally anal yzes def ect
managenent MFIEOD BRAIFYENGrDRREGIh MANAGEMENT AREAVINFORMAGEONa0F prdcest
apparat us for péNPoFESRARPARARIS\FOR FPERFORMING! THECIS4MEs operating the
recordi ng and reproducing apparatus in a read or wite node, using a test
di sc with ABSTRACT OFEPGE ﬁl@tﬂ@ﬁfﬂﬁm’ and checki ng whet her the'recording

and reproduci ng apparatus operates in the read or wite node to verify
the DMA inf or nat inethod@BRVerEing thit AGisePobondi egﬁ)a' ! "Sphafuci ng
apparatus. Accordjngly, am I nf or mat ioonm%%g{/ I n%‘q#%%@?ﬁglﬁ n%?m%l e disc
recordi ng a&ﬁ‘azes defsrionanagement sprar(BMA) information inadeat onwiiteanoded andoestbe
tested. Flagpardtus for performing the method. The method includes operating the recording and

reproducing apparatus in a read or write mode, using a test disc with test reference information,

and checking whether the recording and reproducing apparatus operates in the read or write

- mode to verify the DMA information analyzing function of the recording and reproducing
apparatus. Accordingly, a DMA information analyzing function of the disc recofding and
reproducing apparatus in the read or write mode can be tested.

FIG, 2
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