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TI TLE OF THE | NVENTI ON METHOD OF VERI FYI NG DEFECT MANAGEMENT AREA
| NFORVATI ON OF DI SC AND TEST APPARATUS FOR PERFORM NG THE SAME BACKGROUND
OF THE INVENTION 1. Field of the Invention The present jE”@venti on relates to

an apparatus which can record information on and repro W”M’WW’ tion
froma recording and reproduci ng disc, and nore partic J met hod
of wverifying that a disc recording and reproduci ng appar atusssormal | y
genera@égﬁrgﬁﬂéﬁngﬂ&l\l nmanagenent area (DMA) information of a disc,
and a test apparatus for performng the same. 2. Description of the

Rel ated Art A recordi ng and reproducing disc is an optical disc, which

| nf or mdEGHOL, OFSCBRUEHINGA DERECT MAN AGEMENTOARE A INF ORMATION AERISE | aser
beam for exanpl ANB BEYI AHPARATHSI FGR AERFQRMISGh THESSMETenor y
(DVD-RAM. A DVD-RAMis a rewitable disc. According to "DVD
Specifications for Rewitable Disc Part 1 Physical Specifications Version
2.0," gAMERAVINDOFULES koM, 1.e., |)MAL, DVA2, DMA3 and DVA4, on

each side thereof for nanaging the defects thereon. As shown in FIG 1,

DVAL apd grfeg{ oatsf, N a lead-in area near the inner diameter of a
di sc, and é an eDIVIA\ZIrﬁa'rne | ocated in a | ead-out area near the outer

di aneter of the disc. Each DVA is followed by a reserved sector. A disc

definitign structure ( a prinar efect list.(PDL). and a secondary

dof ect TPEQrAHEE S bp HaR vo B FipTREY kN G ese™ P T B ROR o ¢ ne
f or mat iriFbFHfios RoMfa @c@iﬂdﬁ% andfreproduainpldesc, andindfe FAtiEMIRIIG ! PRefbads a

DDS/ PDL update counter and a start |ogical sector number’ of each zone. A
PDL i ne¢utieng thafadisatecondingrndirépradi@ng apparaecioms!lygetmobteslooupdates defdicisc

«during initializati f.the disc S i ncludes informati on on the
égct O?mﬁ&ﬁ%eéqen&arei (BIR/IX) m}ormaglon of a él%c, aDlna a test apparatusr}or per orm?ng the same.

2. Description of the Related Art

A recording and reproducing disc is an optical disc, which information is recorded on and
reproduced from using light such as a laser beam, for example, a digital 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 DMAA4, on each side thereof for

managing the defects thereon.

As shown in FIG. 1, DMA1 and DMA? are located in a lead-in area necar 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

e
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each first sector in defective blocks (error-correction code (ECC) bl ocks)
occurring while the disc is in use, information on the sector nunber of
each first sector in spare blocks which are used to replace defective

bl ocks and information on a spare area. Sone information included in the

DIVA t he DVA cl ud
o ettt THelt 3% ﬁ?ﬁxg%“%q?%ﬁﬁréobs%v%qﬂsa§0%@1f<ﬁ>eﬁﬂ§%8fwaﬁnaméf on a
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of the start sector nunber of each zone or e positi ormation of a

| ogi cabiseskiotreplactiddiective,blecks apd infbtmaativedon bypapenfear m ng an al gorithm based
on defect information registered in the DVA. Four DMAs exist on each side
of a disc to prevent erroneous defect nanagenent due to errors in the DVA
information.. Since sy ch mation is closel rela physi ca
dat a 8'6‘?6‘#“'8“%%8? 9%%&&%&%@? imumedigiely eq né.w?iﬁg n fiecihidynthot be
CO”PatL BMA !irl?: JdeR intBhhdtfonePhicH vified fyﬁf?'ﬂ?é itfIhd ah & RIOHHGH I Br ARRALQuS es
when e DVA |n ormation Is 1ncorrectly wi en or rea IS i's because,
when t heiscedoaditign,3ohe rieforrastiun, figr examblef, &E:tpd)&ﬁloﬁfmférrﬂat&ﬁl dfeBostahit Bet@nd
reproduci ng apparatus (for exanple, a DVD RAM recordlgg and reproduci ng
appar afw@her af eagh Z9ngey thepasitiorFinfosmaien ahg logyé} sector pgEeT Pyt eapfbgbtaingder f or
interfacin co nd,repr i ng appar at us,
a phys?ggfgaﬁggg%é@? ERH&qﬁmﬁﬂégd%gﬁdgﬁﬁnml cgﬁﬁredlbﬁlqgwg% drive) |ayer
for recording and reprodu0|ng phy5|cal S|gnals and a recordi ng nmedi um

|l ayer, witing and reading of the DVA information is perforned in the

physi cEbuidDMAgY edandieach siddof 4 dipe @direveng e appanadefect myeeanst duseo bAYRY S
t.herebel ow._In an actual file system user information to be recorded or
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sect or diffedé elisctrecdr@m@rahdatpilodpeing ufﬁrﬁth%suﬁlﬁn th@ﬁmmhfdmaudnmlst his case,
DMA information is used. According when the DVA i nformation has

er r onethgsrrgcthewpitteegarend.- written in a disc 2 recording and reproducing
apparatus, data cannot be correctly read or witten in another

(

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
disc drive) layer for recording and reproducing physical signals and a recording medium layer,
writing and reading of the DMA information is performed in the physical 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 disc
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recordi ng and reproduci ng apparatus. Accordingly, a nethod of verifying
that a disc recording and reproduci ng apparatus correctly reads DVA

i nformation recorded on a disc and correctly records DVA information on the
disc for generation or update of DVA information is desired. SUWARY OF THE
| N\VENTI ON To sol ve the above problem a first object of the present

i nvent Feerdiag apd sersodurenganpafaied data capaet Heyqortsctin sgadufediiemarageeent ar ea
( DVA) ienf09 jmat i on i Sqqor nmal | }/tgsenerat ed or updated wupon reinitialization
with c&FONTrealy S PN A G T Seor di ng and reproduci ng apparatus. A second
obj ect of the present invention is to provide a nethod of verifying that
the DMA information of a disc, which is generated using a disc with

physi calccol@ligty sa @Bthod of eerifyirff laeNdiec rddbAinE drdorepfdduing @ppdrates @orrsdgh t hat
every kind of defect information is included in a primary defect list, is
nor mal FeadgéhdAainéamation perarded ampadise end aenrecilyi reearide ® MAtihformation pr gte on i n
a disc recordi ng and reartodgﬁl\q agcfrarﬁt us. A third object of the present

i nvent A5H IP5EG5THPEAT HR0ALE 0 gp’ﬂ mfen is9esyedi f yi ng that DVA
information is normally generated or updated upon reinitialization with
certification in a disc recording and reproduci ng apparatus. Additional

obj ect f fnvention will be set forth in part in the
descri %mﬂ’%%%@ﬁmgﬁgﬁ%m n part, will be obvious fromthe
description, or may be | earned by practice of the invention. To achieve
e Ao RRInERASE RERERL % Al B LIRS LR SIS, g B RUhTE G ARl od of

verifying r enerati o

1 ecor di&gfyaipdihaf @76Q HhkiiaBEm@RRAEAMDMA) WMo fhati RCIS e FmAIRf SRt PHr FHaRd
.reproduces information froma disc 3 with DVA i nformation. The nethod

i ncl udeporpeaifippligahign vaineeriiadatioatin eise rebordimgt andi repriodocing apparht@s r ecor di ng
and reproduci ng apparatus using test reference information and a test disc
wi th physical defects and generating test information fromthe defect
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conparing rererence I ntornmation expectwe

information of a disc, which is generated using a disc with physical defects and a test reference

DMA mirror file configured such that every kind of defect information is included in a

primary defect list, is normally generated or updated upon reinitialization with certification in

a disc recording and reproducing apparatus.

A third object of the present invention is to provide a test apparatus for verifying that DMA
information is normally generated or updated upon reinitialization with certification in a disc

recording and reproducing apparatus.

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

of the invention.

To achieve the above and other objects of the invention, there is provided a method of
verifying the DMA information generation or updating function of a recording and

reproducing apparatus, which records information on or reproduces information from a disc



fromthe test reference information and physical defects with the test
information and providing the result of verification for the test
information. To achieve the above and other objects of the invention, there
is also provided an apparatus for testing the DVA information generation

or updat.i n{g function of a recording and _reproduci ng appar at us_whi ch
r ecor d¥/ 1P MY PIERALIGR- drhemashasinelides perinrming sHialEation withcertificatiomin

i nf or "ﬂ{e r%QOrdT an%prg %L&ﬁg géalrr%qgﬁsﬂ%ttc%?%efgﬂeﬁ& 1% rmaE 53 ancﬁ gft esrt %ﬂg h,[

i nformation an SI ca erence drive genera

i nf or NBhy<aEnl fdéfems% géflerbﬁﬁi% teeSinftnfGioR iR thetde@ect ﬁﬁﬁﬁgbnmn @rﬁgrlﬁzﬁWnOdUU ng
apparatus perforns reinitialization with certification using the test

di sc; ahechais\gengrpiedrafign thsaeindplizatian, @nd@ompamgrqu:r@nqe wwhirofatios egpgetsct ed
fromt et ref erence i nfornat,i SIC defects, with the test
R T e T R AN A e AT e S T EUR SRR
DRAW Nﬁﬁvﬂlﬁg@ﬁ%"x‘é@uli’@f €&ﬁf‘§caﬂBﬁ' @%é‘%stﬂ ém?Jt o‘hhe present invention wll

becone” nore apparent describing 1 n det a| 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
show n@" Otahbief'@ﬁrctaibom: agd othenobjegs ohpanatnionathecr dialmy providne an pppesams

i nvent ]?5 ha an .exanpl e. of th def structure,of a C 2 disc;
Fos Bk sing e DAbRA o BR U PRS0 s o GRe EMGURT P SISCOrURE 98 1 1 | cat | on
per f or l[’%%dlﬂ:‘fngt %Yﬁué Whigh r&ordd ﬁfor?natl%n h? fr§p1’0§u&s A BAKa i AEbATR (?%ﬁd‘&“ ng

the relation be en amrror file in the ect nmanagenent area

a C 2 vithdOMef infenraeibni Thabppadtiomclidtda eerdisd witktesore faxactednformation andi | e | n
{the DMA of the G2 disc after the reinitialization with certification: FIG
6 is aPRYSRAEAefpels o referone drive gengrating enidatosaberfral PMA althp fessdige after

I nvent lh%r}ecc?r'aglg and reproducing apparatus performs reinitialization with certification using the
test disc; and a verifier comparing reference information, which is expected from the test
reference information and physical defects, with the test information and verifying the test

information.

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 an example of the defect structure of a C-2 disc;

FIGS. 4A through 4D are examples of detailed check lists for verification performed
by the verifier of FIG. 2;



FIG 7 is a block diagramof the drive to be tested shown in FIG 2.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON Reference will now nade in detail to
the present preferred enbodi nents of the present invention, exanples of
which are illustrated in the acconpanying drawi ngs, wherein |like reference
nunerals refer to the |like elenments throughout. The enbodi nents are

descri bed HéGowis a bichatiagremeshewuiertbe h@atmnelseémeq hineriof Ble ipythe défeetr i ng to
the fi ures. fer aratus incl.udes a G- 1 disc 201,
- et e B Rem el i Il Bt £ by RrioBast iR BRRH B0 SR i ot ve
205, afife i @k IMAOT tha (I3 4Mse after e rEﬁ%Ea@@au&p\%lth Refarieiisl;sc 211, a G 2m
disc DMA mirror file 213 and a verifier 215. The C-1 disc¢ 201 is a test

di sc whi ch F§Gnadea flowhbareof mtfetrﬂlcaunalmqnlwbaocaﬂdu@tbem prefant ibvemtiopuapose  of
testing a di dr|v whi ¢ch can rec i nformation on or reproduce

i nf or mati on i&oﬁﬂs 3 blasiyGiagspp of élli’es “é‘?ut@kpea%“ ghayyn @ Fli¥ersat il e di sc random
access nenory (DVD-RAM. Accordingly, the physical defects on the C1 disc

201 ar e S o) L of or i disc drive is tested. In
additi@ﬁ%ﬁpﬂéﬂtﬁégﬁﬁgg&%éﬁ(SEHﬁggﬂéﬂgﬁvhgﬁgatisfy conditions of a phase
change recordi ng DVD- RAM whi ch has a capacity of 4.7 gigabytes (GB)

prescribed in the "DVD Specifications for Rewitable Disc Version 2.0."
The DMVReRar§Rcsitlinow 5‘:36‘?/Ptj‘éﬁ‘r‘alét?sthﬁrpé“?ﬁFH@é‘e%?”teéseﬁnqoéff%er%%t OEESH ror file
whi ch fucture
(005 Iehfat exebRSBRNbGN IR, i, HEpRBaMiRE diBlihll wikfeid ik T
def ect rdfehcd ﬁDhéralsl’lfeﬂ:rr nathedike e&&nSﬂlQWﬂohghdﬁl GThd em&ﬁdimeﬁ%tdrs fdyscnipea
condition that a supplenentary spare area (SSA) is not full. 5

{Part i chelaw ip orderdomplaih the Gresent i@vention Ryefeferong b Bgiftlssesa t est reference
DVMA mirror file configured such that all kinds of defects are included in
t he PDL. In other words, the test reference DMA mrror file has the PDL,
uhi ch RORHAES, B 'aésfsmpy;ramf REITBL £8. PRisdSh PO bty rifiGhBhen deld ned by a
di sc manuf urer ormati on on defective®sectors

det ect eldl\mrmngc)rcfae tprdidat 108N a aéfeeende deive 208, ACRdist 307,vd dtivd wf tey egkd on on

defective sectors which are shifted to the SDL without certification.
9, a C-2® disc 211, a C-2® disc DMA mirror file 213 and a verifier 215.

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).
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 is test
reference information including disc definition structure (DDS) information, primary defect
list (PDL) information and secondary defect list (SDL) information, as shown in FIG. 1, and

satisfying a condition that a supplementary spare area (SSA) is not full.



To increase the effect of a test, a test reference DVMA mirror file, which
includes information on defects located in particular positions which have
t he hi ghest possibility of occurrence of errors, is provided when the
drive to be tested 209 perfornms re initialization. In other words, to
satisfy all cases of an algarithmwhich are proposed by "DVD Specifications

for Rehpiticalsrly, the RMApgytrpr Pleyrioriler hbpiovidesitesisefgeanse BMA mirrorifle t est
ref erence. kT i.€,1 j qur.e i ncl information on.def ects
concen??ng g@d% agﬂochr%ggtéﬁlp‘hgdssl C(c:fa e%sy;egc Srm(g%éceatlgéﬁe gﬁgr' eﬁle{)%elrrv%?r% ’otg’faé%s sect or

I S suppgsRfcd DM nlif6atiRthas & IMOWIhich ifchifdes 8 P-MNt $3sh ihemh8st of 8éfefiRpce DVA
mrror file is characterized by that the first and | ast sectors of each

zone asestars dafiest bysa disc arrmulstwear e @hdist Wih irfefregionan dededtive sectos set such

that a,total .of available sectors . in ch zone is not a nultiple of 16. A
1 or d4tPiE Ao FREEABTC G e+ GRSV GBI TP as G E R at a
Posi Ui QRicHl ff Shifigh «f HRBONGMBKSEalicaRy] L1 on of the actual file. The
reference drive 205 |s a rodified test diive for testing an apparatus
capabl e of recording information on and reproducing information froma
disc. Wien the CG1 disc 201 is loaded into the reference drive 205 and the
t est r'&benaease tI\Afavt of otest, ialtest irsfe pmos DAV niir mmftdyeviDbAinchides orfofmdtion

provi der 203, the reference drjve 205 records the test reference DVA mrror
i e “Shafireisaodited 8 pania pogiings aiiehiide eheshighat paombilivied Cegreremsr ence

DVA mi [ ' ' s I f i cal
def ectéslrrg{ls’ Esr#erg\éd?d ihglgﬂ-%(%gqutggéérsgﬁ% n%q‘)ﬁ),egf[oaes%a%mg?gag{ogo?ﬁ%}%lru eésfé’t he
physi calsatefyatitcasesfof bielgCrifhntlivdxh20d p@pdseidest" DVBiSpecificaidnbforrRewitablei | e

{information which has no relatjon with the physical defects. Like the CG1
di sc 2Bisc Ragid Rhysicgl Specifiratiany Vemjads2-Borthe tasbitderspceaDyhsurrenfitiys r ecor di ng

DVD- L.c i f : the G2mdisc 211

rei nﬁflgéeﬁﬂ:gtzléeén v(\)nnﬁ ﬁugee{r}]?‘? |a(t:ltg iog’nde?escz é@ eéngral\/%f%of] ?éeaa %erearagﬁ%%mdlrlofe\l}gd 205,
the 1 eWRéRNCRrstIdey@l 880 iIFRBSHORE ®lybd Wasled t AesHIV innfigyr.mat i on recorded on
the CG2mdisc 211 and outputs the G2mdisc DVA mirror file 213 based on

the DVA information, as test information. The test information nmay be part
of the C 2mdisc E\/A mrror file 213. The driyve %o be tested 209 is a disc
recor dhRG: Hitder dpEBasE MY AdBIER o Giaredierizan Dphel e firs and Tast seetors of
each zone are treated as erroneous ones and that defective sectors are set such that a total of
available sectors in each zone is not a multiple of 16. A mirror file has the same content as

an actual file, but is located at a position different from the physical position of the actual file.

The reference drive 205 is a modified test drive for testing an apparatus capable of recording
information on and reproducing information from a disc. When the C-1 disc 201 is loaded into
the reference drive 205 and the test reference DMA mirror file is provided from the DMA
mirror file provider 203, the reference drive 205 records the test reference DMA mirror file
on the C-1 disc 201 to generate the C-2 disc 207. The test reference DMA mirror file is
recorded onto the C-1 disc 201 regardless of physical defects on the C-1 disc 201.
Accordingly, the C-2 disc 207 includes the physical defects of the C-1 disc 201 and test
reference DMA mirror file information which has no relation with the physical defects. Like
the C-1 disc 201, the C-2 disc 207 satisfies conditions of a phase change recording DVD-RAM
which has a capacity of 4.7 GB.



information on and reproduce information froma rewitable disc. Wen the
C-2 disc 207 is loaded into the drive to be tested 209, the drive to be
tested 209 perforns reinitialization with «certification, thereby

generating or updati ng the DVA information contained in the G2 disc 207.

207 v Phendhs B3 PR A el el ik SpifRHEs BRRAPSimp Msrbres s f
the C a‘ledr'egeg r?éa?driv% @qﬁhﬁqhate«%tr&d% bﬂ/fdé?]y{f%hé%{hn ko ,Jagervil?gﬂ%st%rm“ On

i S generat considering t hysi cal ects on t c 201
Conseq@ehthd outphenhd 02 € dscdDBA 2fittor fild Diddeded o thet DRI Alfrifyendtionbes fegst ed
209, the drive to be tested 209 generates the C2mdisc 211 containing the
gener atdarmetiony dEecigstOMRImRAGH Mgk OE ¢art of ke €-2% discsBMA mirror fimdBy i nto t he
reference drive 205, and thus the CG2m disc DMA mrror file 213 based on
the DVA information recorded on the C2mdisc 211 can be output as the

test q’hg HERL 't(p Be te-H% fogqéigﬁfcqg&ﬁﬁf gré(rjl rg{m[ ED&?%9§ g &h hi rgcgoﬁdl S

provi ded to the veri |er I'n provi orna |on

r ef er engernbitiovieon2f repio duanimestinatioh Yropi @Vé\dﬂtabféﬁi1§&SWHeﬂftl€H ot dien20ist he
verifier 215. The verifier 215 verifies the G2mdisc DVA mrror file 213
usi ng leafled Bye hejdifvg torhe tecswd Z\QHi (103 dirlsyeécxb@@s@d 209 ppdount wimiteliastien Withe

drive to etes ed 209 nor a DMA, i nf or gt j. on of
the & RGO Y gy PR g g R R R P pEL T 1 C iR
ref er epgr mf)membtd%n wiRN tRedi$&E tolbe thited Y69 tdihihliZLndesedis@not Beht est
reference DMA mrror file provided fromthe DVA mrror file provider 203
,and t heerphyaianalthedtestaeterénet d) Mk informationtcantaimed iimtlter(é2phm/2051ulsluy)dmd)w ded

‘C1dis Al ternatively, shown in FIGS. 4A thr

i nfor nﬁftpﬁﬁmmf‘é@%‘ﬁﬁ Bre“%ﬁ’ Qﬁédg Ymprep SreEqeBid- G8 e“f‘gl'—‘f‘?ithFAca%hovvs a
check hifstis\Witkdcthgisvepifier 215 can include for DVA verification. The
check itenms of the list include an error condition of DVAl through DVA4,
DDS/ PDL update counters in DDS1 through DDS4 and in SDL1 through SDL4, SDL

update counters in SDL1 through SDL4, and contents of DMAL t hrough DVAA.
The er Conseqoerilyt, iwdwn tlie G-2DREc 2@ emloaiedl anto ¢lredriventg bahettdrb20% thod€veexibst i n

DVAs, {e\é\@d%f09 generates the C-2@ disc 211 containing the generated or updated DMA
information. The C-2® disc 211 is loaded into the reference drive 205, and thus the C-2@
disc DMA mirror file 213 based on the DMA information recorded on the C-2® disc 211 can
be output as the test information. The test information from the reference drive 205 is
provided to the verifier 215. In providing the test information, the reference drive 205 may

immediately provide the test information to the verifier 215.

The verifier 215 verifies the C-2@ disc DMA mirror file 213 using reference information
which is expected to be obtained when the drive to be tested 209 normally reads and updates
the DMA information of the C-2 disc 207 during the reinitialization with certification. The
reference information may be set by the verifier 215 based on the test reference DMA mirror
file provided from the DMA mirror file provider 203 and the physical defect information
contained in the previously provided C-1 disc 201. Alternatively, as shown in FIGS. 4A

through 4D, DMA information tables may be previously prepared and used.
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which are located in a lead-in area and two of which are located in a

| ead-out area. Uncorrectable errors must not exist in the four DMAs, DIVAIL,
DVA2, DVA3 and DVAA. |If any uncorrectable error is detected in any one of
the DMAs, the test result is output to informthe user that the drive to

be tested 209 failed in _generating datln the DVA of the  C 2 disc
207. \/\ﬁé‘g thehgune F‘f‘b‘r‘rgd’fh‘ﬂ’pﬁlﬁt‘*eﬁ eb? %ﬁée fq{ L‘P%{EA mréﬁcaflﬁe Jd€r needs

to ret g%gﬁtféﬁls é’?gjﬁl st H{gl&da%nt%?r%k @5‘:&&?{? ort'St G ANRE S hs a?\4 HgPDIa H\({'ig{el fy

t he te coun ens upon rei zation w

certif caité9in DDSlathiiigﬂQ}DSMhhﬁ smLphlrburgii SPLE, SIDE upadttlesurdérs PSDPDL
update counters in four DDSs, i.e., DDS1, DDS2, DDS3 and DDS4, and in four
SDLs, fhreugh SPL4, arsbeantersppDARY Bmpugh BMA4 checked to find whet her the
value "M is a previous value and whether the value "k" is "2," because
each DDS/ PDL update counter value is increased by one when the DDS/ PDL i s
Updat eyt b RAdiaTor ] BREARIEY 3P NAKHE WA e A Mo BET O e

the drive® ornB eor e i 'y St

certif ixpathi 28 lodatediif aale&pmci}@& Kﬂﬂt\%ﬁ@ﬁ dﬂﬂrchtakf@lo\éawefsa 1@&1 dupereai ght DDS/ PDL
update counters in the four DVAs, i.e., DVA1, DvVA2, DVA3 and DMA4, are the

sanme. Umneonedtaids etrisskmustvgior exist indhe fotue DM dsy BMibS, BMASDLDMchBaami BdiAt.ers in

f ked to find wheth
the. valthaty Niciriee Bl BT Qe SRAE “BnAT e h A ARctgarTaerufs pRipublo: o
becaus g 6R heAbr t‘HQtQ‘ﬁE@n@QEH'EeetEstE’@beaﬁl%d ISR ARR owgamﬁlg tm@gmlag r%'éDL is

updated or rewitten. The "previous val ue" ans efore

the dr Cvkdrsozmﬂa Wehsn dot 220&apen boupdstibgef DM Aendsah falatd, ol wsiet heeds to retry

certificatiaon. is. also checked whether the values of the four SDL

updateh@dﬁrﬁt@‘%”&r@gf%“%éﬂﬁg aothey @SS on, it is checked whether the
contents of the four DVMAs, i.e., DVAl, DvVA2, DMA3 and DVMAM, are the sane.
FIG 4B shows a check list which the verifier 215 can include for

verifi ggibaR @t po%PBPSInd Smum?&&uhk‘?'if'ém@tsl?(gmﬁlﬂlhﬁﬁzahﬂﬁlzv‘x’tﬂpceﬁlf%n
identifier, "a disc certification flag, a updat e counter, a nunber
of gr othﬁsqaluas AMimbler wdiiclzindieste tie Vabgeatof D IPDA ypdateepyntspan uwaDEdSs, i.e.,
DDS1, DDS2, DDS3 and DDS4, and in four SDLs, i.e., SDL1, SDL2, SDL3 and SDL4, are
checked to find whether the value "M" is a previous value and whether the value "k" is "2,"
because each DDS/PDL update counter value is increased by one when the DDS/PDL is
updated or rewritten. The "previous value" means the value of "M" before the drive to be
tested 209 performs the reinitialization with certification. It is also checked whether the values

of the eight DDS/PDL update counters in the four DMAs, i.e., DMA1, DMA2, DMA3 and
DMAA4, are the same.

The values "N+k," which indicate the values of SDL update counters in four SDLs, i.e.,
SDL1, SDL2, SDL3 and SDLA, are checked to find whether the value "N" is a previous value
and whether the value "k" is "2," because each SDL update counter value is increased by one
when the SDL is updated or rewritten. The "previous value" means the value of "N" before
the drive to be tested 209 performs the reinitialization with certification. It is also checked

whether the values of the four SDL update counters are the same.



a location of a first |ogical sector nunber (LSNO), a start LSN for each
zone, etc. It is verified that the DDS identifier is "OAOQAh." It is checked
whet her the value of the bit position b7, which indicates in-progress/not

in-progress, in the one byte of the disc certification flag, is "Cb." If
the value of the bjt e(gsmlon b7 is "Ob," this indicates that formattlng
i s conpt&dddiion, I“f‘SP‘i‘Fék Whethek the Rentepts 0{)‘8%@‘1‘6?4\’18‘? i-&> PIMATL, PMAZ,i IDMiASat es

t hat n rogress. Accordingly, when the value of the bit
posi ti gﬁ& W%le 9rfbtﬁ‘l‘ g{]ﬂ‘p verifier 215 determnes that formatting has

failed. In addition, it is checked whether reserved bit positions b6
through b2 in the disc certification flag are all "Ob," and it is checked
whet heFIGt #B stiabsie chéckalidpmthighohk tviefifiebd15 cuthi ialudd Epraverigiestiaestt thé iDI2G.i on
flag is "1b." It is also checked whether the value of a bit position bO

i ndi catlhhgheckdieses ofethefiscinglude addpe |1‘5I‘€iﬂé*§?li Grdisg @thlflgatmwlag, &0y the

corres S/ P unt e ch a _va

i ndi ca &% ? %R%Dglngﬁ)%gggg{w%go%n r%l?ervoaflzﬁlées aqgcaglp g\c?gtg’snmvaayﬁgareﬁﬁ%?
whet heg 1@cawah W€ alfirst 18QicIAdebid@ nambeNAISNBHNE s@ft Lie fHDSIRPbndipdat e counter
representing a differénce in the DDS/ PDL update counter "M before and

after a test is "2." It is also checked whether the value of the number of

groups is "0001h" indicating that the nunber of groups is 1, and whether
t he valtue verifiedehahthedaPSddentibispds * %OAGOQBIhlS'Cheﬁ%ﬁdc‘é{Nth@f thpyalue 19 thebiber of

ot mar o7 P BER i iy E GG FeR 0% st 0B stper of t he
(P i mar yersipsomflas it S0b 03¢ b taliie bt mlesmcﬂmmcm eheb hahistif@icatesadai on of
'LSNO and the start LSN for every zone, that is, the start LSNs of the

secondforondingzie wempletdtt olfghe v4lee 86the bitoprsitiond e84 1bdrtbisdedieates thetl based on

the nu of 9.defects reqgist.ered nP Th ectsre stg g Jin the

PO coltimelhis i) Bl Sadkeerangn. vhh e el SehshE hadeof B SuEletens

regi st ggeglr N stdage riRBles Mat tf&?natttﬁ? hds @hifIde A @ddBn M IS Qe cifeld! vehet iR Ul from

the DVA mirror file provider 203 I's checked whether the remalning

r eser ved pasigass {twyhteughds 1t1|thmd;ls<3@z6t1t1mt12)®4'lll)g arqalt heb, DRI it $¢ checkast ehahe al |
00h. the value of a bit position b1 indicating a user certification flag is "1b." Tt is also checked

whether the value of a bit position b0 indicating a disc manufacturer certification flag is "1b."

To verify the corresponding DDS/PDL update counter, it is checked whether a value M
indicating the DDS/PDL update counter value is a previous value, and whether a value k
indicating an increment of the DDS/PDL update counter representing a difference in the
DDS/PDL update counter "M" before and after a test is "2." It is also checked whether the
value of the number of groups is "0001h" indicating that the number of groups is 1, and

whether the value of the number of zones is "0023h," indicating that the number of zones is

35.

Moreover, it is checked whether the first sector number of a primary spare area is "031000h,"
and whether the last sector number of the primary spare area is "0341FFh." It is checked
whether the location of LSNO and the start LSN for every zone, that is, the start LSNs of the

second zone, Zonel, through the 35th zone, Zone34, are determined based on the number of



As shown in FIG 4C, check itens for verifying the PDL structure include a
PDL identifier, a nunber of entries in the PDL, an integrity of PDL
entries and an un-used area. It is checked whether the PDL identifier is
"0001h."™ The number of entries in the PDL is the sum of the nunber of

physi cal defects on the G 1 disc 201 and t he nunber of defects registered
i n t heddpgts segistped iR BP Ly Jiherdsfrets repmtergdripdhe FPLoyidhe plasiqat defeethen tivn

mrror ~fjl vi der 03, For verifi i op of the. integlty of ch PDL
ent 1y, Cal 155208 hEe o Feer fRerf Sl s BF B iy P P B udRET, 7
checkegrotRdesmtRe DV n8Rok Yild YRS ides 288t to "00b" indicating a known

P-l1ist existing on the G2 disc 207, and to "10b" indicating a Gl-list of

defective sectors which occur during user certification. Also, it is
checked whether the defective sector nunbers in PDL are witten in
ascenditngcnclied whoentherempippg teherapd pieas Dyttt posibinsi 3963 @Ok édin the B i st i s
not ch%ck?d becaﬂaﬁs Lf the drive to be tested 209 nornally perforns the
rei ni t RIS YEATOA (Pfh certification, as showmm in FIG 5, a P -list 511 in
an old PDL 510 in the DVA of the G2 disc 207 is maintained while a Gl |ist
513 and a &-list 515 are disposed of, and the C2mdisc 211 with new PDL

530 haxigBovan if3FIG 1 AL, 33k itbhls Yo vehifdaf et BD U etraeiuedinci@mat FISL Gdedtifiesc 207
by certification are registered, is generated. The GL_|list 533 should
cont ai animber efegritdes WrihaPPLdehdetegny fdiRloestrish anthen Gnusediarss. 201 t o
determ ne whether the drive to be tested 209 normally certifies the
defective sectors which have purposely been made on the G 1 disc 201. In

additign, .t ek n AHN USH ' 1o ERh-C . 10 As
Shown e FieG G FRERARE PRI d ¢ P RER Lol n e TRk an

SDL i deith bf the humbanofphysivfldiefetseaUnd €11 digc Bd1adrld tResirber v AbREs @égidtered
secondarg@EBare area (SSA), a total nunber of |ogical sectors, a DDS/ PDL

updat eind drof the wpiaeterence YN A mirtdrdde providedtienm die [Mey igorifle p8Blideran

i ntegrl f the SDL ries,.an.uns d agrea, reserved areas, .etc. It is
checkedd TnBemerTicREmaiing i ] PLs e g8 o HvASo iy ryd prERelFs Seifbndi ng
SDL upglahber SOURIRED. 1188 chddked S/HeNRE kROPINRLAGHyR Nakug "NobneHcatihpg the
SDL update counter value is a previous value, and whether a value k
i ndi caknovgn Brlist exestegenitheof-2 disc 201 aniddleb ciodivaeng a G1-list of defective sectors

which occur during user certification. Also, it is checked whether the defective sector

numbers in PDL are written in ascending order.

When the type of entry in the PDL is checked, a G2-list is not checked because, if the drive
to be tested 209 normally performs the reinitialization with certification, as shown in F1G. 5,
a P_list 511 in an old PDL 510 in the DMA of the C-2 disc 207 is maintained while a G1_list
513 and a G2_list 515 are disposed of, and the C-2@ disc 211 with new PDL 530 having a
G1_list 533, in which defects detected from the C-2 disc 207 by certification are registered,
is generated. The G1_list 533 should contain information on all defective sectors on the C-1
disc 201 to determine whether the drive to be tested 209 normally certifies the defective sectors

which have purposely been made on the C-1 disc 201.

In addition, it is checked whether the un-used area is set to "FFh."
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representing a difference in the SDL update counter "N' before and after a
test is "2." To verify the correspondi ng DDS/ PDL update counter item it
is checked whether a value M indicating the DDS/ PDL update counter val ue
is a previous value, and whether a value k indicating the increnent of the
counter is "2." It is checked whether the spare area full flag indicates
that tAe sbewomibly. dpacheciaitens fqg mdfyifngume SD la piguahinetined nde mshumifi@f
ip,the SDL is set to " ch is.a value u dIC ting

Cher e 18 SHo P laeruBber: Sbb eetimher bt sicofeey 5%4[8§r68fs(§§‘ﬁL adpial P Rsfown,
1 e DUTBP Rl eRDBSPDINIAR SRhch, clieclad uf 18,5l Amdly JMEaipsed

area o can determ ne Accor her the
si ze OSDﬂbanumﬂgﬁ@dﬂaheSDmfmﬂhﬁgGh&ﬂhdbﬁﬁnmﬂh%em%dhﬁﬁsjmbe 213 is equal to
the size of the un-used area of the SDL, which is known based on the
nunber of entries in the SDL, and also it is also checked whet her the

d t "FF h d wheth th t ed
Val tes 1af Clieked wheboelic SPLae tiferomoih " THE S the atBoaing 0B LSptas 20
h
3;(: \S/;' Q&Jrfbfﬂ' ﬁetﬁ? i dszcglgléﬁe% \2967 3 9;111%?9!3&910 ng Mg Sﬁp}ﬂ\?déa:téqcﬁn%r vaﬁje 1¥:/gen the

e teste norma y pertfornms t re|n| lzati on Wt

certifpaaidu Waluey\hmwmbtaedefv@l@é % idéicewigesh fncomenhof Ge S 55da2O éoliter
certification overflow the area assigned to the G-list 533, excess
def ect sepagseniing)p diféarenreiip thpeSP Bopdaigosnter H" @@m andsaftermtest indddr dongl y,

when the. ected def.ect checked
whet ner SahE SOEERR R g ORI b Ol ot S Bkttt PP St Fhe
entry tnsﬂmmag th O DSEP Livpdate kbudibevMeE isfd flevdhd vYRE] {deshahat Des1ud Re drive
(to be tested 209 normal |y generates or updates DMA of the C-2 disc 207

dur i ngindiatingithre increinientiof dw opinthr et fi cati on by conparing the reference
information, which is set as shown in FIGS. 4A through 4D, with information
cont ai ned in the CG2mdisc DVA mirror file 213 The verified result is

ed 209 in

output 8 e f te he. %¥h )
e P 1Sp1eoRed R b s B8y ot A R L R R s T ©
Vi ewl ngnd®whéther ths iumbePbf Ekttiss irf dhe sumeaseslat to' 'moant wRikh iRY vhine bgiglya di spl ay
unit. Therefore, the user can be informed whet her t he drive to be tested
209 nomqimapyg there is none. Moreover, because the total used area of the SDL is known, if the
number of entries in the SDL is checked, the size of the un-used area of the SDL can be
determined. Accordingly, it is checked whether the size of the un-used area of the C-2@ disc
DMA mirror file 213 is equal to the size of the un-used area of the SDL, which is known based
on the number of entries in the SDL, and also it is also checked whether the un-used area is
set to "FFh". Also, it is checked whether the expected values of all reserved areas are "00h."
This is because an old SDL 520 existing in the C-2 disc 207 is disposed of, as shown in FIG.

5, when the drive to be tested 209 normally performs the reinitialization with certification.

When the defects detected from the C-2 disc 207 by certification overflow the area assigned
to the G1_list 533, excess defects are registered in new SDL 540 of the C-2@ disc 211.
Accordingly, when the detected defects overflow the G1_list 533, it needs to be checked
whether the integrity of SDL entries includes defect information of the entry type of the
G1-list.
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.

reads the DVA information froma disc and generates or updates the DVA in
the node of reinitialization with certification. FIG 6 is a flowhart of
a verification nmethod according to the present invention. The CG2 disc 207
is generated by recordi ng the test reference DVA mrror file, which has

condi t] es in FIG 2, on the CG1 sc 201, which has conditions
doscr i BBY VF‘HP 1g, %5 ‘2‘3“ jes WhsHgr 46 diveso e tResd %9 oIl generates 93 UPHHES ¢ 2

disc 2 I
i mi ¢ P RECeS R0l Bk R A Cer o B ebfaging b,
oper at tedere AQ3infdMdAtionf whivhtis o ab Shevemth FIGEN 4Aenroepnitd| alithdetbriaaien di sc

211, and a CG2m disc DMA mirror file 213 is generated based on the DVA

i nf or ne@nt@Acd hide &2 élsgp%mmrmrrfﬂleﬂlﬁl ﬂélezf@gﬁpé resylids gutpuiay the result

i nf or

be oxt il GE ol ® teitfRieq ARG R ad s GoiAMstan e ion’ hS kil 7 By

i rrormhj lbe dzsépﬁayea fé!ﬁlb'fvir%%y fhe QRET. 2k OMisO Ot prEQfit ¥REhfid ARy Rl Per formed
usi ng expecte reference 1 nformation (or expect ed values) in the sane

manner digglapenit oirectfdry, thaesaenanbe érforRddwleserthbddve to B €te@ 20Rhoranally

compl et i t verificatiaon, the result of the verlflcatloni out put in
oper at feaagﬁegg MY pnfaimation Tram e disqandgenpigies of pRdpRmingd A %‘ﬁ e dat i ng
functi QiyiiQf-24iBE Wi & ‘?tlﬁ@&tl@ﬁ tested 209. FIG 7 shows the drive to be
tested 110 having a t source 22 to emt light, a focusing elenent 24
to focus the |ight fromthe |l ight source on a disc D, and a controller 26
which controls the Iight source 22. The verification process described
above EKTek@iSta)ﬂwclia‘ryoftmeeriﬁmadpemedpekatbdmg)lfo thhpresemtinedrition. Zthe A2 As
descri 6’20\/6 t he presen i&)\éentl on perfornms reinjti aI ization with

16%1?

certif K gRerpie re&P 18 HRiteth reisregen OMAdurpgitHey Khieh hagranditipnsi ng
known r I n.which a
oy e EAbEP 7] 2 0R (RO Pk ERh1 ] Ehith 3RS CondsUebMed e RS ot

in a dopevatidnoo(le Nest ﬁdopeTetsdn 602, olien@td disc PAB &doadedanG- tRendeive o BMRAsEdr r or
file, which is obtained after the reinitialization with certification of
the C 20%iegd the einitiplizatign With cesbfictian ihperfaggdonghe Ceddiss@07he drive to be
tested for DVA readi ng and recording functions.

In operation 603, DMA information is read from the reinitialized C-2@ disc 211, anda C-2®
disc DMA mirror file 213 is generated based on the DMA information. The C-2@ disc DMA
mirror file 213 is used as test information. At this time, part of the C-2@ disc DMA mirror
file 213 can be extracted as test information, as described in FIG. 2. The C-2® disc DMA
mirror file 213 is verified in operation 604. The verification is performed using expected
reference information (or expected values) in the same manner as performed by the verifier
215 described in FIG. 2. After completing the verification, the result of the verification is
output in operation 605 so that the user can estimate the DMA generation or updating function

of the drive to be tested 209.

FIG. 7 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.
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Accordi ngly, the DVA generation or updating function of a drive, which can
record and reproduce information on and froma disc, can be conveniently
tested. The present invention uses a test reference DVMA mirror file, which
satisfies the conditions having the highest possibility of errors
occurring, when %erforning the reinitialization, thereby performng the
verifi éstdessiibedabpyss tthepressnt dnenten prgforms relawélzafonawtlap%jgflpetr%q»m € are
pr opos iyt PV Lflcations,. ewr | t abl.e Di Part 1, Physi ca
e B e R R S e
the C DMAsSirrdrTilvhinGihithe PPRLinchabddERint6f ddfedts BY havdlg hiPSlist 209-1sad St
using the test reference DMVA mrror file, thereby reducing the cost by not
requi r iGPglig, mendfiee tobeiested. diestdotremahion passdioder @-2@stiscdPMA srrohéileC- 2

di sc. The  user .can produce .the C-2 disc using t reference drjve 205, the
oA i PHERH B bR Sautin vafipt pile Gricange obie CAl o dgHe it e

br ef er befliPIHRGElIREA S5ty thOriPE RSENestcl (ENDIIA LR, AR CSAMTARGD,
described, it would be appreciated by those skilled in the art that changes
may be Aradeingly t the $MAndeadianentor wpddimgt fude fwar dfi andyiver, ovhi¢theanpecordigpdes and
spirit of the invention, the scope of which is defined in the clains and
thei r ERIPYUACAROETaL @) MABOMAHEC.ican bf spmisaiendy tepteda ThetenbmveRtian yi ng
a_def eqloMRIAAEREDIc 35 G fileNLATABL A (BEPSI AR P IRERIRG uncti on
of a recording and reproduci ng apparatus, which records Entor et on on or
r epr odgessbilityf ¢freiedrs 0curFifg) whél seiforrify Bheiniidizaedn, Oherelyngerfdhlifg the
conpri si ng: perforni;%éreinitiallzation wth certification in a recording
and r epeidertiongnapesh vd dhssatipligsrll ¢ases ofranf dgeitbm Whichrapmpiopasednd "®VYRst di sc

wi th physi.cal. def.ects an ner,at i t.e i.nf or mat.j on f ,t he DVA

"t or habrafiCIRRE R RSy RAR JRREPER} Byl Spet ARl a2 e and conpari ng
reference informati on expected fromthe test reference information and
physi cal defects with the test information to provide a result of

veri fi gabddifiofthé beertr@8t personally produce the C-2 disc, in which the PDL includes the

f

P-list, G1-list and G2-list, using the test reference DMA mirror file, thereby reducing the cost
by not requiring a manufacturer to produce and provide a test disc as the C-2 disc. The user
can produce the C-2 disc using the reference drive 205, the DMA mirror file provider 203,
and the C-1 disc 201.

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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information. 2. The nethod of claim1l1l, wherein the test disc includes
defect information on |ocations satisfying conditions in which an error
readily occurs during the reinitialization with certification. 3. The

met hod of claim 1, wherein the test disc conprises first and | ast sectors
of each zone which are treated as erroneous ones, and a total nunber of
avail abl e sectors in each zone is not a nultiple of 16. 4. The nethod of
claim CLAIMS ein the test reference information in the performng of the
reinitialization with certificationis a mrror file. 5. The method of

cl ai m Whantie¢leiniedtibe test reference information in the performng of the
reinitialization with certification is a DMA mrror file. 14 6. The nethod
of claim 1, jwher o fie{HdB of G8fifyifs £UEREEMhIHLRERL 4 ON(M M ANGrorREHEL! M Ng of
the reinitialization with certitication is a DMVA mrror file configured
such t pateratenpdrurpahiingy fwictibn nfis rafordies ecd scpaoducimpcdppdmtus, whachprecomisy def ect
list (PDL). 7. The method of claim®6, wherein the expected reference

i nf or THEPIERAUOR Qi repeadpess; IREp rmatia fropha dige st IAMe} Hitpimatiogs therraetbray i r r or
file a@(qn%&qn hysical defect information when the reinitialization with
certificationis normally perforned on the test disc in the recording and
repr oduci ngpaiipaiiag veiniti8lizaliog wiet keedfieiftios ik RBrdivh erEidprédiRindRppsiarmr | ses
a P-list including information on defective sectors defined by a disc
manuf abHing st refergney indarmagien gad Adest idist ovitbarphvsisabdelews ernd gansraingttost s

detected during the c (fication, and.a &-1ist. includi.ng. infornmation on
dof oot 1 oA OB e BB SeTEiat i 26° {epifinabiBprith
mrror filgotpddiulefGendel ihictAhii®Nexpdcted TRorelened referGlcaiiffofinatiies i n the
"compari ng conprises checking whether the Gl-list, the G-list and the SDL
i ncl udeftysical téfectDivAtinthe test iffpingatimmnedo gpedaded résubrof tvheficasn ofithd @stmat i on.

information.

2. The method of claim 1, wherein the test disc includes defect information on
locations satisfying conditions in which an error readily occurs during the reinitialization with

certification,
3. The method of claim 1, wherein the test disc comprises first and last sectors
of each zone which are treated as erroneous ones, and a total number of available sectors in

each zone is not a multiple of 16.

4, The method of claim 1, wherein the test reference information in the

performing of the reinitialization with certification is a mirror file.

5. The method of claim 1, wherein the test reference information in the

performing of the reinitialization with certification is a DMA mirror file.
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10. The method of claim8, wherein the conparing conprises checki ng whether
the P-list is maintained, whether intentional defective sectors existing
on the test disc are included in the Gl-list, and whether no SDL entries
exist. 11. The nethod of claim6, wherein the test information generat ed in
the performng of the reinitialization with certification is mrror
file. 12. Tﬁe rret e dncdhodplaglaiym 4, whgreingihg tftShéﬂf%r@ﬁfﬁalrnfcrfgla&lem il‘éfes

verifyj &qoﬁm el'}léﬁl %ﬁ%& %E&?lfltc?l%n 1](50r A ;[nllr?gf fll\é%[)l Elguregguchqh%tar y

def|n| 1 on s tes on;  Verl

def ect alplighli Rﬁmn@tdﬂ&t@fsear@ﬁndlm(ﬂxﬂat prici{rQrdeRdct pg;(pe1Y. verifying a
secondary defect list (SDL) structure of the test information. 15 13. The

nmet hod of claim 12, wherein the verifying of the DVA structure conprises
checking a or ian, / PDL, and S date_c unters. and the
contents of %e 6%1%%1%%4‘%@ eigrihg exp DI&?S”’ SREF dMQImeien ’é‘htg‘&ki ng of

the %%ﬂ{g ﬁ%@l%atsb@ﬂnWﬁétﬁﬁ%f‘%ﬂ@%ﬂ%l‘f‘ﬁﬁ%ﬁ@Enc?fl{eﬁfh%l%%l'(ﬁetfedt any one

f our Is the DVA witten in four positions’on t test disc,
tWO of infodmiativnavienl tbe adipitializatian matideeirtificatioa iaincknially peffowhéd bn aectest@isat ed in
a lead-out area on the test disc; the checking of the DDS/ PDL update
count efst 86?&?(?%’5§“€H@HRF’%“W3H@PS -val ues of the DDS/ PDL update counters
in four DDSs and in four SDLs are "previous val ues," whether increnents of
t he DDS/ PDL update counters representing a difference in the DDS/ PDL

updat e coungers et edeeh@nst adifnes, wheeipahé @DT Angtiset BP-ig ihdlhding! i zati on
wth certification are "2," and whet her the val ues of the DDS/ PDL updat e

 count eF@OF@F@OPH?@ @é@?éwet’s%méfdéﬁk@dﬁ@y @fdlﬂchéamtlupﬁe@t eldisumckdéngconpri ses

check| n whet her es of th nte rs i our, SDLs are
" previ o0y VAPl e &?vaﬁé? ﬁ%‘f’torsﬁfé?egwghuémggﬁet ﬁeé Eﬂflonu 'E'fg'i’ g&c]&jrﬁ“ﬁ?‘g ng

repr esﬁllféﬂnﬂﬁloﬂ oﬂ'df:fe@ﬁ@@f@%tdr@mbh& 126k aUBERIRr CRYE: BESSDES A @e M ARRL RS, T he

file without certification.

9. The method of claim 8, wherein the comparing comprises checking whether the
G1-list, the G2-list and the SDL included in the DMA mirror file are deleted from the test

information.

10.  The method of claim 8, wherein the comparing comprises checking whether the
P-list is maintained, whether intentional defective sectors existing on the test disc are included

in the G1-list, and whether no SDL entries exist.

11. The method of claim 6, wherein the test information generated in the

performing of the reinitialization with certification is a mirror file.

12. The method of claim 11, wherein the comparing comprises:
verifying a structure of DMA of the test information,;

verifying a disc definition structure (DDS) of the test information;
verifying a primary defect list (PDL) structure of the test information; and

verifying a secondary defect list (SDL) structure of the test information.
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performng of the reinitialization with certification are "2," and whet her
the values of the SDL update counters are the sanme; and the checking of
the contents of the DVA conprises checking whether the contents of the
four DMAs are the sane. 15. The nmethod of claim 12, wherein the verifying
of the DDS conprise checking a DDS identifier, a disc certification flag,
a DDS/ PDL update counter, a nunber of groups, a nunber of zones, a

| ocati on of pr i-ar I rea, | ocat i on. of f |.ogi cal sector
18, '[qlglr%eél X %1280 93: whereGifie }/%rrlfylengc(ﬁ the IBE/IA ité&:i € CRNSeS: hod

nunber and a start sect or nunmer Zone.

of cl atRacking MDRIREROr EdiRitedne DD DAS ardd 8D DSt éleditnkdrk 8hd HRR¥BhRicRBDE BRzecki ng
whet her the DDS identifier is a predeterm ned value; the checking of the

di sc c®MAfication flag conprises checking whether a value of a bit
indicating in-progress in the disc certification flag is "Ob" and whether a
value of a bit indicating disc manufacturer certification and a value of a

bit indicathpg Ut &&hdd & Gakd P9 Bein: 10" the checking of the DDS/ PDL
updat e counter conprises checking whether the DDS/ PDL update counter val ue

is a "previ diescheaking'bf arrddMrether caditiciceodnprives ofiecking whdds/rRbtorsi peiat i@
counter representing a difference in the DDS/ PDL update counter before and
af t er fmeowerkOuRDNASf Which i tied? Midaristar i Pusipepitioes o1 fhedestidéss, 1wo oD : t he
checki pg. of e n..of . groups rj C ' et her the nunber of
ar oups it MU TR Sle Bhind AR SRR URET 16 B R e 00 DTS
conpri gRs; checki ng whether the nunber of zones is a predetern ned nunber;
the checking of the |ocation of the primry space area conprises checking
whet her t hethefdhegking afithedaPSFd opdate adyanters bmptisesphieeking whptheevanesaofar e

predet &%%Bg&ﬁfﬁé@aﬁe golillr;rlPeerg i four BB%%%E& Yneilo}ﬁL SDLs are "previous values," whether

increments of the DDS/PDL update counters representing a difference in the DDS/PDL
update counters before and after the performing of the reinitialization with certification are
"2," and whether the values of the DDS/PDL update counters are the same;

the checking of the SDL update counters comprises checking whether values of the
SDL update counters in the four SDLs are "previous values," whether increments of the SDL
update counters representing a difference in the SDL update counters before and after the
performing of the reinitialization with certification are "2," and whether the values of the SDL
update counters are the same; and

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

the four DMAS are the same.

15.  The method of claim 12, wherein the verifying of the DDS comprise 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, a location of a first logical sector

number and a start logical sector number for each zone.
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the checking of the first |ogical sector nunber conprises checking whether
the location of the first logical sector nunber is determ ned based on a
nunber of defects registered in the PDL; and the checking of the start

| ogi cal sector nunber conprises checking whether the start |ogical sector
nunber for each zone is (ﬁet erm ned based on the nunber of defects

regi stered 1Pn tHdeprsthod of claimy IyeVhEeinet clai m 12, wherein the veri fyl ng

o L1 PR SCUBHPRE (S PPDSS T ld BRAERALLE! FlepBs Bt i

of cl abmrddéterMigideiamie;t he checking of the PDL identifier conprises checking
whet her the PDL identifier is a predeterm ned value; the checking of the
nunber of e#her¢heskingrpitieshss eshiglideiting ﬂmg@pmerlsqsr@edun@mmr&r aenlueiogs bitn t he

PDL is.th {_def ect | the PDL: and th
checlklsﬁﬁl %P%glr’lr'gp?(?ﬁr%sjrlpn% ‘5)’158??{5 ﬁ%ﬁ)ﬂiﬂé&e §E’e5ﬁ£\”}’€t€§r %H@E%Pﬁg%\%et ﬁer t he

i nt egr ir{chaﬂf'lgtdlfk% dl R e} EStiBLIRN 58S AR df St infaléapﬁ% ik é:gnlf}cgﬁotﬁrﬁr%t di sc

and defects detected during user certi
nethod"uf'cla|n112 wherein the verifying of the SDL structure conprises

checki ng an SDL i dentifier, an SDL update counter, a start sector nunber of
a secondary }Lepféﬁeékm&f)ég‘e(@@ﬁﬁpma“P@‘%tﬁFO‘Ffﬁ?ﬂa‘é)r’“Fﬁfse$ phfickuig whkethesrtBe a DDS/ PDL

Pt CDRIPDE! yp A RRNR R il i brevidi@ Gy BMTRRENS] o FICEd iy bR gl e SOL an

integrity o tries un-use ea an reserved areas. 20. The

met hodDOSS/BD@) wpdh&, comirt e&:p’tesetnhﬁ g kieEdn@ i@fthd DOSHPD LI rIBtel doufter 6OBRY | Ses
checki ng whether the SDL identi f| er is a predeterm ned value; the checking

of theamﬂth%lpérf@@@mg@f tf@dﬁﬁh‘i@@@“@hé@k|CﬁglfW|ﬂt9@m£Sr"2t"he SDL update
|ou and whet her .an incr

3832{ gr C\Cl)ﬁ:’l 8 heckmg BE fhe' niifiibeY 3 groups comprises checking w ethem?m number OF SDL

groups is a predetermined number;

the checking of the number of zones comprises checking whether the number of zones
is a predetermined number;

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

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

the checking of 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.

17. The method of claim 12, wherein the verifying of the PDL structure comprises

checking a PDL identifier, a number of entries in the PDL and an integrity of the PDL entries.
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representing a difference in the SDL update counter before and after the
performng of the reinitialization with certificationis "2"; the checking
of the DDS/ PDL update counter conprises checking whether the DDS/ PDL
update counter value is a "previous value" and whether an increnment of the
DDS/ PDL update counter representing a difference in the DDS/ PDL update
counter bef dfe aridedreted pheaiglf.ofhs§'e: of the reinitialization with

certificati LS LR e ' S : r .of t.he. SSA
and the tot ot ek ogtMPRERAg A YrblitesIhaing SRR MU A8 e
start gegéddtertiindieval@d; 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;

t he checki ngheofheckiag op dlrcenwmlecs of ghirief lcamprisdsechackiing whetheefheriugsber nf t he SDL
and the inteqgri of .the SDL entries ri ses checki het her the spare
area f oM P e#n%*“d%lfhéssa?]ﬁé‘?a“fglbfﬁg é‘%ﬁn\_gf §eg_ﬁﬁ’frepd? h}en]%ﬂ}é??ﬂér_the nunber
of entries i ifiekinblor ki HleriPof MEPDI BREALIABrIAThecih GRLMELTCX! S,
and whether no information on the SDL entries eXists; and the checking of

t he uninegdityarfele BRI dniéesr @agriseda Rrlesasn thermhiss es tiehtest idistand sGiaisodf t he
un-used area of the SDL and whether the un-used area is a predeterm ned
val ue, defisars dgicstededuring diseresatiljetionr eas are predetermined val ues. 21. The
met hod of claim 19, wherein the step (b4) conprises the sub-steps of: the
checking of the SDL identifier conprises checking the SDL identifier is a

predet er m nad. vallhe mdthel eitvdail 129 whkrdih theSlkifyIpg 8t e SMUNSIQUCtER TPMIpSIOSs
checki ng whether the SDL update counter value 1s a "previous value" and
whet hefhegkingarSdMe ienifier, pe SBblupdpid spente @rstast sectoe prasemfiasgcandaiyfsbereence

inthe. S t f d_af f or ni f th
o i ¢ PP SRTan O ZHLET oL PRBRE TSI & DI/ POR AR MHE A el b bo.
updat e f1g®UNh@nb&OsTRINk SRSin GRESH LN En WG lof tieSD Pléa( il a ppAlak&l seyrher val ue

is a "previous value" and whet her an i1ncrenent of the DDS/ PDL counter
r epr esesstived ageadi f f erence in the DDS/ PDL update counter before and after

20. The method of claim 19, wherein:

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

the checking of the SDL update counter comprises checking whether the SDL update
counter value is a "previous value" and whether an increment of the SDL update counter
representing a difference in the SDL update counter before and after the performing of the
reinitialization with certification is "2";

the checking of the DDS/PDL update counter comprises checking whether the
DDS/PDL update counter value is a "previous value" 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 reinitialization with certification is "2";

the checking of the start sector number 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 a size of the SSA which is designated by a user;

the checking of the spare area full flag, the number of entries in the SDL and the

integrity of the SDL entries comprises checking whether the spare area full flag indicates that
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the performng of the reinitialization with certification is "2"; the
checking of the start sector nunber of the SSA and the total nunber of
| ogi cal sectors conprises checking whether the start sector nunber of the
SSA and the total nunber of |ogical sectors are properly set according to

a size of e SS ich is designated by a user: the checkjng of the spare
area f (9 S#&éﬁ{’OtﬁHﬁ{]wﬁﬁ‘Béfﬂ%f“” F PRENIRS § e%B_L 19178t ©ond0hy igdieptingyhast ¢ he
SDL enty,i.es.: [ j : e re:ar ) flag indicates
Chat TR Ly B R b S P SR bl T ered 11 th
SDL when defiectirckiaped tiedun-dsadi aien dtuethe eederfddCatdsdnPyieed LHROkiAR addifRdof
assigned to the Gl-1ist of the PDL; and the checking of the un-used area
and t héhe wsasedageanplethis SEInprd whethehibe kinriged arsiaea pfedeteiimingd-viabisd and ea of

t he SDL d ether the un-used area js . a predeterm ned value, and whether
the reodPlyMTEI8kd B BT SRR RER A I sl °55. “he et hod of ol ai m 1,

further conprising recording the test reference information on the test
di sc having the physical defects regardless of the physical defects to
gener at e t h@lt estThdimathodiof daim Thewhatinote step €bAi avnipriseshibe sub-stepe of:

enerating of the test in tiaon conprises direct]y reading the test
ignf or mat i gn the Jigrking OEM& %[ﬁf‘tqﬁeé’t‘g‘ééFongg?Src paking §‘Fi idejitigyis a

certificablePRined4aukhe nethod of claim11, further conprising displaying the
verifigd result as a’ result of testing the DVA generation or updating

function of thehehecldagodilrgSbdpdaposiued cugnprasep alictklig. wikbherAle Sppaipfates f or
testing a defect managenent area (DMA) information generation or updating
funct i 6ormer Rliceld gr drayosnrlve prdavkethey aagpeemenisohihe SR Ly erdsiedepunter

i nf ' - \nf ' f dj ith i nf tion,
I ntor ”%adrgs%nfmg g%’}rf%e??'gﬁ%ﬂgqgegspgf”g{d%%téog et b, i ngfeir\lft]\%e Pt c%rrrlln:#]?)f{ rr?i Io(rjln

t he apparatus ce drive gener

from arddMfabfati@ntvaigt ctifcativintib "b'est  reference i nformation and physi cal
defects after the recordi ng and reproduci ng appar at us
the checking of the DDS/PDL update counter comprises checking whether the

DDS/PDL update counter value is a "previous value" and whether an increment of the
DDS/PDL counter representing a difference in the DDS/PDL update counter before and after
the performing of the reinitialization with certification is "2";

the checking of the start sector number 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 a size of the SSA which is designated by a user;

the checking of the spare area full flag, the number of entries in the SDL and the
integrity of the SDL entries comprises checking whether the spare area full flag indicates that
the SSA is not full and whether G1-list items are registered in the SDL when defects detected
during the certification overflow an area assigned to the G1-list of the PDL; and

the checking of the un-used area and the reserved areas comprises checking a size of
the un-used area of the SDL and whether the un-used area is a predetermined value, and

whether the reserved areas are predetermined values.

22.  The method of claim 1, further comprising recording the test reference
information on the test disc having the physical defects regardless of the physical defects to

generate the test disc.
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perforns reinitialization with certification on the test disc; and a
verifier conparing reference information, which is expected fromthe test
reference information and physical defects, with the test information and
verifying the test information. 26. The apparatus of claim 25, wherein the
test reference information is a DMVA mrror file. 27. The apparatus of
claim 25, wherein the reference drive records the test reference

i nformation-,gn a -@j ' [ - : t he

physi cal  defoct o HegReBALbEda'F, RAKH Bl R 5T of SO NRloR "0, i m 25
wher ei Roinpeisdseditectly $eadigkitsR snfdahatdn firéth GRTBM Qdn the 1ds0Gidt ramsiaBald sfyi ng
conditions in which an error readily occurs when the recordi ng and

r epr od Mg riafigadoat us perforns the reinitialization. 20 29. The apparatus
of claim 28, wherein the test disc conprises first and |ast sectors of
each zone which are treated as erroneous ones, and total nunber of

avai | abl e segt or grhMm@Bcdof A8ME1! Aurfhef c@mﬂﬂi‘éiﬁ%ﬁls?laﬁfng]tﬁc vaied f2GuRRPAr at us
of claim25, wherein the test reference inforimation 's a DVA° mrror file

i n whi c¢sub obltentiagithey DMA Igenetstiaf odefdacng fiarotion o€ thede dordingaandriepridycidgf ect
list (PDL). 31. The apparatus of claim 30, wherein the PDL conprises a
P-1i st 2PREPYSi ng i nfornati on on defective sectors defined by a disc

manuf acturer, a Gl-list including information on defective sectors
detected during the certification, and a &-list including information on
def ective se@ét or Ammappachtiy PMatiag aRR! phadgfearht hied (DO nfdrtatibe DVA
mrror file without certification. 32. The apparatus of claim 31, wherein
the veBfHardioncofedisting &inetipn pha resprding and repsoduging spparaiwawhish répidd nel uded

(in t he. reference information are di spose in the tes i nf ormati on.
5. ' et G STEBr b AR AN ions ARESEH BMa huhiuloRothe trr e

physica&mpﬂgﬁ%pts existing on the test disc and intentional defects are

included in the G-list in the DVA
a reference drive generating test information from a DMA of a test disc with test

reference information and physical defects after the recording and reproducing apparatus
performs reinitialization with certification on the test disc; and
a verifier comparing reference information, which is expected from the test reference

information and physical defects, with the test information and verifying the test information.

26.  The apparatus of claim 25, wherein the test reference information is a DMA

mirror file.

27.  The apparatus of claim 25, wherein the reference drive records the test
reference information on a disc having the physical defects regardless of the physical defects

to generate the test disc.
28.  The apparatus of claim 25, wherein the test disc comprises defect information

on locations satisfying conditions in which an error readily occurs when the recording and

reproducing apparatus performs the reinitialization.
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on the test disc which has undergone reinitialization. 34. The apparatus of
claim30, wherein the test information generated by the reference drive is
a mrror file. 35. The apparatus of claim 34, wherein the verifier verifies
a DVA structure, a disc definition structure (DDS), a primary defect |i st
(PDL) structure and a secondary defect list (SDL) structure in the test

i nf or mati on2936. Theappaspap af elaimn?8.cvhareinab: tesitbscedomprises fiest piid kapt seepisf i es

t he structure. by checking an error cqndition of .the DDS/ PDI. and
5o upirish Btk B APEE IR Bl G i TR Bbs? of 1o B SR B i m
36, wheseiil nbhgnmﬁmoerléphecks whet her errors exist in any one of four
DVAs, which is the witten in four positions on the test disc, two of
which are located in a lead-in area and two of which are located in a

| ead- out argg on_t he test ﬁisc, whet her the val ues of DDS/ PDL update
counters i n>Pour TBBABPHAYS of cleyn 2o shihgreat the tesh reforegge infarmaionis gMper

i ncrengp . : ; r; i B in the
S G e R e )
reinitialization with certification "2," whether the values of the DDS/ PDL
update counters are the same, whether values of the SDL update counters in
the four SDBY ar dhe gpearpiyeof ¢lainnds; wheigiethe iDL gemprisastasP-dist ingled®RL updat e

ot BT P SRR P 0 SR BRRL o SR BB o o,

(0]
after e performng o rei izatl

whet heinféigatioal dhedefadtive RectSBldetieatat & rh@U EdrifigdtRnt BRd 8 W®istandudhgt her
contents of the four DMAs are the sanme. 38. The apparatus of claim 35,

wher ei mfeimeatipaoinfdeactivesacfaremor¢kirDDS segorchacdafeny list( SDDS in the MMM reirjora di sc
(certifij. atign flag, a DDS/ PDL update counter, a nunber of groups, a nunber
of zon E, ﬁ‘Wﬁ&ﬁF&gﬁ“%W a primary spare area, a location of a first |ogica
sector nunber and a start |ogical sector nunber for each zone. 39. The
apparatus of claim 38, wherein the verifier checks whether the DDS

32. The apparatus of claim 31, wherein the verifier checks whether the G1-list, the

G2-list and the SDL included in the test reference information are disposed of in the test

information.

33.  The apparatus of claim 31, wherein the verifier checks whether the physical
defects existing on the test disc and intentional defects are included in the G2-list in the DMA

on the test disc which has undergone reinitialization.

34.  The apparatus of claim 30, wherein the test information generated by the

reference drive is a mirror file.

35.  The apparatus of claim 34, wherein the verifier verifies a DMA structure, a
disc definition structure (DDS), a primary defect list (PDL) structure and a secondary defect

list (SDL) structure in the test information.

36.  The apparatus of claim 35, wherein the verifier verifies the DMA structure by
checking an error condition of the DMA, DDS/PDL and SDL update counters and contents
of the DMA.
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identifier is a predeterm ned val ue, whether a value of a bit indicating
in-progress in the disc certification flag is "Oh," whether a value of a
bit indicating disc nmanufacturer certification and a value of a bit

i ndi cating user certification are "Ib," whether the DDS/ PDL update counter
value is a "previous value" and whether increnent of the DDS/ PDL update
counter is "2," checks the nunber of groups, the nunber of zones and first
and | ast segtyor f [ re .ar ecks mhet er t he
"ocat fon of the fEappiiayRrpRas, ML ERR e e e RO naReE Rt Sh T

nunber afy ofebefius DMk sivarcds the DR Ridliteang fdmg?ob@nbni b 1Rl @&t did OB 6 BE
sector nunber for each zone is determ ned based on the nunber of defects

regi st &thech arp ledated ippllcadn atea anthievcapfpahigh are lofated & aledd-outvien @nrihd fest

verifier ve ure, by checki i t|f|er a nunber
of " ent fss Spibp e ael o DS PR ite s free o Dot opy Sifhart b
appar at - i ture by
cﬁgckl ngl%tV ﬁjgs g%)%h%‘ndgﬂ}elt l}@?gﬂri&glﬂaﬁtgﬁfe??sw\f/)\ggt r{eta;logﬁ%lrmﬂg %Seglrrtllt;l :aes in the

PDL |sdﬁﬁamsanntmaED@HHDhb¢ﬂamkmdmﬁsdﬁ$ome@dsﬂereﬂ;mﬂbhhngﬁhh@nd whet her

the integri of PDL entries conprises a P-list in the DVA on the test
di sc aﬁ‘?:]g aﬁtnorlé*flﬂb?ef&&’é atieps24 é’t"ifélﬁeé(ﬂhf’d‘tﬁrl'i’eﬁ@fd?é?DSf?é?lPPPG’%%WWFS2112 The

appar Al file Gheh Fac KA1 YASY SEIILE T ML 1L NS FRA SR LUhe bY

checki ng an SbL identiFier. coutit er star Pt o™ iitmber ~ of

a secontathyr &Redrentao e (SEA)de& I:&In@drs %ﬁ?%htlﬁ’é ldergiredde if €kd DS, updateDS/ PDL
update counter, a spare area full flag, a nunber of entries in the SDL, an
|ntengQW“@$t$ﬁée algertthe gerforming of theaginitialigadeniwith@sificadomerma’?,” 43. The

'appar a cl ai m the verifi r check t

ent | PHEWE & YT e T, Doy e R e oRE A e & o BB e
count epMAS U the s@me. Previ ous val ue," whether an increnent of the SDL
update counter representing a difference in the SDL update counter before
and after the perform ng of the reinitialization with certification IS

"2," revigus val ue, '
2," whet heSSt heT ?{)p%[r)litug%g claim %g)u Lgrremvt IeL\I/(:"enlflgr \?erl seEhe %DS by checkmg

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

number and a start logical sector number for each zone.

39. The apparatus of claim 38, wherein the verifier checks whether the DDS
identifier is a predetermined value, whether a value of a bit indicating in-progress in the disc
certification flag is "Ob," whether a value of a bit indicating disc manufacturer certification
and a value of a bit indicating user certification are "1b," whether the DDS/PDL update
counter value is a "previous value" and whether increment of the DDS/PDL update counter
is "2," checks the number of groups, the number of zones and first and last sector numbers
of the primary spare area, and checks 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.
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whet her the increnent of the DDS/ PDL update counter representing a
difference in the DDS/ PDL update counter before and after the performng
of the reinitialization with certification is "2," whether the start
sector nunber of the SSA and the total nunber of |ogical sectors are
properly set according to a size of a SSA which is designated by a user,
whet her  t hédUsparldezapparafusidf cldimgdSi, mdieesan s vemdier vhrfieeiho Ry ytr@pmeé)yar ea
is not full the nu of entrje n the . SDL.is set

|l ca NP B kAR dUNERG of SR ok BB e GF imieran ot I R cabes
entries exists, a size of the un-used area of the SDL and whet her the
un-used area is a predeterm ned value, and whether the reserved areas are

pr edet er mi ndd. valTihesaippdratus T elappiy;, atheseiothecleaifier 42sifisdde PD1 sthectvierbyf i er
verifies the SDL structure by checking the SDL identifier and checking

whet hef %qk@gsbtp@dd@?@tlféwﬁééheq}(é|“d@the§ the nusrhey pheririepm the PIM. is thghemter t he
I ncr engot nﬂ[-nb%pgf ?gkctyp%d&gr]pﬁqy ﬂ‘ieeﬁDﬂ%H %\ﬁ"n%me'r te i@ a d| Jy &f Fﬂﬁlen?rrllest he SOL

updat e ‘coun ore a he per orm ng of'" reinrtialization with

certific6mptiqs d B-lisPin'the WMANGT tht &t BatakPa GpHate &%&t&ﬁec\/@ﬂ MAirgSusdr
"previous value,"” whether an increnent of the DDS/ PDL update counter

r epr eséegrtifigatien.di f f erence in the DDS/ PDL update counter before and after
the performng of the reinitialization with certification is "2," whether
the start sector nunber of the SSA and the total nunber of |ogical sectors

are proper|ypset Th@%ﬁﬁirq{u@%frcfélﬁlh}% %Jh%ﬁeupthetdaﬁf@ﬁeemsqhe sp1dgs|anat gd by a

user, whether the spare area fl i ndicates that the SSA 1s no

whet heche@k*dg atSD1t elestifiere an Sﬁtﬂsip(daleatouMet hesta‘ﬁﬂschemmdenfccfcatsscorﬂety&phmd
(during the gertlflcatl%n overflow an area aSS|gned to the Gl-list of the
PDL, 2euRA8SAba okl RyADGS BhlotcabscstoTs He DB P B ko' PAHERER LT HeSTa. isa lhr ea i s

a pr ed‘ﬂ%g {\lﬁgervd”‘}* e‘ﬁ%nesaiﬂ(!h 353 Qﬁﬁrgéé}%%‘ﬁﬁer Y8 ANGRS 1AL REEHEE GhaN ned

val ues e appar at us of éu m ereln the reference drive directly
reads téservteésltreasi nf or mat i on from the DVA on the test disc reinitialized
with certification. 46. The apparatus of claim 25, further conprising a
di splay displaying the verified result as a result of testing the DVA

generation gg UPGRLi B, hHHOGE A AL, WhEri SR LAY, Aldks WRRMRAHG! dI9L

appar at us.
identifier is a predetermined value and checks whether the SDL update counter value is a

"previous value," whether an increment of the SDL update counter representing a difference
in the SDL update counter before and after the performing of the reinitialization with
certification is "2," whether the DDS/PDL update counter value is a "previous value,"
whether the increment of the DDS/PDL update counter representing a difference in the
DDS/PDL update counter before and after the performing of the reinitialization with
certification is "2," whether the start sector number of the SSA and the total number of logical
sectors are properly set according to a size of a 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 "00h" indicating that no entries exist, whether no information
on the SDL entries exists, a size of the un-used area of the SDL and whether the un-used area

18 a predetermined value, and whether the reserved areas are predetermined values.

44.  The apparatus of claim 42, wherein the verifier verifies the SDL structure by

checking the SDL identifier and checking whether the SDL update counter value is a "previous
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47. A nethod of verifying whether defect nanagenent area (DVA) information
is properly generated or updated in a recordi ng and reproduci ng appar at us
whi ch records or reproduces information on or froman optical disc with
the DMA information, the method conprising: setting a test reference
according to a reinitialization with certification node test node;

gener avilng, "tvelathdribomgemeghof the AP degson pe brepeast g aifferencs ingdn 8P4t ed or
updat ed t he recordi and reproduci apparatus, according.to. the

e i ¢ PRI T “BR AR g BFTaInE oL herB B e e REE ST RG RO gd t or
veri fyiwigikhenc BB/ PIDL ApaRE 'cé@liéhtb'lsbﬂge kshe gresibud Si8L AR el ah Mfrement of

reinitialization test nbde. The nethod of claim47, wherein the test

i nf or metel DPSYBD R uphiiite wonnter rdp'résentingZaldicfﬁ::en'Ebén ret DD8/RIDL epdatencdintemher ei n
the test information is directly read froma,  DMA ar on a disc used for a

test. BeforerpRd afarHBe PeoraMEg Qf Hig reifpiaalgation wih g@ﬁiafi%ateigw '@ " thethepde
e . . ! e . f oot
" o ot Betof RTbELGEE SSAT ANl R UES of NG L0 ot BDADEE) POt 179

The neudddiaf teihisire 2 thef SIA WaIchGOMRdrRicADy OlkAiwHeEr ghef dphftart LAl flligsC by
form ng known physical defects on a blank disc; and obtaining a second
test diicapp thatdoy dbMds mt dulf,iwdethes érit-lesi titeme krearepisi&ré dhinttheSPLvghentdeacts di sc,

and regording a mrror .file indigcating that t u nt ar are area is
ot £ uperted fiind e @pufidal B g EHTERL ik BRedeldo EBAGRT BL iR 2

gener abf i Jnb@seli@¥da dMhOSMAL ddiNwhdRer (ROGnMBENDAa @ 2 pledbRYmihed WRAREEhMY t he
executing of the test conprises performng the reinitialization with

certi f wmhathenthe rehmedd agasvretphedetarirenddvialuasf or mati on of the second test

(di sc conplies with a predeterm ned DVA structure, checking whether a P-1i st
is maintained, checking a list of defects which are the sane as the known

defects of phe f 'l{hétag?e;r?ﬁ% Oggl?glr)]&@?@hggg‘l;gfér}gfetrme RE tdiljthg} fabs #RGEQT

nunber of each zone est
information from the DMA on the test disc reinitialized with certification.

46.  The apparatus of claim 25, further comprising a display displaying the verified
result as a result of testing the DMA generation or updating function of the recording and

reproducing apparatus.

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

setting a test reference according to a reinitialization with certification mode test mode;

generating test information from the DMA information, which is generated or updated
by the recording and reproducing apparatus, according to the reinitialization with certification
test mode; and

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

reinitialization test mode.

48. The method of claim 47, wherein the test information is a DMA mirror file.
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53. A nethod of verifying whether defect nmanagenent area (DVA) information
is properly generated or updated in a recordi ng and reproduci ng appar at us
whi ch records or reproduces information on or froman optical disc with
the DVA information, the method conprising: generating test information
fromthe DVA information, which is generated or updated by the recording
and reprodudfng gﬂ?pan%b%Of deigof §i wereio the tesi mifermaition ag fioectiyi rehd from a
certif t est and verifying the test information using a test
refer e?g\gﬁ\fadf;a %F‘ldfsgﬁur?& f?{ea‘ﬁ&m i nformation. 54. The nethod of claim 53,
wherein the test information is a DMA mirror file. 25 55. An apparatus for
testing a recording and reproduci ng apparatus which records or reproduces
i nformation56n offht monhal ofedaindéh| eheaeid the peredattighifehopsi mddrnditiog Wi t h
defect nmanagenent. area (DMA) information to check whether the DVA

i nf or nﬁ‘?’i“B’HSﬁiS§e‘b¥6‘;5‘érﬂr§rflxe‘éﬁ%ﬂ‘%!t‘%6f »PMpaat selectinge BYphirgs fikoippibitng: a

nodi fi ﬁﬁ[ﬁ%kbl\éﬁleﬂﬁ'f%ﬂﬁ?ﬂ%gmtlé ng f,fst information fromthe generated or
I nfor

updat e ron of atest disc, which is obtained after the
recordi ng and reproduci ng appar at us perforrrs reinitialization with
certification on the test disc with a DMA mrror file corresponding to the
re initiali24ti ofhpimeshadeok dlaimc2,iforiheragmpaising:i f i er corrparl ng the test

i nformation ter d test infor orres ng to the
reinitiali zgﬁa%‘l%? ﬁﬁ ESF%é f’BWgtk&OWQ:H?‘P' o4 qeligys %Eﬁl“api« ds: '141

appar at us Obpfalrdhdn SRondN8I &sOb} ol BRE ;)r@fleEcﬁT@éﬂtéms bSa PMEVEY, merﬁrg{tegt' le.
57. The apparatus of claimb55, wherein the nodified drive unit reads the
t est dmtmﬁa‘ecmdu@rmrmrm&mmeﬂungmhmm fupplenetingcy gpude preavs adesfull hlmt}teGSt
(information to the verifier. 58. The apparatus of claim57, wherein the
test dPEY §sEdigcsurdiiang %tse%“gée%ﬁlwp(gﬁ“e%‘r”ég ey intBHPRifNs of a DMVA are
recorded in a first test disc on which known physical defects are forned
on a blank disc, and on which a mrror file that the supplenentary spare
area is 52.  The method of claim 51, wherein the executing of the test comprises

performing the reinitialization with certification, checking whether the DMA information of
the second test disc complies with a predetermined DMA structure, checking whether a P-list
is maintained, checking a list of defects which are the same as the known defects of the first

test disc, and checking the start logical sector number of each zone of the second test disc.

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

generating test information from the DMA information, which is generated or updated
by the recording and reproducing apparatus, according to a reinitialization with certification
test mode; and

verifying the test information using a test reference for verifying the DMA

information.

54. The method of claim 53, wherein the test information is a DMA mirror file.
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not full is recorded. 59. The apparatus of claim58, wherein the verifier
checks whether the DMA information of the second test disc conplies with a
predet erm ned DVA structure and whether a P-list is naintained, and checks
a list of defects which are the sane as the known defects and the start

| ogi cal sectg nunber of each zone of the second, test disc. 60 A nethod of
verifying we { herATL RS Oﬁgesaﬁearr%fﬁrr H8&NA GeRIpdEnE Pparadusehich secords

Dr 0ceSseS AEHAEL iSBAAGRIEN 0AER £ RUN1bR AL TBALARIAL ABRE e TR BLLNO:

peformn rernitia atron wt IC&'[IO I SC contal ni ng

pr edet efaihganemataqDMA) aifoBhitn tushag whehsepe @Mal inghraadon &Csrogmg
apparatus to generate test information; and 26 conparing the test
|nfornﬁ?%ﬁhwdﬁwNPﬁ@?@ﬂéﬁéEﬁﬁ@S@C@mpﬁﬁﬁ&t|on to determine a verification of

the recordin roduci n . B61. The nethod of c

further compinalie! SREETHEERRGTRBIT b3 o Elt s herutloar e

posi ti ¥Srrhatich &t ARkt dlis thlélplsﬂfb@ﬂh'édeafte@ the fe%r&l@gsancme%Mguem hflisa

second test disc by recording pre-fixed contents of in-t first test
di sc, anﬂomrcmdtmigzaaommt’rmern‘iﬁl¢aeon dittatesnd)se with aaDMApplienefiteary spare

area is not f inthe first test disc; having the recording and
reprodG%VﬁﬁmﬁgﬂéF%PﬁémﬂéPﬂﬁ?H??H%iﬁEﬂHFPha i3t ion with certification on

the second tegtig} st s HEDELR ) o A SR Afh bR3L AhEq Wl [hed g DA

i nformation; rea only t mat i on ron1t e second test

di sc mmbheqhﬁdﬁ@%otmﬂkaﬁﬁﬂhmnﬂnu&%ngn&kmabenﬁnﬁﬁydnbyeemﬂp generate a test
DVA mrror file as the test infornmation; wherein the reference test
|nfornat|on is a reference DIVA nirror fi 62. The nethod of claim61l,

| e.
'wherein the §OMPEhL 1 arg ro%%l?ilsmga L g??espmfor t%%ﬂ%ﬁ“@%‘&?‘?%rl n of

t he second éest |sc pre ermne

57.  The apparatus of claim 55, wherein the modified drive unit reads the test

information from a DMA area on the test disc and provides the test information to the verifier.

58.  The apparatus of claim 57, wherein the test disc is a second test disc on which
pre-fixed contents of a DMA are recorded in a first test disc on which known physical defects
are formed on a blank disc, and on which a mirror file that the supplementary spare area is

not full is recorded.

59.  The apparatus of claim 58, wherein the verifier checks whether the DMA
information of the second test disc complies with a predetermined DMA structure and whether
a P-list is maintained, and checks a list of defects which are the same as the known defects and

the start logical sector number of each zone of the second test disc.

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

performing reinitialization with certification on a test disc containing predetermined
defect information using the reproducing and recording apparatus to generate test information;

and
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checki ng whether a P-list is maintained, checking a |list of defects which
are the sane as the known defects of the first test disc, and checking the
start |ogical sector nunber of each zone of the second test disc. 63. A
met hod of verifying whether a recording and reproduci ng apparatus properly

transl ates and r.oc&lgses. efect information t.hg%rret_hod conpri si ng:
preparing aCPERering e teshintRgmalinoIty FRfeicast legleinformatign do detedmine pef er ence

DMVA i (/él‘?f'catﬂcohlo?;thegx%'a&rd%cjﬂgi&?ﬁ}dukiﬂg%hp?r%iu n based on having the recording

and reproollum ng apparatus performr al'ization with certification on
the test disc; and conducting a verification test on the test information.
27 64. The nethod of claim 63, wherein the test reference DVA mrror file
conpri ses Dhf or rhe ingpthashofadaiace fusherespmpaiset: ar ound a physi cal sector

| ocated where,a first logica ector,is supposed to be |ocated. 65. The
met hod of cl&iHeedo™ é\ygﬁcﬂ 4eﬁe§§stag§treqﬁéefr5]ﬂ’éeﬁcpé)5 SH?E@FEPi‘SFetOCQi 1€ses
first andsdiagtdigectors of each zone which are treated as erroneous ones,
and defective sectors are set such that a total of available sectors in

each zone i sbtaotinga sagond pisedist by Gecobding AravBikdibcbnodntyeff a DM AGn vitedikieksta
recordi.ng and reproduci ng agpparatus reads and processes defect nanagenent
ar ea (@M%z) andJeao RS %W”}Sgroggr‘f@,cat&ﬁrﬁﬁ?‘i & Ppplemeniary spkeiged 8 nohfull mthg at i on
w th cgrdiidt @REI On on a test disc having known physical defects and a test
reference DVA mirror file using the reproducing and recording apparatus to
gener at e t heavDhMAthenkcsdaig and; regrodeciag apparh@s beifofnd (edeirinalfZanon Wig
generated DVA information; and conparing the test information with

r ef er effdEIiERON qndhe poeand it disc.de gerarpiga sacongdest diseatithohe iMAHaformadordi ng
"and r-eg)rgaoduci ng apparatus. 67. The nethod of claim 66, wherein the test
reference DMA mirror file conprises information on defects concentrated

around a phys&idigl on$e tHed M A 536 @eht WA EF AN &hd detdid 1e9GdiSAith the DMA
information using a reference drive, to generate a test DMA mirror file as the test information;

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

62. The method of claim 61, wherein the comparing comprises checking whether
the DMA information of the second test disc complies with a predetermined DMA structure,
checking whether a P-list is maintained, checking a list of defects which are the same as the
known defects of the first test disc, and checking the start logical sector number of each zone

of the second test disc.

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

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

generating test information based on having the recording and reproducing apparatus
perform reinitialization with certification on the test disc; and

conducting a verification test on the test information.
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sector is supposed to be |ocated. 68. The nethod of claim®67, wherein the
test reference DMVA mrror file conprises first and | ast sectors of each
zone which are treated as erroneous ones, and defective sectors are set
such that a total of available sectors in each zone is not a multiple of

16. 69. The nmethod of claim 64, wherein the conparing conprises checking a
structure ob4a Dilike methfided chiemiodi wherginsthe trst efere @IS AominrprefilDiAmpaSesr i mar y

defect.l.ist (PDL structure and a secondary lis S structyre of the
o, iR PR dreEe e el & RS metp Rt et fureofieor oper 1y
gener at&eh Ay spgREPILNG ARG reproducing apparatus using the process of:
28 performng reinitialization with certification on a test disc containing

known physical defects and a test reference DMA mrror file using the
reproduci ng _and recordi ng alopar atus to_generate the DVA informatian;
generating Pest iIhtHeRAdAKlipoth Vheregeihe tost wierons DM omies s compses

conpar h a}l ?asE § or. %} %MJH r\!vh%l'”& rt?efa?e'aea %?no%g&}s (in@g,o nrzia&eif 'VE cq(?r erm ne
Pah Atngslpachal ORI ot

a verl Ion O he recor I Ng ana reproauci ng apparatus.

i nf or matel ensueh thtad ttal Of avhiRbRI Sacloheint cash z6@f ©meNg endfle wEnor file
conprises informati on on defects concentrated around a physical sector
| ocated where a first |ogical sector is supposed to be |ocated. 72. The

DMA i nformaH'Son g; clhai mf711,. Whergiﬂ t he tecﬁt re eren(fe. DVA m rror Ji l e
conprises fPPst AndethQdOf SRUbLes VBT FPCORHRE i ERTAuging PRp Rl isFgads
errone 8418 ' ST MRS ifoem & st al  of

avai | a%?tgplgggs?gsrs i Adﬁ%@%&ﬂ;%ﬁgri S nof@é nmul '?t?%]l %Mgf l%g@ %%Sh%]e DIVA

‘i nf or mat i onpaformiag meiddialindtenevith tdraficamparm ngscdinphawes kodver khysical a
fstructyre of DVA, a dis finitign structure (DDS) qf the DVA, a primary
def ect ¢fFElp am? BOES rEErenes @#\g/gawaroaf %eaﬁagfeyrepfoglew'@sw? RN AREAPRABIS  he

DIVA, V\,tyg f 2 et Bk A §3brmdiidf,or mation. 74. A recording and reproducing
apparatus verified accor(?ljng to the process of:

generating test information from the generated DMA information; and
comparing the test information with reference test information to determine a

verification of the recording and reproducing apparatus.

67. The method of claim 66, wherein the test reference DMA mirror file comprises
information on defects concentrated around a physical sector located where a first logical

sector is supposed to be located.

68.  The method of claim 67, wherein the test reference DMA mirror file comprises
first and last sectors of each zone which are treated as erroneous ones, and defective sectors

are set such that a total of available sectors in each zone is not a multiple of 16.

69.  The method of claim 64, 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.

70.  DMA information which is properly generated by a recording and reproducing

apparatus using the process of:

28



performng reinitialization with certification on a test disc containing
known physical defects and a test reference DVA mrror file using the
reproduci ng and recordi ng apparatus to generate the DVA information;
generating test information fromthe generated DVA information; and
conparing the test infornmation with reference test information to determ ne
a verifi caPFHATBINSTRIBIFCHIMN Wih SHTIFERIRILE b disp pataintig kopsyn physical

recordi r ' - cl aj rei .te

Fof or eroBofita el 3cEiE CAIAN AP sl B fods g Pt Mk
ar ound tag@ftyak ¢lad DMVb&Giformatmat ed where a first |ogical sector is supposed
to be located. 29 76. The recording and reproduci ng apparatus of claim75,
wher ei n t he gerasating Epteiptaymetipniom &ﬁ@ﬁmﬂ'ﬂleé RMdphiferemtipnr and and | ast
sectors of each zonﬁ) v%/hi (:hf ar et.trel(aﬁlefgt as §rtr.ogeou§ oneaé and defective
sectors ar e “YEPAINEHEFAMGIPHHON Wi THEEN PP INEUEREPR 19 ACBEREC Zone i s not
a mul t i\plifcAfon 1 thel recorthis LIRCRPHHIABINBNGpsARKOdUCI ng apparatus of claim 74,
wherein the conparing conprises checkinhg a structure of a DVA, a disc
definition structure (DDS) of the DVA, a primary defect |ist (PDL)

structure and a secondary_ list (SDL) structure of the DVA,_ which faormthe
test infor WQ?I on.sr%‘?g).MA ipLormAIPTHYY e Ve phstrie Ihsdesh piiaicac il MA mpfoegle

accor dj. Q. .t ; ] rai nidald [ t -

cort1 froapliss RrRERGEAR dAkcs BRI ARG i Ral B0k Wl Phere adirs | oo

r ef er efupgcaDblted ik soppdsed & bsioaged he reproduci ng and recordi ng apparatus to
generate the DVA information; and conparing the test information with

reference test information to deternmine a verification of the recording

‘and reproduging us. . 79. The recqrding.and. reproduci ar at.us of
cl ai m 78, V\E%T ei ﬁ*ﬁ? ﬁ%ﬁ%‘ égﬁormf?té?ne&g%aéré'c%vwhﬁgﬂ? Q’F‘ t?S?Fegerc?Bﬁ%ﬁg@ggﬁf R _ﬁ#’mati on
on def eihpris@miz@nhd ddsestcBIrObMNcR zeShiERhre tRARUQE el BREANEBn¥)GhE détediiveSt

| ogi cal sector is supposed to be | ocated.
sectors are set such that a total of available sectors in each zone is not a multiple of 16.

73.  The DMA information of claim 70, 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.

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

performing reinitialization with certification on a test disc containing known physical
defects and a test reference DMA mirror file using the reproducing and recording apparatus
to generate the DMA information;

generating test information from the generated DMA information; and

comparing the test information with reference test information to determine a

verification of the recording and reproducing apparatus.

75.  The recording and reproducing apparatus of claim 74, wherein the test
reference DMA mirror file comprises information on defects concentrated around a physical

sector located where a first logical sector is supposed to be located.
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80. The recording and reproduci ng apparatus of claim 79, wherein the test
reference DMA mrror file conprises first and | ast sectors of each zone
which are treated as erroneous ones, and defective sectors are set such
that a total of available sectors in each zone is not a nultiple of 16.
81. The recording and reproduci ng apparatus of claim 78, wherein the
conparing conprises checking a structure of a DMA, a disc definition
structure (DBRS) th , ri.mary_defect li,st DL) structure and a
secondary Iilggt (?ﬁ?)res%rrlﬁgtaﬁgéefgrpd‘f%%g W,raq\li\%f) Haim gg’rﬁ”%‘?fgmttg‘gﬁ“t

i nf or mpdfeice BMAZnirAN AP RSNPLMS (TrO anldaadiisBloR JrRGeN dbMowRiRH af ERERLVE NY
appar atus which records or reproduces information on or forma recordabl e
and r eprrodemisivines, @pd idefgrtivh ssctond arh setesiele that aema g el abdr eatorninoraghtomen t o
check whet her % iflnf ormation is properly generated, the apparatus

conpri & Y:2 Y 954 driver generating test information based on the DMVA
information of a test disc generated by a reproduci ng device perform ng
reinitialization with certification on the test disc containing known

physi cal def/éct s Thadeardiagtand efproduniss iPArariy 6fodlaibd 74 wisdreig thheomppimeduci ng
and recording apparatus to generate the DVA information; and a verifier
conpar PRIPEFFS qhecking ppErette & WM ¢ dise defiison sguctpref Gt ofdhe DM Met er i ne

ifj.cati f.. [ d duci 8 he . .
appar oPraky S8t oL LR AT b AR REHS CRLIRPRESTn Py e S

i nf or Medrnpeflte@mbhgatest disc with the DVA information, to generate a DVA
mrror file as the test information; wherein the reference test
information is a reference DVA mirror file. 84. The apparatus of claim 82,
‘wherein the ified driver %ﬁrne ates a second.. recor di.ng

d g t est i sc
pre-fixed cd tehf%rCS?rd PEHA UFinEApPLIans V&_flglﬁgﬁ%\‘iﬂrg‘lﬂg!(?\ frPTBFFE OEal
defects, angdefeaandirOgitAliifdh it 8LBREKiIJAVR Mkl @bc Edrltﬁngxlggécnﬁ%' figsichat the

suppl ementary spare area is not full in the first test
defects and a test reference DMA mirror file using the reproducing and recording apparatus

to generate the DMA information; and
comparing the test information with reference test information to determine a

verification of the recording and reproducing apparatus.

79. The recording and reproducing apparatus of claim 78, wherein the test
reference DMA mirror file comprises information on defects concentrated around a physical

sector located where a first logical sector is supposed to be located.

80.  The recording and reproducing apparatus of claim 79, wherein the test
reference DMA mirror file comprises first and last sectors of each zone which are treated as
erroneous ones, and defective sectors are set such that a total of available sectors in each zone

1s not a multiple of 16.

81.  The recording and reproducing apparatus of claim 78, 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.
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the recording and reproduci ng apparatus perfornms the reinitialization with
certification on the second test disc, to generate a second test disc with
the DMA information; and the nodified driver reads only the DVA i nformation
fromthe second test disc with the DVA information, to generate a test DVA
mrror file as the test information; wherein the reference test information
is areference DVA mirror file. 85. The apparatus of claim 84, wherein the

verifier chegks e information of the second test. disc
conplies wi t% % a \gr}’e%)gg _Feart&nsiqﬁrep%{%g §?C(r8’ﬁ((§:¥?%|a %C?reé’ﬁ%iulglsng W@Eaﬁ‘grwé%-“fqoéqs is
Mai Nt abneghrodltes kFondtiohtondr fdahaGksralbie En@?@rédﬂ%ilﬂé‘@?ti@fﬁ disR 8y KN QB
defects 31 of the first test disc, and checks the start |ogical sector

nunber mghageaesnt a2rgaenfof matien iwethockiwheiber DY A infoBBhatiohihie pagpealysgeusrated, deai m
82, wherein the verifier conpares the test information and the reference
test i APRSTIHER FURPBY &hecking a structure of a DMA, a disc definition
structure (DRRg §riferMerafndiebiTiotndRheElsch i | a
secondary |1 st (ISDL‘g1 sr rucr?urgte) eof t&kﬁren D{{M?I]S\%Eiogtﬁhég&n%tlﬁ%wgi%&a%g

i nf or mdist gener@d by b ecpaphaigs desiceipe dbahimgdeinitiatiest@inivithee riifisdtion@hekeae DVA
mrror file conprises information on defects concentrated around a

physi céisc seutpiging krosiephygiral defects ppde test gdereare BMA gririos fidqpsing e t o be

| ocat e . Th tu cl.ai m 87 iWn the test reference DVA
mrr ori;I |r$(§mncgo£§rlﬁi%i%§%rgﬂﬁ arspg? Jaéur?cfglgglsl?ratseet\é}?gl\nglfl%oé%ﬁonz’o%g whi ch are

treated as greQAEOLHINANAE thafkeh idRrRRLIbY XithSefekQics t@F thifsfhatRAGH delRahid t ot al
of available sectors in each zone is not a nultiple of 16. 89. The

_appar at ysrigeationif theg:cofding tut repudyeingiapgaratdVA mirror file provider which
‘provides the reference test information to the verifier to make the
conpari son between the test information and the reference test

i nf or mati ongs 90. TROGpFL5QE Of BEirdBY, WREEAAME NN BRPAI A USaford) Bl
further conprising a DMA mirror file provider which provides the reference
t est i mfemmtiondron the tagt digr with gre Db Anirifermative, coggerits arD Mat inereor filaers DVA
mrror file.and the reference DVA mirror file.

the test information;

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

84.  The apparatus of claim 82, wherein the modified driver generates a second test
disc by recording pre-fixed contents of a DMA on a first test disc having known physical
defects, and recording a test reference DMA mirror file indicating that the supplementary
spare area 1S not full in the first test disc;

the recording and reproducing apparatus performs the reinitialization with certification
on the second test disc, to generate a second test disc with the DMA information; and

the modified driver reads only the DMA information from the second test disc with the
DMA information, to generate a test DMA mirror file as the test information;

wherein the reference test information is a reference DMA mirror file.
85. The apparatus of claim 84, wherein the verifier checks whether the DMA

information of the second test disc complies with a predetermined DMA structure, checks

whether a P-list is maintained, checks a list of defects which are the same as the known defects

31



91. A nethod of manufacturing a conpliant recording and reproducing
apparatus, conprising: manufacturing an uncertified recording and
reproduci ng apparatus that updates and generates defect nanagenent area
(DMA) information; and verifying whether the uncertified recording and
reproduci ng apparatus is conpliant wth a standard, said verifying

conpr i of Ag:firsegalifconnd chgckeihnistardbgizaltsecinr wimberodrehclf romtdfome sooml tegtst

di sc cqntaining predetermned defect information and test reference DVA
infornaPFon usi ng the recording and reproducing apparatus to generate test
information, and conparing the test information with reference test
information to determne a verification of the recording and reproducing
appar at us, 8be vdhefappativenf clath 82} whereithit vetifier comagirtd fhie ekt ifoanaiong and
reproduci ng apparatus is conpliant with the standard. 92. The net hod of

cl ai m 99d thgHereasneetort infprmationdy deelbng dsueierri n§MAsh disstdgfigitiosf a DVA, a
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test i pir@ti@tdfQRe DIBA, AhebihSerh ekeotesti infbrAAHos epr oduci ng apparatus for
recordi ng and reproducing information on an optical disc, conprising: a

| ight source to emt a light; a focusing elenent to focus the light onto
the optical _disc.to record and. reproduce the information; and controller
to control §21d ﬂ%@ﬁ?mgﬂﬁFgg?mgﬁg ¥ WEth?é?“b Fﬁ@c%t?ﬁﬁﬂgﬁﬁFéﬂﬁpdate and
geNer ak finfifel GhroMRARMPAHPBLe AL BndeRYALd LAAN AT Ol cBP I A oL € first
initialization wth certification on a test di$sc contalning preéeternlned
def ect ldgnfabsenndri isRupded astie lbedted.ence DVA i nfornmation using the recording

fand reproducing apparatus to generate test information, and comparing the
test information with reference test information to determ ne the

88.  The apparatus of claim 87, wherein the test reference DMA mirror file
comprises first and last sectors of each zone which are treated as erroneous ones, and defective

sectors are set such that a total of available sectors in each zone is not a multiple of 16.

89. The apparatus of claim 55, further comprising a DMA mirror file provider
which provides the reference test information to the verifier to make the comparison between

the test information and the reference test information.

90.  The recording and reproducing apparatus of claim 74, further comprising a
DMA mirror file provider which provides the reference test information to the verifier to make

the comparison between the DMA mirror file and the reference DMA mirror file.

91. A method of manufacturing a compliant recording and reproducing apparatus,
comprising:

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

verifying whether the uncertified recording and reproducing apparatus is compliant

with a standard, said verifying comprising:
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verification of the recording and reproduci ng apparatus. 94. The di sc
recordi ng and reproduci ng apparatus of claim93, wherein the conparing
conprises checking a structure of a DVA, a disc definition structure (DDS)
of the DMA, a primary defect list (PDL) structure and a secondary |i st
(SDL) structure of the DVA,  which formthe test information. 95. A disc
recor di ng amdripepingdeiitiidizappayish gertifisatianeeros tishdisa sentriapreogtadstergnined
informgtion on an optica i SC: a.light. source to em.t alight: a

f ocust Agteel BAE eE apb ERbreriaRe GRS i Sried Uit e Feciite fod Ihdudieting and
repr odygh ngius {18edepftO tetRlfOmat@Rday control ler to control said Iight source
and to update aRd generate defect managenent area information after

per form ng rcempatingthezed iiformatidn wieh téfticaed iesninforntahien opti¢teamhineliasc so t hat

t he def ect managenent information is conpliant with a standard. 96. The
di sc r &eBheatiog ke resprdirtidndhigPeysiysinganBargtus ¢ ihgi visridisatiopniadisating that the
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(SDL) structure of the DMA, which formthe test information. 97. The

met hod of claim 16, wherein the verifying of the DDS further conprises
checki ng whéZher The meithidmg clags @l ywherainghe corapasing ompdisessherkieg a vahcere 98.

compr 1 SEeONhGEUF BT (RIS DX RS Grpraiatar i (BH T Brfaoress

and a secondary list (SDL) structure of the DMA, which form the test information.

93. 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 reinitialization with certification on a test disc containing predetermined
defect information and test reference DMA information using the recording and reproducing
apparatus to generate test information, and

comparing the test information with reference test information to determine the

verification of the recording and reproducing apparatus.

94.  The disc recording and reproducing apparatus of claim 93, 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.

95. A disc recording and reproducing apparatus for recording and reproducing

information on an optical disc:



a light source to emit a light;

a focusing element to focus the light onto the optical disc for recording and reproducing
the information; and

a controller to control said light source and to update and generate defect management
area information after performing reinitialization with certification on the optical disc so that

the defect management information is compliant with a standard.

96.  The disc recording and reproducing apparatus of claim 95, wherein the
controller checks a structure of a DMA, a disc definition structure (DDS) of the DMA, a
primary defect list (PDL) structure and a secondary list (SDL) structure of the DMA, which

form the test information.

97. The method of claim 16, wherein the verifying of the DDS further comprises

checking whether remaining reserved areas have a predetermined value.

98.  The method of claim 18, wherein the verifying of the PDL structure comprises

checking whether an unused area is a predetermined value.
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