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t he def ect managenent APPARATDUS FOR PERFORMING BSE&AMEect managenent area
(DMA) thereon. DVA information is repeatedly recorded in four portions on
a disc: two portions in a lead-in area and two portions in a | ead-out

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

[ nformagi on {:réfd(zﬂﬁs i nf@r mation on a spare area and inportant information
on the Start' “iofi eéllnvseg Pr nunber of each zone, in addition to

i nformati on on defects, which are detected during certification perforned
whi |l e a,{di sc is,being initiali zeag or during use of a, disc.- Sonme
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performing the same.

2. Description of the Related Art

Digital versatile disc-random access memory (DVD-RAM) discs have a defect management
function of replacing defective areas with normal recordable areas, and storing information
necessary for the defect management in a portion referred to as a defect management area
(DMA) thereon. DMA information is repeatedly recorded in four portions on a disc: two
portions in a lead-in area and two portions in a lead-out area. DMA information is composed
of a disc definition structure (DDS), a primary defect list (PDL) and a secondary defect list
(SDL).

DMA information includes information on a spare area and important information on the start
logical sector number of each zone, in addition to information on defects, which are detected

during certification performed while a disc is being initialized or during use of a disc.

Some information included in the DMA can be immediately read and used. On the other hand,
the DMA includes information, which varies with the positions and the number of defects on

a disc. That is, some information, for example, the position information of the start logical
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SUMMARY OF THE INVENTION

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

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

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

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

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

recording and reproducing apparatus.

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

of the invention.



of the invention. 0 5 OCT 2004 To achi eve the above and ot her objects of
the invention, there is provided a nethod of verifying t%m“
information is properly generated in a recordi ng and reBr [

apparatus which records or reproduces information on or froman opti cal
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to provide the test result. To further achi eve the above and ot her objects

of the IMiEMtosn Theqagthod wchides, generrtingea tesh Infapmation; defepiymanagemenyy a

recor di . re 1C] | ehs : i

o or ol ordiioh >Rl 44 SraARAMCEhetForklihg Iid BB R o, SR BTG on 2 blanks 1
I nf or matestodisc toowhich @eklawhie twiitten] Bed (A¥yingfthe Bt informasion e refer&iRe edsht ed.
The apparatus includes a nodified drive unit which generates test

i nf or nainfermation ot te imkinlizatipa withonbeerdfication te peavidd e teshmgssl. i s obt ai ned
after the recording and reproduci ng apparatus perforns initialization

w thout certification on a blank test disc to which no datais witten;
and a veLidf i J 1§ 1 . |t yerghfyi. .

i nf or ITH?IB (gl;]ﬂtlﬁersriaﬁ@e?%p\eé?ag) htééeg degtp&f(?@%crt{rgfflﬁgtrxln\?eépxlﬁ’,nﬂeéiéép |glzs'g'3) ?%‘;nlg&%/\narf hout
certifi ggparas foBisting RESEITIINE gl réfrodudimgdDipdY ANsSwiTieR réddRdLooRpsdutesand
advant ages of the present invention will becone nore .apBarer)t, by

descr i bindeymatiog enar [frost aresordablecand geprodugible optiea discwiitthDMA dnfermatiang ta he

attached dyaw ngs.,i ich: FIG 1 is a bloc | agr am of. est appar at us
For - per PSP S HE HeDMA TorpaierrpipelyBrmistt g ram v Sua e iRed
i nf or magsiuff whith @Bhdrates 1t ifformB@h from th@ DMAiARAnNidT Githe tesedibé,Wikdh | on
according to the present invention;

is obtained after the recording and reproducing apparatus performs initialization without

certification on a blank test disc to which no data is written; and a verifier which verifies a test
result by verifying the test information using reference test information for initialization

without certification.

BRIEF DESCRIPTION OF THE DRAWINGS

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

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

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

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

(DDS) upon initialization without certification;



FIG 2 is a table show ng check itens arranged for verifying a DVA
structure upon initialization without certification; FIG (3% iQCTa208b! e
showi ng check itenms arranged for verifying a disc definition structure
(DDS) upon initialization without certification; 3 0 5 OCT 2004 . FIG 4
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descri bed be ow I n order t exp ain the present invention by referring to
the figures. An optical disc used in the present invention is a phase

change peEgATEEMIDEYCRMONOINYHEPREPERRED RVBODIMENTRYtes (CB),
DVD- RAMs are defined in the DVD specification for rewitable discs

version 2.0. FIG 1 is a block diagramof a test apparatus for performng
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optical disc upon initralization certl ation according to the
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in the present invention, the test type disc may be treated as a bl ank
test disc to which no data is witten. Thus, as long as no "information"

I's recopdegighldiRns¥d BWhE pr&bniGRT&RibA i94 Phdib 8B&IEE recording DVD-RAM having
a capacity of 4.7 gigabytes (GB). DVD-RAMs are defined in the DVD specification for

rewritable discs version 2.0.

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

certification according to the present invention.

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

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

apparatus.
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A verifier 130 conpares the DMVA mrror file 13 for the C1 disc
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information generated by the drive to be tested 110, with a reference DMA mirror file for the

C-1 disc 11, and informs the manufacturer or user of the result of performing a test to check
whether DMA information is properly generated by the drive to be tested 110 after
initialization without certification. The reference DMA mirror file is stored in advance or is
provided from the outside (a controller for generating a DMA mirror file) although not shown.
The DMA mirror file can be referred to as test information, and the reference DMA mirror
file can be referred to as predetermined test information. Moreover, the reference DMA
mirror file may be referred to as a DMA information file which contains ideal data without

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

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

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

to provide the test result. The DMA mirror file contains specific information for test purposes
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verification is determined to be a failure, and a test needs to be retried using a new test disc.

To verify the DDS/PDL and SDL update counter items upon initialization without certification,
it is checked whether the values M, which indicate the values of DDS/PDL update counters
in four DDSs, i.e., DDS1, DDS2, DDS3 and DDS4, and in four SDLs, i.e., SDL1, SDL2,
SDL3 and SDL4, and values k, which indicate increments of the DDS/PDL update counters
representing a difference in the DDS/PDL update counters before and after a test, are "0."
It is also checked whether the values of the eight DDS/PDL update counters are the same.
Here, the value of each DDS/PDL update counter indicates the total number of updéte and
rewrite operations, which are performed on a DDS/PDL block. The value of each DDS/PDL
update counter must be set to "0" at the beginning of the initialization, and increased by one
when a DDS/PDL block is updated or rewritten. When initialization is completed, the
DDS/PDL and SDL blocks must have the same update counter values. Similarly, it is checked
whether the values N, which indicate the values of SDL update counters in four SDLs, i.e.,

SDL1, SDL2, SDL3 and SDLA4, and values k, which indicate the increments of the SDL
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It is verified that the DDS identifier is "0OAOAh." It is checked whether the value of the bit
position b7, which indicates in-progress/not in-progress, in the one byte of the disc
certification flag, is "Ob." If the value of the bit position b7 is "Ob," this indicates that
formatting is complete. If the value of the bit position b7 is "1b," this indicates that formatting
is in progress. Accordingly, when the value of the bit position b7 is "1b," this indicates that
formatting is a failure. In addition, it is checked whether reserved bit positions b6 through
b2 in the disc certification flag are all "Ob," and it is checked whether the value of a bit position
bl indicating a user certification flag is "0Ob." It is also checked whether the value of a bit

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

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

indicating the DDS/PDL update counter value and a value k indicating the increment of the
DDS/PDL counter are "0." It is also checked whether the value of the number of groups is
"0001h" indicating that the number of groups is 1, and whether the value of the number of

zones is "0023h" indicating that the number of zones is 35.



DVvAl, DvA2, DVA3 and DVA4, are the sane. As shown in F'GO%QC&}ECK I tens
for verlfyl ng the DDS in the DVA include a DDS identifier

certification flag, a DDS/ PDL update counter, a nunber of groups, a nunber
of zones, a Iocation of a primary spare area, a location of a first

| ogi cal ect or fqr each zone, .
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t he val whethér thbéodation pDESNO and the stast LEN, fot' evelny zonendlat&ﬁ,else ﬁthl&tLSNswfrmd ti ng
Is conplete, If the value of the bit position b7 is " " this indicates

that fofesard 7eng. Zogel, rihgomgh thesioth apnc, aneiq. are meqﬁleﬁeﬁr@mﬁmlg&w@ifse@tﬁé bi t
p03|t|o | c re. In
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t he di scemﬁdsgttiohl catlon flag are all "Ob, " and it is checked whether the
value of a-bit position b1 indicating a user certification flag is "QOb.
" It is also checked whether the value of a bit position bO indicating a
di sc manufacturer certification flag is ". To 3 t he correspondi ng
DDS/ PDLItupehacked whether the |r?m?1§m8r¥é$9|ﬂéfdl axpast (hite p&sman% o 204d) émtheddDBhe
DDS/ PDL, C o vaI ue and a value k indicating the increnent of the
DDS/ PDLS’tI(L:{%E{%%gurre ﬁrgﬁ‘ﬁ‘o is al so checked whether the value of the
nunber of groups is "0001h" I ndi cating that the nunber of. groups is 1,
and whet her the val ue of the nunber of zones is "0023h"™ indicating that

t he nunhdditiohallygaapare aredJor dbbecDiiinZfeaendbn 2diseis divitled mtchpdmary spartdien, t he
first sector nunber of a prinmary spare area is "031000h, and whether the
| ast se®ieSPIJALYBRATE aea aRba HIDPIARIGALasY, spase atieaq The pripmuy smake areq. whish isfitsk ed
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no defect in the case of initialization wthout
replacement. The secondary spare area, which is used for linear replacement of defects

occurring while a disc is in use, is defined as a spare area, which remains after the primary
spare area is used for the slipping replacement'during initialization. Alternatively, the

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

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

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

linear replacement.

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

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



certification. It is checked whether the remaining reserved areas [é]byte
positions 396 to 2047) in the DDS structure are all "00h.§% B6%i200bnal Iy,
a spare area for defect managenent on a disc is divided into a primary
spare area, a secondary spare area.and a supplenentary spare area. The

pri mary, ' irS. first . [,ane e ' is.injtialized
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| inear replacenent. The secondary spare area, which is used for |inear

r epl ace@htentsies desupposed todwve no infomnation. sAchosdingly, itris clesked whether Nelth"as a
.whi ch i fter.th i | . i th
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spare area may be separately assigned. The supplenentary spare area is
used for Ilinear replacenent of defects occurring while the disc is in

use. Thgs showal AT 3! ¥héeRatethsaFbe derifyfngaBél SDI trichive 458 DIMAAn¥idé gn D di sc
is in use after initialization. Wien a spare area for linear replacenent

i s | ackidenifteny am§DLhwdateeconniten aditart secterenuniber of alsecomtlanyrsparezarsa(§iAdnant ar y
spare area for linear replace IS assigned in such a er that. the
suppl eﬁgﬁﬁﬂ?g}{’?p. rgglﬁ?le';ﬁ&f”;sg’ aﬁgﬁlgﬁﬁy“ﬁ’ﬁ&"?‘é’é‘&&& bipaee B‘i"@g@? glf’gf’i %Bwngfrze in
a I eversrenthidsGh theSDLS hit irtégity bf &8 SDE efitfés Odn elrhw 48, éUrarBdSRd N @
file system The suppl ement ar§ spare area 1i1s also used I'n the reverse
direction starting fromthe end of the |ogical volume area durdhng |inear
replacenment. As shown in FIG 4, check itenms for verifying the PDL
st r uct Ut é ¢heckedDrvhetherghel 8B Laidpmifier iis1e0A02hi "e lt, is alsowhbeked o¥hegher rai vaduei N PDL,
an integrity of the PDL.entyies and an un-used area., 9 0 § .2004 1t is
eheckedtedhe pofcesppidifg ShLUpORE SpEMei i el indfafing e iicrement’ '
i €1 al4ragd S YdalpUblntef Bt 101 GBI Aekda\PneEFSYal R MPRllchifg i the PDL is
supposed to be ™0," and the integrity of the

corresponding DDS/PDL update counter value and a value k indicating the increment of the

SDL update counter are "0."

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

it is checked whether expected values of all reserved areas are "00h."
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PDL entri es 1s supposed to have no information. Accordingly, it is checked
whet her "FFh" indicating an un-used area is witten i %ZEM
indicating a PDL entry type and a PDL entry. As shown |n check
items for verifying the SDL structure in a DVA include an SDL identifier,

SDL f
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spare aemeﬁm tof foags the 1igHReMm th@ilgﬁﬂfoﬁf&%d Ddkb®, %Haa c@ﬁtrbn@rem whi¢hof the
SDL entries, an un-used area, reserved areas, etc. i's checked whet her

the SDLcomesis theeilight saureco2 2 Whe verification @t@@ssoctascﬂdmd auoee beeks so veriifiyahe\

i ndi cating the Corr ondi nal Sﬁé update counter value and a value k

i ndi cat P¥ %'ﬁﬂ%ef?‘m{’r RO 8- SDL update counter are "0. " It is
checked whether a value Mindicating the corresponding DDS/ PDL update
counter value and a value k indicating the increment of the SDL update
count er Agidescribed abéve, €iRSprefint invehtici éa%ﬁ‘}‘i Wi thﬁtcwfec&%riﬁg dndCRptdMcingt 1S
supposed that the start sector number of the SSA has a val ue
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by féair duri ng initialization, and._ that ﬁ I? of al. nunber of
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spare area. It is also supposed that information on the SDL entries does
not exist in byte positions which indicate the spare area full flag, the
nurber -AithGUEH 4 R Efibédiferddlof twldeééﬁe ilveAREH hdvé bREn SKRvokld @GREFADES it
Accordingly, the spare area full flag nust indicate that the spare area

i s not wahld beTapqarmmbb)othosmdqﬂcﬁﬁndhe oft tm’(tchams may hehmeadsDin thesst t o be
"“00h. " E use thehto al use a qof the S Enown i.f the nunber of
entri es O‘fﬂ’gmélf'ﬂ thout gepa, ,fmp € Byineiplss an gngho g anvengign ohe sePesty  can
be dete rcld ot whet her the size of the un-used
area of(VHLeqﬁld?i?%?qﬁitﬁéeagﬁstwg t&!—ni &.glgglgﬁlgs 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 checked whether the un-used area is set to "FFh.
Al'so, it is checked whether expected values of all reserved areas are
"00h. " 10
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0 5 OCCT 2004 FIG 6 shows the drive to be tested 110 having a |ight source
22 to emt light, a focusing elenent 24 to focus the |ighg qmo m’he | i ght
source on a disc D, and a controller 26 which <controls the T1g source
22. The verification process described above seeks to verify the proper
operation of the controller 26. As described above, the present invention
easily verifies that a recording and reproduci ng apparatus properly
transl ates and processes DVA information which is generated after
initialization without certification, using a blank test disc to which no
data iscpai¥gen. although a few enbodi nents of the present invention have
been shown and described, it would be appreciated by those skilled in the
art thajypgh@Rfgsed Ry be made in these enbodinents without departing from
the principles and spirit of the invention, the scope of which is defined

in the clai and, t hei r iLvalents. .11 0 5 OCT 200 Al. at .s
i mod o oA P g S B e e tpesinet e VA R oy
i nf or megropetly Seneftedna al récH@INE aad BproducihglaBpahll MicANEcor@PHORPFIdaEEs
appar at us which records or reproduces 1nformation on or froman optical
di sc wi infprmasion em e fram; asrpptica dlisesyiHoB My irfeinedtiog: thg anashesk ¢oneprising: est

i nformation,_ defect rmana i mat i on aich i.s generated after

por for mi ng. 8R0S SETAMOTR g Fo @Rk Blns b Bpeenb PR EePisi iy,

whi ch ngerfbafgl ifiitidlizatibe Withei@ertifiRatidnydn Wblanketedt At td WhidhmBda@ns Wikt and
reference test_information for the initialization without rcertification —
to provide aerifgng thesast informatignusingefeeance testdnformation fan e dnitializgtion without

i nfor i i iffor file. 3. The nethod of claim1, wherein the
Weh%cahﬁ%?q gggdg}a tgs? tr?s[dt.

generating co rectl’y readi ng the test
2. The method of claim 1, wherein the test information is a DMA mirror file.
3. The method of claim 1, wherein the generating comprises directly reading the test

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

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

and SDL entries do not exist.

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

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

12



information froma DVA area on the test disc initialized w thout
certification. 4. The nethod of claim1, further conprisi ﬁ ﬁggm¥| ng the
test result. 5. The nmethod of claim 1, wherein the verif;ﬂbI g ses
checking a DMA structure, a disc definition structure (DDS), a primary
defect list (PDL) structure and a secondary defect list (SDL) structure,
which formthe test information, and checking whether PDL entries and SDL
entries do not exist. 6. The method of claim1l, wherein the verifying
conprises: verifying a structure of DVA of the test information;
verifying a disc definition structure QDDS). in the DMA, verifying a
primary defett | ikhe mehyd ofsglaipq.uykerein thenverifying theddMA, structure g@MArises condar y
def ect [{asi; r e od of
cl o m 6-1eGHing Bektrpbbirdiiod; BrisTPDL Snduhr, el uites ol Boudus SR o
error condition, DDS/PDL and SDL update counters and contents of the DVA
8. The nmethod of claim7, wherein: the checking of the error condition
conpri ses cHecki ﬁ'a‘emmde?fcéﬁ“mo?’sw@‘?lgft in any one of four DVMAs, which is
the DVA writ i NeTo TR ' ieh ar

| ocated in athfg%éggllng%g?%a aﬁ&bﬁ(\{/\lgorg?mﬁ ﬁg%ﬁ%&%ﬂk%@g@éﬁé‘@grﬁﬁgmgg@n u(}%ear ea
on t he d¢fcefotir DMV, which i€ ilecRMYg weitteh refoRDposiidns wRdhd Rstcdisy) two Sf Ghidhrars es
checki nl% vvhcgt he]ra (a/al ues of the DDS/PDL update counters in four, DDSs and
in fourO%RE I igad-Hraredant Wot which aredegatedninapegd-ous geparan the tast dise
representin J r } dag}g/ r ter
the perfor %hﬁ‘él@é%{ﬁg r?gmrég’?Irb]QtP ?jz}leli‘ zat icgﬁ}lnsmﬂﬂ{?: ﬁ%hﬁseggy%kﬁ givg{?cﬁ%é% vglrugpgf @E 0,
" and chBSKEDIgupdaes dvantetsie four HDB3and in foheSBLYMd il emBidk ofithe aight DDS/PRL. S

are the sane; the checking of the SDL update counters conprises_checking
whet herUBdate sountgys represeqtipg a difference in the DDS/PDL update counters before and after the

performing of the reinitialization without certification are all "0," and checking whether the
values of the eight DDS/PDL update counters are the same;

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

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

four DMAs are the same.

9. The method of claim 6, wherein the verifying of the DDS comprises checking a
DDS identifier, a disc certification flag, a DDS/PDL update counter, a number of groups, a
number of zones, a location of a primary spare area, and a location of a first logical sector number

and a start logical sector number for each zone.

10. The method of claim 9, wherein:
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update counters in the four SDLs and increnents of the four SDL update
counters representing a difference in the SDL update coumt$r@gtt)ezg e and
after the performng of the reinitialization wthout certiYi [ are
all "0" and checki ng whet her the values of the four SDL update counters
are the sane; and the checking of the contents of the DVA conpri ses
checki ng whether the contents of the four DVAs are the sane. 9. The

nmet hod of claim6, wherein the verifying of the DDS conprises checking a

DDS i denti f B chedkig 9 teeD DS fillchfitiePonipres ciRcRRSWRRhet READBS GRIAAEES is a2
nunber of groups, a nunber of zones, a |location of a primary spare area,

and a |Rredgtergrinegfvatuet i r st | ogi cal sector nunber and a start |ogical

S T e AT HER BT

OCT 2004t hans Hiseking 9
DDS i dejpichdr iniprogressiih AtEdisy BrinGativa kg, a vahee SMEGiK idasbafhg Lt cBitidRation

hlug,
certification fllag conprises checking V\%et her a value of a bit indicating
i n- pr oganddhe yalug piea bit dndieaging dist exnpfaptutdr gertifigation are "0;"a bit i ndi cati ng

cortif: cat i e SieBRing B the o B Apafts cBupricaiBrke heskhibafncTaht RRSIPE"
conpr i sglaeiteeibnalueal AR inckdifenPBShEDDS/PPY ap8ate Qb‘tﬁit&rrelydléﬁﬁﬁné Adiffience

increment of the DDS/PDL update counter repréesenting a difference in the
DDS/ PDLIngkiRDS/RIBL wpdate peunisrbeforel apd afear thenperfosming of the reditialization without
reinitialt . ihtshout certification are "0; " the checking of the
nunber %Hfé%ﬁ'ggwc hpri ses checki ng whet her the nunber of groups is a

pr edet er m naHe cheakiag of tHeauaiber bf FHeupfcohipeisddWhbeingdhetRétathie ARABST c¥@Foups
checki ng whet her the nunmber of zones is
1 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 spare area comprises checking whether first
and last sector numbers of the primary spare area are predetermined sector numbers, respectively;
the checking of the first logical sector number comprises checking whether the location
of the first logical sector number is a predetermined logical sector number; and

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

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

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

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

12. The method of claim 11, wherein:

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

the checking of the number of entries comprises checking whether the number of entries
in the PDL is set to "0;" and
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a predeterm ned nunber; the checking of the location of the primary spare

area conprises checking whether first and |ast sector "ge(ﬁ@[;@ﬂ‘}h
primary spare area are predeterm ned sector nunbers, res;be t t he

checking of the first |ogical sector nunber conprises checki ng whether the
| ocation of the first |ogical sector nunber is a predeterm ned | ogical
sector nunber; and the checking of the start |ogical sector nunber

conpri ses checking whether the start |ogical sector nunber for each zone

i's a predet ahdtheRin h%tlfeﬁhtegﬁtgt&rthd“PDDQbm phides cREWRinZBNhsks e Fﬂ)ﬁ'emr@s do

wherein the verifying of the PDL structure conprises checking a

i dent i fRA@EXisk nunber of entries in the PDL and an the integrity of the PDL
entries. 12. The nmethod of claim 11, wherein: the checking of the PDL
identifier conprises checking whether the PDL identifier is a

predet er m new, valTR; méth&l 64l 6)Ovikdreih AR ﬂbﬂ?ﬁfg dzftheegbusa-actﬁfemp?
checKki ngLZWnet her the nunber of entries is set to : and 14

0 5 OcTcheggng am §Déhé@mfwg agf SRIhapdate @gmterya grart tsmornmnheo apa swsdam eparc ng

whet her t eX| hod of ¢ rein
the v erarbdsiie ol thERe S 1000 el s RPSeAT ot SRR o el AR bl R

an SDL amdﬂiee of @itfiéstih theB DL, ahd af BRdgdity SIUEOSDL ehtrids, SAGANHEd dres Rl eesex%@a
(SSA), a total nunber of Iogl cal sectors, a DDS/ PDL updat e counter a

spare #e#®-full flag, a nunber of entries in the SDL, and an |ntegrity of
the SDL entries, an un-used area, and reserved areas. 14. The nethod of
claim 13, wherein: the checking of the SDL identifier conprises checking

whet her the DL iThernhdthddest dléimal 3, 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 and an increment of the SDL update counter representing a difference in the SDL
update counter before and after the performing of the reinitialization without certification are "0;"

the checking of the DDS/PDL update counter comprises checking whether the DDS/PDL
update counter value and an increment of the DDS/PDL update counter representing a difference
in the DDS/PDL update counter before and after the performing of the reinitialization without
certification are "0;"

the checking of the start sector number of the SSA, the total number of logical sectors, the
spare area full flag, the number of the entries of the SDL, and the integrity of the SDL entries
comprises checking whether the start sector number of the SSA and the total number of logical
sectors are correctly set to values designated during the initialization, whether the spare area full
flag is not full, whether the number of entries in the SDL is "00h," and whether information on
the SDL entries do not exist, respectively; and

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

reserved areas are predetermined values
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predet erm ned val ue; the checking of the SDL update counter ri ses
checki ng whet her the SDL update counter value and an incrﬁaﬁeﬁa?omﬂﬁhe SDL
update counter representing a difference in the SDL update counter before
and after the performng of the reinitialization without certification are
"0; " the checking of the DDS/ PDL update counter conprises checking

whet her the DDS/ PDL update counter value and an increnent of the DDS/ PDL
update counter representing a difference in the DDS/ PDL update counter
before and after the perforrri ng of the reinitialization wthout
certification are "0; " the checking of the start sector nunber of the
SSA, the toth nubhsarethed Pfiji“&‘al \xlafé%la the reﬁwélngsa‘sdrr@rad@m appRrafysgdga t he

nunber gxtﬁlhfcr ferdls%sraf?ci] E'(%ﬁs%qrm sect or r?egrlty of the SDL entries

conpri se chec I ng whet nber of the SSA and the
total nunber of | ogical sectors are correctly set to val ues designated
during the i zjilzat &gther the spare area full A flag is not full,
whet her t he he gpet ch i2nWhersindhs referencg test informatiop isiareferense HBMAt i on
on gm Mptries do not exist, respectively; and the checking of the
un-used area and t he reserved areas conprises checking a size of the

un-used area of the SDL and whether the un-used area is a predeterm ned
val ue, and et h t he %{%ﬁs‘%ved ar.eas areépredeterm ned values 15 0 5 OCT
2004 15. Thel’met i 16,ydiegsin, thefgterence, PMA anigion fileernaingider)
appar atdjﬁa{xfﬁ?&neﬁjﬂoﬂé taI versatile disc-random access nmenmory (DVD-RAM. 16.
The et hod claim?2, wherein the reference test information is a
reference DMA mnmirror file. 17. The nethod of claim 16, wherein the

ref erence DI\@ mrror fjle contains ideal _data without errors.
. he method of c?alm é whergm %e checking whether errors exist in any one of
the four DMAs comprises:
checking whether there are any uncorrectable errors in the four DMAs; and

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

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

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

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

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

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

checking whether an unused area of the SDL is a predetermined value.
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18. The nmethod of claim8, wherein the checking whether errors exist in
any one of the four DMAs conprises: checki ng whet her therﬂeﬁa@@Tfﬂﬂﬂ‘l
uncorrectable errors in the four DMAs; and determning the verification
to be a failure if any uncorrectable error is found. 19. The net hod of
claim 10, wherein the bit indicating in-progress in the disc

certification flag is b7, the bit indicating user certification is bl, the
bit indicating disc manufacturer certification is bO, and bits b6 through
b2 of the disc certification flag are reserved bits, wherein the checking
of the disc certl fication flag further conprises checkl ng whet her a val ue
of each of t¥e reAawethod afiverfiing whgsher defect maragementateafDMA) iinfonmationtier ei n

the verif yi cki ng whet her an
anused LeEem %e‘?’[eha‘%@?gé% b hotbfting b Ebroa P bophitin IRRE MeBBis P 2l
14, wherepiodutdsdnfomition sigordfrorh AR offidal dise Waththe® DMU #fefmatioa el h@Rod

checki ng whet her an unused area of the SDL is a predeterm ned value. 16. 0
5 OCT 28WPISHME: A net hod of verifying whet her defect managenent area (DVA)
i nformation

r epr oduci ng éa%%rgﬁg%)&gl X &{egélrﬁgggng R?Ig&r%ga %’geghl{cﬁﬁgé%g a?eocﬁé}%ﬁ or from
an optipmfomimngWahihtibhevﬂhbﬁt dendi fivation;i ana, the met hod conpri sing:
generating test jnformation fromthe DVA information, which is generated
after perf SERFWEEatetifen Yerifying theipst irformasionusmig eferenee teshiafosmaten.i ng a
test for verifying the test information using reference test information.
23. The nmethod of claim22, wherein the test information is a DMA mrror
file and 23.  The method of claim 22, wherein the test information is a DMA mirror file and

the reference test information is a reference DMA mirror file.

24.  The method of claim 22, wherein the executing the test comprises:
checking a structure of a DMA, a disc definition structure (DDS) of the DMA, a primary
defect list (PDL) structure and a secondary list (SDL) structure of the DMA, which form the test

information.

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

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

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

initialization without certification, to verify a test result.
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the reference test information is a reference DVA mirror file. 24. The

nmet hod of claim 22, wherein the executing the test conpr eznaﬁgmﬁklng a
structure of a DMA, a disc definition structure (DDS) of "t

primary defect list (PDL) structure and a secondary list (SDL) structure
of the DVA, which formthe test information. 25. An apparatus for testing
a recording and reproduci ng apparatus which records or reproduces
information on or froma recordabl e and reproduci ble optical disc with

def ect managgmentheay Qraﬁ;WNlainE‘iS”vﬁf&élﬁ thel t6st HI6iatib S P OMA REnbMu and_

information is proper generated, the apparatus conprising: a no

drive uthietpreggteemined gt tré@matlml i aveeféronce DA mhwrddeer at ed DVA i nf ormati on
of a test disc, which is obtained after the recording and reproduci ng
appar at us performs initialization without certification on the test disc;

and a verifigr cormaippiidnsdechissi Whatimthé ABdMel AriRE B taaT eyt est
information of the initialization without certification, to verify a test

resul t . informgtign &om 2DYA 2a@:a oTitthe tepidiscoandprovides! thé tesOiformiatiom tonthe erifierst
information is a DMA mirror file and the predeterm ned test information
is areference DVA mirror file. 27. The apparatus of claim25, wherein the

nodi fied drixe Unfhe appades bIQaiif?s, wheRiPfhe®dst @i fs %Ql'f@c%n%lﬁﬁrﬁﬂvm#n@ﬁ

test disc and provides the test information to the verifier

appar at dgfeass arg|foimadam a blank dise)privrctotthesperfiirming of the itiigalizationuwithdut k nown

physi cal rtﬁj efects are forned on a blank disc prior to the perforning of
the ini YTArY%8%i on without certification. 29. The appar atus of claim 25,
wherein the verifier conpares the test information with the predeterm ned

test information by checking a structure of a DMA, a disc definition
structure 29.  The apparatus of claim 25, wherein the verifier compares the test information with

the predetermined test information by checking a structure of a DMA, a disc definition structure
(DDS) of the DMA, a primary defect list (PDL) structure and a secondary list (SDL) structure
of the DMA, which form the test information.

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

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

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

of the recording and reproducing apparatus.

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

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

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

DMA mirror file as the test information,;
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(DDS) of the DVA, a primary defect list (PDL) structure and a secondary
list (SDL) structure of the DVA, which formthe test inf 30. A
met hod of verifying whether a recording and reproducing a@&gﬁ uZU Bkeads
and processes defect managenent area (DMA) information properly,
conprising: performng initialization without certification on a test disc
contai ning predeterm ned known physical defect information, to generate
test information; and conparing the test information with reference test
information to determne a verification of the recording and reproducing
apparatus. 31. The method of claim30, wherein the performng of the

i ni tial'Yhessin dhe raferanseitest lég’lmﬁq“?lblé?|r?fﬂfe§@ﬁ1BM&@§T0rlfé¢/| ng the recording and
reproduci ng apparatus performthe initialization without certification on
the test disc, to generate a disc with the DVA information, and reading

ly th d t
onl e DV, PRORBRAA P WNEH 88 S PRRTRBHERFTEC 00T U2 LS

wherein the che;ﬂcmgemcsa'ud:teﬁet of afdvARta disc idefizitioesencnes D) of ﬂmr‘edDMfA le. 32.

The net hod of wherei n the conpar,i ng. conprises: check

o Lot s efepshel 0L SREhEE Bd Brigfmana st L5100 BIre Pt fidShion which

pri mar foRefeGést idfedmatibL) Structure and a secondary list (SDL) structure
of the DVA, which formthe test information. 33. A nethod of verifying

whet her a recording and repr oduci ng appar at us reads and processes defect

nmanagement e %EMQ% r.o erform
ranegerent, 358 R of RSB AOPCREhth SATEEALER, pSEL o
pr edet @rmemddefkﬂomagéwmt mh (ﬁ%oﬁﬁm&im@r&ﬂ%ﬂy{@ﬂ{;@dh@ ng and recordi ng
apparatus to gener ate I.
orming certification thhout reinitialization on a test disc containing predetermined
known physical defects using the reproducing and recording apparatus to generate the DMA
information;
generating test information from the generated DMA information; and

comparing the test information with reference test information to determine a

verification of the recording and reproducing apparatus.

34. The method of claim 33, wherein the comparing comprises:
checking a structure of a DMA, a disc definition structure (DDS) of the DMA, a
primary defect list (PDL) structure and a secondary list (SDL) structure of the DMA, which

form the test information.

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

performing certification without reinitialization on a test disc with respect to which the
reproducing and recording apparatus generated the DMA information;

generating test information from the generated DMA information; and

comparing the test information with reference test information to determine a

verification of the recording and reproducing apparatus.
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information; generating test information fromthe generated DVA
information; and conparing the test information wth refe}y§nQETt 284
information to determne a verification of the recording and reproducing
apparatus. 34. The nethod of claim 33, wherein the conparing conprises:
checking a structure of a DMA, a disc definition structure (DDS) of the
DVA, a primary defect list (PDL) structure and a secondary |ist (SDL)
structure of the DMA, which formthe test information. 35. DVA
information which is properly generated by a recording and reproduci ng

apparatus usjng the lé)\lvlocess of : performng certification w thout
reinitializald on s PMAdgforpaten of ¢laimy 3% wherein the PMdninformatipn gomprises g and
recor di g g t
| o or et SREGH Ak B LRl o e D) BBl B BAL AN 8B oLy
i nf or meandarsevsrtdaryr list eslah):antcme of the ®MA{ wdereirDthe ebmpadinpecomprises:i fi cation

i 19 0 5 OCT_2004 36. TheDIVA

f th d d t

nf or mat | on SOPORIEIPRERRIGI i M, B “q?effmmmmewrec@w A, the
t t i

or | mar 3 e S ‘@*’f"?@i rRGng e e b by R D) & 0 ?ﬁ%%hic e

DIVA, ererrnlthelbhenﬁmmumn ng conprises: ., checkl ng the structure of the
DMVA, the disc definition structure (DDS) of the DVA, the primary defect
list (PDL) structure and the secondary list structure (SDL) of the DVA,
whi ch T or mazhe tegleoddifleOliakprduci

apparatus verified agcorggﬁi ng l!t)o tchﬂg)}fﬁ?gg?%% E&‘Qcc%ﬂiﬁ ém ng cer{éqh cation
wi t hout r ei rpetfomhing @eitifcatoom withoms teinltigltzation gmaeafsaﬂm fd\enerate DMA

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

of the recording and reproducing apparatus.

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

checking a structure of a DMA, a disc definition structure (DDS) of the DMA, a primary
defect list (PDL) structure and a secondary list (SDL) structure of the DMA, which form the test

information.

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

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

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

of the recording and reproducing apparatus.
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i nformation; generating test information fromthe generated DVA

I nformati on; and conparing the test information with reference test
information to determine a verification of the recording @@d FﬁpngUcing
apparatus. 38. The recording and reproduci ng appar at us of p 37,
wherein the conparing the test conprises: checking a structure of a DVA
a disc definition structure (DDS) of the DMA, a primary defect |ist (PDL)
structure and a secondary list (SDL) structure of the DVA, which formthe
test information. 39. A recording and reproduci ng apparatus verified
according to the process of: performng initialization w thout

certificatid0. Die rcoditlg ahidseprodudigg Appaghtiy GUQAIRT 39, Radrédie HiRCdonpatiag M@ | on
to generate test information; and conparing the test information with
r ef er eAtSECYBRISES nf or mati on to deternine a verification of the recording

and repr odugh 3PP GRS of20 DMR, P Fiscl 8%k %es&r&?uré%‘ﬂs‘ii h@r]SiMA, a

reproduci ng apparatus of claim 39, erelrnt conpari ng’the test

conpr i peimary fefedtilist) (RDE) stonctune endé secobixy list (BRI dmtiurs of tha BMAL ethiche
(DDS) @f _the a _.primary defect list (PDL) structure and a secondary
I i st (gmagtte%ifmugq' the DMA, which formthe test information. 41. An

apparatus for testing a recording and reproduci ng apparatus which records
or reproduces information on or forma recordable and reproducible
optical di sélwhnapearttus fyisfingentecerding andfrspreguding apnsratsewhichieqords oDVA

| Nt or Mady: QdhcksS int5HAEbh YonIGN Il £ FecotdiBle HRP AL MTibRCERIcAS 139 with—defect

management area information to check whether DMA information is properly generated, the
apparatus comprising:

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

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

verification of the recording and reproducing apparatus.

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

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

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

the reference test information.

44. The apparatus of claim 41, wherein the verifier compares the test information with
the predetermined test information by checking a structure of a DMA, a disc definition
structure (DDS) of the DMA, a primary defect list (PDL) structure and a secondary list (SDL)

structure of the DMA, which form the test information.
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a nodified drive generating test information based on the DVA information
of a test disc generated by a reproducing device performng
initialization without certification on the test disc; @5103 v;zdﬂifier
conparing the test information with reference test infor i ;[ 4
determne a verification of the recording and reproduci ng apparatus. 42.
The apparatus of claim4l, wherein the nodified drive reads only the DVA
information fromthe test disc, to generate a DMA mirror file as the test
information; wherein the reference test information is a reference DVA
mrror file. 43. The apparatus of claim4l, wherein the verifier receives
the ref er ené®- t et method of mannfaaturipg meamphisnt seoerding aur epradycing Rpparaiss,
conmpar i $phrRfeen the test information and the reference test
information. 44. The apparatus of claim4l, wherein the verifier conpares
the test i nfmanutdcheingwintuncertified preerdiiigeandi reprddiicisd appafadish@it updatey ahecki ng
a structure of. a DMA, a disc definition structure (DDS) of the DVA a
pri mar yeegeratss defepismanageinent arga (DMA b nformation;caidndary |1 st (SDL) structure
of the DVA kG [ . 4 . hod
of manuf act u%ﬁgﬁ%&g%t%ﬁ tlhg H{l&?ttéf(l:ég ;%?‘ﬁgﬁ‘g 3 g@ F %);%)(r}%lgbngi a@&%‘g gsr %‘#j?g laﬁ Wit
conpr i sd standardyrsaitlavetifyingcomaprisigcerti fi ed recordi ng and reproduci ng

appar atus that_updates and ener at es, def ect nmanagenent area (DVA) .

i nf or mat i on:PEHR r‘?‘f‘%@@o‘&\?(&g%r"emﬁ’éat&m’c@% fest digF foczenpraterigst dpfgrmation,
reprodugigRg apparatus is conpliant with a standard, said verifying
conprising: performng initialization without certification on a test disc
t 0 gener at e comphringithe tesainformatiemtith reference test information to determine a verification

of the recording and reproducing apparatus, the verification indicating that the uncertified

recording and reproducing apparatus is compliant with the standard.

46.  The method bf claim 45, wherein the comparing comprises:
checking a structure of a DMA, a disc definition structure (DDS) of the DMA, a primary
defect list (PDL) structure and a secondary list (SDL) structure of the DMA, which form the test

information.

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

a light source to emit a light;

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

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

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

and

22



conparing the test information with reference test information to

determ ne a verification of the recording and reproduci@% atpsgar atus, the
verification indicating that the uncertified recording a0 p2084uci ng -
apparatus is conpliant with the standard. 46. The nethod of clai m 45,
wherein the conparing conprises: checking a structure of a DVA, a disc
definition structure (DDS) of the DVA, a primary defect list (PDL)
structure and a secondary list (SDL) structure of the DVA, which formthe

test i nfor nehiparing thé.tesh ifostatiorcvithoiefegerd test Rifératiioh fydappaEnathes f or
recordi ng. and retpr oducing information on an optical disc, conprising: a
|i ght stifcatiqnptdhe recgrdingand reprodycing appgratisenent to focus the |ight onto
the optical disc to record and reproduce the information; and a
controller to control said |ight source, said controller being verified to

updat e and 4$enericdisdeé@edingmmbgprodating agaar (b cldimf 47, Wekietedh tHe)eontroller
perform na initialization w thout certification on a test disc to generate

test i strypuref aPM Aperiss getinitianriciug (PRS) efdbe DMA ot MR flefct hst
r ef er e et AL Aial it RIS TUREOGE il BNA] GBtchGBrflnd G recor ding

and reproduci ng appar at us. SCc recording and Teproduclng

appar atinforméitia.ai m 47, wherein the controller checks ,a structure of a
DMVA, a disc definition structure (DDS) of the DVA, a primary defect |ist
(PDL) structure and a secondary list (SDL) structure of the DVA, which

or e e RS Ay AR AP 05 —
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 mariagement area
information after performing initialization without certification on the optical disc so that the

defect management information is compliant with a standard. -

50.  The disc recording and reproducing apparatus of claim 49, wherein the controller
checks a structure of a DMA, a disc definition structure (DDS) of the DMA, a primary defect list
(PDL) structure and a secondary list (SDL) structure of the DMA, which form the test

information.

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

the apparatus comprising:
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a light source to emt a light; a focusing element to focus the light onto
the optical disc for recording and reproducing the infofngt@Ch;208hd a
controller to control said |ight source and to update and generate defect
managenent area information after performng initialization wthout
certification on the optical disc so that the defect nmanagenent
information is conpliant with a standard. 50. The di sc recording and
reproduci ng apparatus of claim49, wherein the controller checks a

struct ure ofamodified davehmicgenedating testanfosmationi fusre tHeODM)A ntifforirtacioPhddorded on
primary _defect list  (PDL) structure and a secondary list (SDL) structure
of the st aﬁ?’ Whieh isbtatied; after thefpenrdine apd repsaducing apparaus PEOTS t esti ng

a recor MGz AM Wi P@ﬁfi%oﬁ%ﬁ%r@rﬂisteégmsﬁ% (vgfb‘ﬁ.r daty is Writ nglrffes

information on or froma recordable and reproduci bl e optical disc with

def ect managesrdier verifyig(Diekt)resultf iy veeifying theaest ifokmartoatBing rBfdfenca tesr mat i on
I's propetl enerated, the, aratus, conprising: 23 05 OCT 2004 a

nodi f i e'&f%ﬁaagn i‘P“S‘&?@P‘éWF S'thég’cfm?ﬁ‘ﬁ‘br mation fromthe DVA information

recorded on the test disc, which is obtained after the recordi ng and
reproduci ng apparatus perfornms initialization without certification on a
bl ank test dizsc tThewppaiatusof daina51 swhareihttientestanfbrmaticar is fai M Avminréryfilag a
test result by verifying the test information using reference test
information for initialization without certification. 52. The apparatus of

claim51, whey ei _nrﬂegiﬁ)ﬁrﬁt%% of G sﬁtwﬁu?eim%n%{ﬁe@hm@ﬁmi {daBs thedest The

apparatus of claim wher el n the nodi drive unit reads the test

i nf or neinfamation dictdtly ffono DM BMteaaorethe test dise initidizedlwithoutrvettifwhiiared wi t hout
certification. 54. The apparatus of claimb51, wherein the verifier checks
a DVA structure, a disc

54.  The apparatus of claim 51, wherein the verifier checks a DMA structure, a disc
definition structure (DDS), a primary defect list (PDL) structure and a secondary defect list (SDL)
structure, which form the test information, and checks whether PDL entries and SDL entries do

not exist.

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

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

SDL update counters before and after the performing of the reinitialization without certification
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~definition structure (DDS), a primary defect |ist (PDL) structure and a
secondary defect list (SDL) structure, which formthe tysé- 06{;% tion,
and checks whether PDL entries and SDL entries do not exi5t™ “YThe
apparatus of claimb54, wherein for verifier checks the DVA structure by
checking an error condition of the DVA, DDS/ PDL and SDL update counters
and contents of the DMA. 56. The apparatus of claimb55, wherein the
verifier checks whether errors exist in four DMAs, which is the DVA

wr i t t enare allf"Our whaskdrtthovatuesrof theceigle DDHIPDI, updae w@intets a6 tier amepohtther in - a
Iead-i\rll\x@{ea a‘r;}dlélev\o f which are located in a | ead-out area on_the test

di sc, N &of thedlole pdate cqupterpindhpfaur HhH srand dhsinerspgnts of the foupBRY. ypdate

i ncr emegyy " i ' r jn.t

DD/ PDL sty b A 10 WS er H PG TR DL Barp oS uRTAE sl i

r ei ni t i whethextcontentsiof eufouc DPMAS are ghiel samear e al |l "0," whether val ues of the
DDS/ PDL update counters in four SDLs and increnents of the DDS/ PDL update
counters representing a difference in the SDL update counters before and
after the peyf orng kA | GhdrZiati j rhE Lo 24 0 5
OCT 2004 ar o Tal | T RPiTEy B ARITA, BherdR AP DRicks ETLDYBF theckhe

count erl8D&ridentiffier, sadier, cenfifidation flag,cd DBS/RPL wpdatSBiuntgydanembenofigrowpsi a t he
four SDLs andfthe inlcremants of the four SD&. u&q}a&f counters are all "0,
" whet HBYMGeRaf gafiet logriamf anyipary; spare, area: & Iocg & firgt logiqqn secipraumbpry
whet herangong £ iogi@l séc® nhd¥ér faMBshabRe t he same. 57. The apparatus of claim
54, wherein the“verifier checks the DDS by checking a DDS identifier, a
disc certification flag, a DDS/ PDL update counter, a numnber of groups, a

nunber of zaqnpes, | ocat i on. of, rimary spare afea, | ocat i of first

| ogi cal sect%r nJra'f'ﬁé‘Ppar%FH%IOfaC?ﬂ":ir ? Whﬁrﬁ?‘{'QF Bgré{g"_t‘&&e‘%ﬁ ??%@'ihe’f 'SF bﬁ%’rﬁle %?‘Fé

|53e n;rlh ]?1|s gt@%&hﬂ&eﬁfvaﬁkﬁvmtﬁ&’a VAR gt 1abif IBickEdg ihlebereiGh e MBELIicdiidh DPS
flag, a value of a bit indicating user certification and a value of a bit indicating disc manufacturer

certification are "0Ob," whether the DDS/PDL update counter value and an increment of the
DDS/PDL update counter representing a difference in the DDS/PDL update counter before and
after the performing of the reinitialization without certificatioﬁ are "0," checks the number of
groups and the number of zones, and checks whether first and last sector numbers of the primary
spare area are predetermined sector numbers, whether the location of the first logical sector
number is a predetermined logical sector number and whether the start logical sector number for

each zone is a predetermined logical sector number.

59.  The apparatus of claim 54, wherein the verifier checks the PDL structure by

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

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

PDL entries do not exist.
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is a predeterm ned val ue, whether a value of a bit indicating in-progress
inthe disc certification flag, a value of a bit indi cati{?% fo?rmﬂi
certification and a value of a bit indicating disc manufactur
certification are "Cb, " whether the DDS/ PDL update counter value and an
increnent of the DDS/PDL update counter representing a difference in the
DDS/ PDL updat e counter before and after the performng of the
reinitialization without certification are "0, " checks the nunber of
groups and téle nurHeepparhtuz oNcsim B) dhefeRit Yeiifith ehdeRs the ISDL staRehré B n%&he‘él%ﬁafgor
nunbers of the primr spare area are predeterm ned sector ers

whet heran HaL jdsal aﬁr:rohn ébLtunéatr pouater| ydrE sectos aumber of gsegpadary §p%re area (SSA),

d
P ees % DhAnhRPlCRicAReL8f, RATRoPRRbMRThIRL, LG it BT by B o
appar at ofenbfiesdh alie SDY, andfh@irlﬁtegnﬁyhﬂ'tMﬁSDLIeﬁfrleﬁ.heCkS the PDL structure by

checking a PDL identifier, a nunber of entries in the PDL and an integrity
of the PDL-entries. 60. The apparatus of claim59, wherein the verifier

checks whet t ether
nunber of entTri e?ﬂien %hﬂgﬁél&h}% tv, htﬁreﬁl@&%gg%&mﬁl %ﬁq’h\é@ﬁy&e% e ﬁe S do
not exi 8ta prédetddmine@ilud) Whethdr. thd BBLApdak Fbuierovahed a&idmn5ﬂcreﬂieﬂr(ﬁltﬁb S’BLI fier

checks the SDL structure by checking an SDL identifier, an SDL update
count erupdatesqoupter reprasenting rditfereace i theSBhaRdate sppter hefora andsafigr the 5 t ot al

nunber C QAR I
g aNorRBecst e fdiRlfoach PRV rttPattyone O llemnef o RASDRPHIC Apdatd
ent r i escoufifér vdloe ambarpinsietenodf the DDSVRIDL updete edunter heprmhuﬁg gdiffehack & the
whet her _the SDL identifier is a predeterm ned val ue, whether the SDL
updat e PBSRIE update,countey before ard hlie rerformmgafithe (eputializagon without

" €Pr es el Ay e 02 RGHer e b 31 6 G0 Sua D! BFaF nlifly UriBLic e
performngo reéini |aI|za|onvv| nout cer i'cation fff

t he DDSleBioks atp darrectly Gertovalues/desigaatad duringy the mmaﬁommmmr fHaSbﬁBIaraarfdnt e

counter representing a difference in the
flag is not full, whether the number of entries in the SDL is "00h," and whether information on

C—

the SDL entries exists.
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DDS/ PDL updat e counter before and after the performng of the[
reinitialization without certification are "0," whetheb h CTs280% sector
nunber of the SSA and the total nunber of |ogical sectors are correctly
set to val ues designated during the initialization, whether the spare area
full, flag is not full, whether the nunber of entries in the SDL is "0O0h,
and whether infornmation on the SDL entries exists. 26 0 5 OCT 2004 METHCD
OF VERI FYI NG DEFECT MANAGEMENT AREA | NFORVATI ON CF CPTI CAL DI SC UPON

| N T AWEADIOUR WG GRTER ST N Q0N VST 6 PERFCRM NG
THE SAME TARITRATE (O NG OARRET o hmb@% wx@ﬂr egfip _
managemagT almKAﬁM%) F(ni FERRORNING BHE OPAME Al dl sc upon initialization
wi thout certification, and a test apparatus for perform ng the sane. The

met hod includes generating as test information, defect nmanagenent
i nf or TeABSFRA G iQih THE DISGIL@SEREafter performing initialization wthout
certification on a blank test disc to which no data is witten, and
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