19 May 2004 1 Title: Method of scanning a recording disc for defects, and recording device for
recording information on a disc-shaped recording medium The present invention generally relates to a
method of recording information on a disc-shaped recording medium of the type havind & Matz00& of
substantially circular concentric recording tracks. Such recording tracks may take the form of
individual circular tracks or of one continuous spiral tdack. Each track is divided into logic blocks and
each block 5 has a data area for the recording of data. Furthermore, each block usually has an area
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be recorded in a recording session Is greafer than one block. The information to be recorded, also

referred amférgrationtmnadhddetiapstbrseriskaginediam packets having the size of one block, and the
successive data packets of a 10 file are recorded in different blocks of the disc. For a rapid data
transfer it is then desirable that the successive data packets are recorded in successive blocks. The
recording process can then proceed virtually continuously. Likewise, during the subsequent reading
(playback) of the information recorded on the disc the read process can proceed continuously. In
practice, a disc may exhibit defects as a result of which information cannot, 15 or at least not reliably,
be recorded at the locatiba pefsatdeteatiophecaemdbrs tlasgs e cagseetllnf racatding tdesaatione disc or

surface ﬂaﬂﬁsgfsﬂ‘a%é’d%cgﬁ?ng'%fﬁlﬁﬂ oetad Rpthe dalestalRdhen PQIMRTLRaRIG Ser recording.

The defects may be of a very [ocal nature and 'may be confined to a small portion of only one block,

which defeepssiiilipacrshshifetitecke rofivhftep s msoiracefaaystabethe fonsafidadivelpdssmsidanat a
defect ocqppies & 6K RMERMLAL Ussurtase AieR el & eefidingdifgil Bilastmeriansd defects

will be referred to hereinafter as " spot defects”. There are various possibilities of coping with the

occurfencaphdiafa s irfordbergirydineal dati-sk wokeinintg.isah dhedk wupdlyias AteroalrssRirier the
write procﬁﬁsth\é’ﬁ%%}%ﬁﬁg%ﬁ'&fgﬁ%m&%p%ﬁ&%&e%ﬂﬁs been recorded correctly. This is effected by

25 reading out the recorded information and to compare the information thus read with the source
information: if it appearbt&aeithibR s 96 S AHBAHRS FARFIs WY dethB it fSERTEiRSRSBONdEViates

from the sgures: MIRTAIRLION & WWile RRhis LR RdviHR 13 Ry ReRANGNIY TRRAITE thAVdEeRRALNG the
write operation in another recording area of the recordln% disc. An example of
into successive data packets having the size of one block, and the successive data packets of a

10  file are recorded in different blocks of the disc. For a rapid data transfer it is then desirable that
the successive data packets are recorded in successive blocks. The recording process can then
proceed virtually continuously. Likewise, during the subsequent reading (playback) of the
information recorded on the disc the read process can proceed continuously.

In practice, a disc may exhibit defects as a result of which information cannot,

15  or at least not reliably, be recorded at the location of the defect. The defects may be caused by
material defects in the disc or surface flaws of the disc. The blocks affected by the defect are
then no longer suitable for recording.

The defects may be of a very local nature and may be confined to a small
portion of only one block, which defects will be referred to hereinafter as "point defects" but it

20 s likewise possible that a defect occupies a larger portion of the surface area of the recording
disc. The last-mentioned defects will be referred to hereinafter as " spot defects".

There are various possibilities of coping with the occurrence of defects in
recording discs. A first possibility is to check at regular intervals during the write process
whether the information to be recorded has been recorded correctly. This is effected by

25  reading out the recorded information and to compare the information thus read with the source
information: if it appears to be impossible to read the information or if the information read
deviates from the source information a write error is detected, which is subsequently repaired

by repeating the write operation in another recording area of the recording disc. An example of



19 May 2004 2 such a read-after-write method is described in US-A 5,218,590. It is then even possible
that the recording disc has certain spare recording areas, which normally are not inscribed but which
are only used for re-writing information for which the first write operation failed: an exartfpof #0ig4dis
described in US-A 5,623,470. 5 A drawback of such read-after-write methods is that the recording
process is slowed down by the verification during the2recording process and the possible re-writing of
an information packet. Therefore, such methods are suitable only if the speed of the recording
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memory and can simply be retrieved again. Such a situation occurs for example in the case 10 of
recording b decarfing discdraperenmepastycdodiag erctherd imfersitoatiorardmoshisiiribedspeted of the
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situation occurs, for example, in the case of real-time recording of signals having a high information
rate, for example eflidlie sigastslond i birtiv &2 itiéb signals. In order to allow the recording process

15 to be carried out in a0 yndigtubgesmANBRL s desiahledbal WiaHmaiaIsIaling 18dbs jlocation of

defective blocks is available prior to the recording process. Said information is then "employed during

recording 9pW  d eEreetiviechieoidlsadiensglmply Siippeardms exegersiensf tbadossiblactrainigpgsdess is
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the 20 information for specifying the defect locations. Until now if is customary to acquire said

informatioPr@sese éorainycatisihipelatalon akenteleordiery thesit umag entesbe eassieted idea eble 1But the
recorded duymmy,daiiand sihseBianty.ceqnain salddala i R SRYE daidplt i fiergustomary

to examine all the blocks of all'the recording tracks on the recording disc in this manner. This has
been Yes@itieepeddngigfidafofreragtenmRrAgmoy 716, from which the 25 preamble of Claim 1 is

known. However, such ggpetediigs e HaNBASkINAith e BRUGT tﬂ%cJMﬁgﬁo@@w%Ck

particularly in the case of, for example, a video recorder, since a user may expect that a video

recorder iBHEHATIRPCOMEIHE Y DFIALBRINA BB RRSSFriBRGT BV WSe SHAB A HgEPBRSAE DS the
invention %ﬁ%ﬂﬁ@iﬁ]g{@ &Q@MEmﬁmQQ&BrQBW@Qrﬁl@Wﬁ@Q ﬁiﬂgﬁ' RARIRCIS rate, for

example audio signals or, in particular, video signals. In order to allow the recording process
15  to be carried out in an undisturbed manner it is desirable that information relating to the
location of defective blocks is available prior to the recording process. Said information is then
employed during recording and the defective blocks are simply skipped. An example of such a
recording process is described in JP-A-09.102.173.
The present invention more particularly relates to a method of acquiring the
20  information for specifying the defect locations. Until now it is customary to acquire said
information by recording dummy data on the recording disc during a test session and to read
out the recorded dummy data and subsequently compare said data with the source data. It is
then customary to examine all the blocks of all the recording tracks on the recording disc in
this manner. This has been described clearly in, for example, EP-A 0 798 716, from which the
25  preamble of Claim 1 is known. However, such a method has the drawback that it takes much
time. This is a drawback particularly in the case of, for example, a video recorder, since a user
may expect that a video recorder is ready for recording fairly rapidly after insertion of a new
disc.
It is a major object of the invention to provide a more efficient method of
30 testing a recording disc for defects.
The present invention proposes a method which is particularly useful in
recording systems which intrinsically include a very powerful error correction. Such a

recording system is, for example, DVR (Digital Video Recording), which system is known per



The present invention proposes a method which is particularly useful in recording systems which
intrinsically include a very powerful error correction. Such a recording system is, for example, DVR
(Digital Video Recording), which system is known per 19 May 2004 3 se and will not be ldestaytizifin
more detail here. It is to be noted merely that in DVR a recording layer of a disc is disposed at a
comparatively short distance (approximately 0.1 mm)3from the disc surface. A laser beam used for
writing/reading then has a focus which is situated fairly close to the disc surface which faces the laser

source, a3 2. tepil Ol WRICR NG 1RIGH SROLSIIUMELON S IRGR ISP AAYEH ARl The system

is therefore comparatively susceptible to slight disruptions of the disc surface. The error correction of

the DVR gys_téﬂiunig lgaqmﬁ/erdiﬂq&ﬂadmwcwmm@p@fa@mm Séwﬁréiﬁﬁaacgdﬁnmaimetylsrﬂélmmions of
a block, parigularly;IpQge-cause &y point uggé%'iswﬁ%%ﬂ%&iﬂgerﬁ%ﬂtﬁai‘ PropieMitreciding fliscs

intended for DVR would have 10 exclusively point defects, these recording discs should, in fact, not
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The affected portion of the block will'be largér as the spo ects are larger and the affected portion
of a blockwsespblerfoalichtidisantansiad tieskissore@gen system can no longer, or at least not 15

rapidly enough, correctHie (E3yllnd iR SFASHYIE AIRIaLSGSSIRRG R ANAWIAG IRGRIQNS of Spot

defects which are larger than a predetermined acceptance threshold. Therefore, it is a particular object

of the presewtligUentiohasqmosiaevaly amdiamrtramebiadilaskingracisels mbgreFrasestdngamddium, in
which defaciieapWinRe FRRISICH BIMENHAS AR 2GRS IR R RBIBSRIRGHJRHRRhold size are

identified comparatively rapidly while defect areas whose physical dimensions are below said
thredRold ceshsEalred drfestpriwsprasoedineiiaey aimalesu g tutiny e¥ambassamiaca Kpdhelefect

whose dimensien dp e 'araiudingl diregiion Qf Seotding frack é@ﬁgﬁ@gﬁlﬁmgﬁfb}? so large 25
that the resulting recording error cannot be corrected by the error correction system and further has

such a larg®erAbadiorPIHIINE pdhsve e Hilertcle GrifecAscbd ifgeaaek snphdrpctimaesibisy terht the
spot defecf extandisiaveionianvBstiasent RAARING: liakkss arddhePiRseRt drveRrtigiahases on the

recognition of the fact that it is then not necessary examine all the
block may even be so large that the error correction system can no longer, or at least not
15  rapidly enough, correct the resulting write errors. It is therefore desirable to know the locations

of spot defects which are larger than a predetermined acceptance threshold.

Therefore, it is a particular object of the present invention to provide an
efficient method of testing a disc-shaped recording medium, in which defect areas whose
20  physical dimensions are larger than a predetermined threshold size are identified
comparatively rapidly while defect areas whose physical dimensions are below said threshold
can be ignored.
The present invention advantageously utilizes the fact that a spot defect whose
dimension in the longitudinal direction of recording track (tangential dimension) is so large
25  that the resulting recording error cannot be corrected by the error correction system and further
has such a large dimension in the transverse direction of the recording tracks (radial
dimension) that the spot defect extends over many adjacent recording tracks, and the present
invention is based on the recognition of the fact that it is then not necessary examine all the
recording tracks individually but that it suffices to examine only a few recording tracks,
30 referred to as test tracks, which are spaced at a comparatively large distance from one another.
There is always an area with a comparatively large number of non-examined recording tracks
situated between the individual test tracks which have been examined. If during such an

examination process no defect is found, this does not mean that the examined disc does not



recording tracks individually but that it suffices to examine only a few recording tracks, 30 referred to
as test tracks, which are spaced at a comparatively large distance from one another. There is always
an area with a comparatively large number of non-examined recording tracks situated beétegr2@hé
individual test tracks which have been examined. If during such an examination process no defect is
found, this does not mean that the examined disc doet not 19 May 2004 4 5 10 have any defects at all
but it will be obvious that a possible defect will then always have a radial dimension smaller than said

number of,non-exaiNad JEGRIING WAFks BU{%H‘?&P&%@&%%%@Q@Q%{PE st 5'@%’5%'%% FEh atthe

tangential dimension of such spot defect which is yet present will also be small e e present

invention faddlal;djmgmgwmlés«aﬁhﬁnéqh’en@m mfommya@m@n@ mrdmammwg@/bﬁ%ma track
is found tqexhibif A, AeIECk 0. OrdRl IR-ARIETHDENS FiaRnOlNG ARG dNiR £Rn PR &ltegigd prior to

recording but preferably this is effected after the recording, and a suspect area at opposite sides of
the test tractsomivhligsuprisabecterebtive is skipped during recording. Thus, in accordance with the

preseqit invention an aogRpIAbIE AMRIRNYSFISAALORMSEN ALHTIRRINAN SR JPRITe and

the reliability of the test. In the prior art it is customary, as stated, to check for the presénce of disc
defects orctidragisivar wivsaly anutesfistakibfigursbie syhigirmssiceaia. orddrdovBeicknomns ibh siBetest

methods ighiat ibRY M AW BNEReRYBING A IR A A HRaRkIS Nl SUCREIHAS gannot be

used for write-once recording discs. It is a further object of the present invention to overcome these

problems &sojding. radHsespsciriedroppBeti byt pféee siriverkivhieh édErnddabe dsfeitiarack of

a recordi@gsﬁlﬁﬁm%gqg&giﬁge tracking signal. For this purpose, the relevant track on the 20
recording disc is simply followed by a laser beam without information being written into said track or

withdft information beirldiveaid fiesiordangansiiR. titRecseroi ARG @haccapidfisctaneromidng signal
will exhibitidantifighle LA\ te RO sharMal a0 B IaRt caaRIriely hLhiscan be detected in a

fairly simple manner. The defect criterion proposed by the present invention is that the absolute value
of the tracking signal exceeds a predetermined threshold

In the prior art it is customary, as stated, to check for the presence of disc
defects on the basis of writing and substantially reading (dummy) data. A drawback of such
15  test methods is that they are quite time-consuming. A further drawback is that such methods
cannot be used for write-once recording discs.
It is a further object of the present invention to overcome these problems as
well. To this end, it is proposed by the present invention to examine a recording track of a
recording disc on the basis of the tracking signal. For this purpose, the relevant track on the
20  recording disc is simply followed by a laser beam without information being written into said
track or without information being read from said track. If the recording disc has a defect the
tracking signal will exhibit identifiable deviations or errors or will even be lost completely.
This can be detected in a fairly simple manner. The defect criterion proposed by the present
invention is that the absolute value of the tracking signal exceeds a predetermined threshold
25  level for a predetermined time or longer.
A major advantage of this test method proposed by the present invention is that
no write operation is effected and that the test can be performed very rapidly.
These and other aspects, features and advantages of the present invention will
be elucidated further by means of the following description of a preferred form of a test
30  method in accordance with the invention with reference to the drawings, in which:
Figure 1 is a diagrammatic plan view of a part of a disc-shaped recording

medium;



25 level for a predetermined time or longer. A major advantage of this test method proposed by the
present invention is that no write operation is effected and that the test can be performed very rapidly.
These and other aspects, features and advantages of the present invention will be eludiéiaty fl{rtHer
by means of the following description of a preferred form of a test 30 method in accordance with the
invention with reference to the drawings, in which: Figure 1 is a diagrammatic plan view of a part of a
disc-shaped recording medium; 19 May 2004 5 Figure 2 is a block diagram which illustrates a part of a

recording device in whiglh e esILIYRNON RiRMARIaK Qe AR HARoL fest method

in accordance with the invention; and Figure 4 is a flow chart of another test me In accordance
with the invbisliohe Pirigurenyéstipdisgramndisde plan view of a part of a disc-shaped recording

medium 1, for example ggg Innarliglar A0, PRRGALIEFRIANG ARG IAHRE M YR il AIE dias a

multitude of pre-defined substantially circular recording tracks 2. To illustrate the present invention the
recording disc 1 in FiguFegurissisawitowithakrebadieheierst wethod magdordangeim thetlienmvondpots. The
radiakand tangential dimensions of each spot defect are of the same order of magnitude, the spot
defects 11, 12 and 13 being represented as substantially circular spots in Figure 1. The radial and
tangential dimensions dfigvectitds gpbegiataatatie plen visvipdraneepishisc-cnnsdqaesndynghe affected

track lengih.af\ahf §CRANG K AP iﬁ&ﬂ%&?r‘éltﬂiafh‘éaﬁi retsRAhdalectd it GemRRafiyeligmall, the

number of tracks affected by the first Spot defec being also comparatively small. The same applies

to the secbfdegpblttedefiTre-dHamplmbsiantnily sy @ losanseardmg pesks il Eordlustptedtion system so
thatitis SySIAPHRI TIPSR RIFFIRECHHERE: QML R SRIVARALY RlYcsaRl Hagkdepgt Qnly when

the affected track length becomes comparatively large the error correction system will not be 20 able

to cdfect tRanrdiuifong rfcpriing g rodiaBydvtapgtlabdiaiisienssasotrd saekdgigsttae dohparatively
large spotyggfestds e dbiR@aIRO @RRBIRALIRI Higweddthatihg SRLATRCQINRMHFARKS 2

affected by the comparatively large spot defect 13 is larger than the number
circular spots in Figure 1.

The radial and tangential dimensions of the first spot defect 11 are
comparatively small. Consequently, the affected track length of a recording track 2 afflicted
15  with the first spot defect 11 is comparatively small, the number of tracks affected by the first
spot defect 11 being also comparatively small. The same applies to the second spot defect 12.
The DVR system has a particularly powerful error correction system so that it is
substantially immune to errors produced over a comparatively small track length. Only when
the affected track length becomes comparatively large the error correction system will not be
20  able to correct the resulting recording errors. By way of illustration, this is the case with the
comparatively large spot defect 13 and it is also apparent from Figure 1 that the number of
recording tracks 2 affected by the comparatively large spot defect 13 is larger than the number
of recording tracks affected by the comparatively small spot defects 11 and 12.
In a conventional manner each recording track 2 is tested by writing and
25  reading data, which is very time-consuming. According to the present invention it is proposed
to examine only a limited number of recording tracks of the disc 1, the tracks to be examined
being referred to hereinafter as "test tracks 2T". Figure 1 shows some of these test tracks as
comparatively bold lines referenced 2T1, 2T2 etc. Successive test tracks 2T are spaced apart
by a predetermined number N of recording tracks. Hereinafter it is assumed by way of
30  example that N is 50. However, it will be evident to one skilled in the art that N may have any
other suitably selected value.
Figure 2 diagrammatically illustrates a recording device 20 for recording

information such as real-time video signals on a recording disc 1, in which recording device



of recording tracks affected by the comparatively small spot defects 11 and 12. In a conventional
manner each recording track 2 is tested by writing and 25 reading data, which is very time-consuming.
According to the present invention it is proposed to examine only a limited number of ré@dvtling @fecks
of the disc 1, the tracks to be examined being referred to hereinafter as "test tracks 2T". Figure 1
shows some of these test tracks as comparatively botd lines referenced 2T1, 2T2 etc. Successive test
tracks 2T are spaced apart by a predetermined number N of recording tracks. Hereinafter it is

assumed by ey ol 30 SXAMRIE hatois 30 Howess Ll e syidentin.ane Aiied inheiagt that N

may have any other suitably selected value. Figure 2 diagrammatically illustrates a recording device
20 for recesdingemferpideioniagchvastieaaiditnatvid edagitpdais ispoadradordingodion anéhtovisieth recording

device 19;May,2004 &40 (e RISTERALIINETIRRIS SBIRRIIEH, Ihg/QGRITRY device piwlich will also

be referred to _as "video recorder”, has a write/read unit 21 adapted to record information 0n and to
read infoirnstible tromscthstracordingWisead unddercdntonopaccnsrontinibropkcidipsddadally possible

to uss a standardaiterea woihiRLANR RIRORSHLNLSMAN Wilhnot s drscrinaming fyther detail. Itis

to be noted merely that the control unit 22 tan give commands to the “write/read unit 21 via a
commandWinte/ 2 danixdniie wrrsomenbne 18, darsrampie e srntard) toserationt artriteosequence

number ofihe S5ieYAH IRAQIRRG AR At BLHER ARE YNGR L5A% APFIRNONIEIAIRE S IRnalirknown,

an optical recording system uses a laser beam for writing 10 information onto a track of the rotating
disc 1 and<denerateaniplg®sormation from the track on the recording disc 1. The laser beam is then

controlled so s to followthe, feackn @S Melj5 APV s S RURASE Hes dsuBagehafiagking signal

based upon the reflection of the laser beam from the track on the disc. If the beam is aimed exactly at

the dénterBormeatiaeRHea traekinbtaegiosatiasdskloind pbminarsasding inenasansWing dustrgkon it will
be assumgg dar Lo cof SHPlIGHLY ShahiusHaAMRRYRISHS 26 ol R ORERKUEL Pdine art it

will be evident which adaptations are necessary if the nominal value is non-zero. If the beam is not
exactly cefteray Bar thestPiEROEfeIps e Sladeptianirigkies stanslinsah anen for wlesbnmefdhedtsection

movement Of e JASHE RERMo ABHS KEOWRREDSn FORiNESakR @ simrliGibtdl wHiRaragsymed in the
following description that the value of the tracking signal is proportional to the
tracking signal has a known nominal value; in the following description it will be assumed for

15  the sake of simplicity that this nominal value is zero, but to one skilled in the art it will be
evident which adaptations are necessary if the nominal value is non-zero. If the beam is not
exactly centered on the track the reflected beam will contain information for controlling a
correction movement of the laser beam, as is known per se. For the sake of simplicity it will be
assumed in the following description that the value of the tracking signal is proportional to the

20  radial deviation of the laser beam with respect to the track center and that the sign of the
tracking signal indicates the direction of the deviation. If the disc has surface defects the
tracking signal will deviate or will be lost completely, which can be detected in the write/read
unit 21 and/or in the control unit 22, as will be evident to one skilled in the art.

This tracking signal is obtained even if the control unit 22 only instructs the

25  write/read unit 21 to follow a track without information being read or written. The tracking
signal of the addressed track is transferred to the control unit 22 by the write/read unit 21 via a
signal line 24.

In the scope of the present invention it is assumed in general that a track has a
satisfactory integrity if there are no disturbances in the tracking signal over the full length (one

30 full revolution) of a track, or if they appear at the most in a small enough portion of the track;
this will be referred to as a "correct track" or "track OK". However, if the tracking signal
contains one or more disturbances over a too large part of the track, this will be referred to as

"failing track". The lack of track integrity or the track failure, will be regarded as an indication



20 radial deviation of the laser beam with respect to the track center and that the sign of the tracking
signal indicates the direction of the deviation. If the disc has surface defects the tracking signal will
deviate or will be lost completely, which can be detected in the write/read unit 21 and/ot9rMhg 2@3trol
unit 22, as will be evident to one skilled in the art. This tracking signal is obtained even if the control
unit 22 only instructs the 25 write/read unit 21 to follow a track without information being read or
written. The tracking signal of the addressed track is transferred to the control unit 22 by the
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\t
that a trac?< has'a satisfactory integrity if there are no disturbances in the tracking signal over the full
length (orieaginglsienalIStion) bt atitrack ey ifresencapp et itsel piodtwithosirtalivacagbipungon of the

track; thiW@é@@aﬁ%gﬁﬁgQréoc%l@t;@ﬁ’l%?giﬁf?e%" or "track OK". However, if the tracking signal contains

one or more disturbances over a too. part of the track, this will be referred to as "failing track".
The lack of track integrifho coéretasktiad wichw e ¢ dogateradcad) apn ddeptedibncag yvay 2004 7 of the
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signal S is indicative of the presence of a surface defect without a time-consuming write/read/compare

cycle being??éégrrwpndi@gc@mwﬂwmadﬂh@ewgﬂgi Mm@@o}@a@dmefddw ceppydstd test 5
procedure. ipcc0rdanGQiWI R JhGRIESETAVRREQS R astefsainmdigh e shayld Aridgdised for

recording because they have been damaged too much, when the video recorder 20 receives a

recording E6rifemep¢raae20der, the EvatriiBeioda gnamplectt thisiseorqdusandd batelugidaisdevittecorder

20 for thegﬁgmtmwpﬁ@ghis procedure will be elucidated with reference to Figures 1 and 3.
10 The test starts in a step 101 when a new recording disc 1 is loaded into the video recorder 20. In a

steplP02 the control unitP2tasstiaessithesintéibademn TvecdetrdiirgidiseHelsiedasdynde the first test
track 2T1 {gybs L¥amineqd. The sequence number or address of this first test track 2T1 can be 1. The
write/read unit 21 aims its laser beam at the first test track 15 2T1 and follows this track for a full

revolution. It will be evideatsteRtIPRtHIS eariEoiiEfred drdricsT BB Sunteaeftiani hi tiislelsiantasciss not
relevant: g daiaJpiREpatiaBwick MayHePE S M ed. The sequence number or address of this

first test track 2T1 can be 1. The write/read unit 21 aims its laser beam at the first test track

15  2TI1 and follows this track for a full revolution. It will be evident that in this case the presence
or absence of data in this said track is not relevant: any data information which may be present
is ignored. The test merely aims at examining whether the write/read unit 21 can follow the
test track 2T1 without any problems over its full length.

Upon completion of one full revolution of the disc 1, or during this revolution,

20  the control unit 22 checks in a step 103 whether the integrity of the examined test track is OK
on the basis of the received tracking signal. If this appears to be the case, as is shown for the
first test track 2T1 in Figure 1, the control unit 22 instructs the write/read unit 21, in a step
104, to move the laser beam by N tracks, and the control unit 22 proceeds to a step 105. N may
then have a predetermined fixed value, for example and preferably 50.

25 In the step 105 it is checked whether the end of the disc has been reached. If
this is the case, the test procedure is stopped; if it is not the case, the control unit 22 reverts to
the step 103 to test the integrity of the next test track.

Thus, the recording tracks situated between successive test tracks are skipped,
i.e. they are not tested. If a spot defect is situated in the intermediate area, such as the first spot

30  defect 11 shown in Figure 1, this will not be detected.

If in the step 103 it appears that tracking errors have been found, the control
unit 22 proceeds to a step 110 to determine the radial dimension of the detected spot defect,

which is expressed as the number of tracks 2 affected by this spot defect, which is denoted



is ignored. The test merely aims at examining whether the write/read unit 21 can follow the test track
2T1 without any problems over its full length. Upon completion of one full revolution of the disc 1, or
during this revolution, 20 the control unit 22 checks in a step 103 whether the integrity ¢ty 2004
examined test track is OK on the basis of the received tracking signal. If this appears to be the case,
as is shown for the first test track 2T1 in Figure 1, the8control unit 22 instructs the write/read unit 21, in
a step 104, to move the laser beam by N tracks, and the control unit 22 proceeds to a step 105. N
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are not tested. If a spot defect is situate area, such as the first spot 30 defect 11
shown in Figorg spahis{edt hdt be detected. If in the step 103 it appears that tracking errors have been
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spot defect, which is expressed as the number of tracks 2 affected by this spot defect, which is
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second test track 2T2 shown in Figure 1, where a tracking error will occur as a result of the second
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magnitUd%}mtt@ﬁe@?tﬁftﬁ%ﬁﬁ%pﬁfzﬁﬁl@fp@@%ﬂ%mﬁm@h@@?crl§i9&%le(3rﬁ%)tﬂ\émal%ential

predetermined threshold value M. If it is found, as with the second test track 2T2, that thé radial

dimédfsiorflxnaraisr ehthe detestathiotoe e tarettisripot thrattedad irackitagbfrmacBpdttifect 12,
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by the sed
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these recording tracks are affected by a spot defect, _
they are normally released for recording purposes. The control unit 22 now returns to the step

15  104. A suitable value for M is for example approximately 50.

If in the step 120 it is found, such as in the case of the third test track 2T3, that
the radial dimension X (track) found for the detected spot defect, such as the comparatively
large third spot defect 13, is not smaller than the predetermined threshold M, it is decided that
the tangential dimension of the detected spot defect is impermissibly large. The affected track

20  length of each of the recording tracks affected by the third spot defect 13, such as the third test
track 2T3, is so large that the resulting write and/or read errors can no longer be corrected by
the error correction system. The control unit 22 then proceeds to a step 130 in order to record
the addresses of the relevant tracks affected by the third spot defect 13 in a defect list stored in
a memory 25 associated with the control unit 22. After this, the control unit 22 returns to the

25  step 104.

The defect list may take the form of an initially empty memory in which only
the sequence numbers or addresses of affected tracks are stored. The defect list may
alternatively take the form of a memory having a predetermined number L of storage
locations, each storage location corresponding to the sequence number of a given recording

30 track and the content of said storage location being indicative of the relevant recording track
being affected or non-affected. It is then adequate if each of the storage locations comprises

only one bit.



they are normally released for recording purposes. The control unit 22 now returns to the step 15 104.
A suitable value for M is for example approximately 50. If in the step 120 it is found, such as in the
case of the third test track 2T3, that the radial dimension X (track) found for the detected dyjay débdct,
such as the comparatively large third spot defect 13, is not smaller than the predetermined threshold
M, it is decided that the tangential dimension of the detected spot defect is impermissibly large. The
affected track 20 length of each of the recording tracks affected by the third spot defect 13, such as the

third test track 2T3, Is %%éarr&%ﬁﬁlﬁgtﬁé‘vf%%iﬂ%ﬂm%ﬁdg{&EJ&% ﬁ{f&ﬁﬁﬁ%}lr@i&ﬁ%%&%f%recmd

by the error correction system. The control unit 22 then proceeds to a step 130 in ordér to record the
addresseshsfdise felEhamirtraokecasfesiddbyubsianiielspdeniefelciolssiangaidfecitigirersredvittha memory

25 associgied W IR CONMQIHRE Gait XL 115, L6 SAMHA N MR FEAIS HOARS AR GHEPS104. The

defect list may take the form of an initially empty memory in which only the sequence numbers or
addresseslofingracitiogruskty stapstoraecordmg s isttadathcrdiarbanib betaxeehethori sithunemory
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sequence number of a given recording 30 track and the content of said storage location being
indicative Dgtiab eelvaausdy ortihmy tReire ieine etfer rasvblasnoitleteel: iniderrascatfequate if each of

the storage, |aGAURRRIGAMRIISES: ARCRNELErdPNACARNS IR GERNAIRY ARVRS A Byryeady to

record information (video signals) on the disc 1. The write process will be substantially identical to a

standard witdiptiecesss licemparyivolsdatgasp dofsaslthaniiecisdideghearesiaaly skinprddefect list in
the memogy 23, \during Wriing, and e skiR NG IREPEH R HFRCHR Pé&%ﬁd%ﬁ&&?&@kétdefiﬂhp?es&é thatitis

thus 5 also possible to record a very rapid information stream, for example a real-time digital video
sign&f, coAthisudtBiPROPGIR Bedptfarsgbiath BRepuestBlassatigafseqsiips thetaRE Hfvebmpathtively
small spot,defegtsthe,grror correction system is activated to correct any errors and in the case of
comparatively large spot defects the affected tracks are simply skipped. Moreover, it will be evident

that the method of testihgafesrarshamhgraneses bptHe resraingveotwsdonteing re i séedrdance
with the PrRRRRLMYRNUENdREUI&SR.SHORARRLY B s7alLi AIRUBE AfHiM&tisc 1 is loaded into the

apparatus 20. However, it is alternatively possible for the control unit 22 to be adapted to

15  record the defect list on the disc just tested. In that case the control unit 22 may be adapted to
check first of all, each time that a new disc 1 is loaded into the apparatus 20, whether already a
defect list has been recorded on this disc and, if this is the case, to load it into the memory 25.

In the step 104 the jump of N tracks to be skipped can be made with respect to
the test track 2T2 as shown, but this jump can also be made with respect to the track having

20  the highest sequence number, which has been tested in the process of the step 110.

In the step 110 the parameter X (track) can be determined by testing, starting
from the relevant test track, all the individual recording tracks having decreasing sequence
numbers in a step similar to the step 103 until a recording track without tracking errors is
found, and by subsequently testing, again starting from the relevant test track, all the

25  individual recording tracks having increasing sequence numbers until a recording track
without tracking errors is found. However, it will also be possible to skip each time a number
of tracks or to halve each time the jump between two tracks to be tested, starting from N. It
will be evident to one skilled in the art that various efficient search strategies are possible.
However, for the sake of simplicity these are not illustrated in the flow chart of Figure 3.

30 As already stated, the integrity of the track being examined is determined on the
basis of the received tracking signal in the step 103. Although a variety of criteria are
conceivable, the present invention proposes a criterion which, on the one hand, can be

implemented comparatively simply and, on the other hand, yields a satisfactory reliability. For



The test method proposed by the present invention for testing the recording tracks of the recording
disc may be carried out each time when a new disc 1 is loaded into the apparatus 20. However, it is
alternatively possible for the control unit 22 to be adapted to 15 record the defect list onlthddis2(0st
tested. In that case the control unit 22 may be adapted to check first of all, each time that a new disc 1
is loaded into the apparatus 20, whether already a défect list has been recorded on this disc and, if
this is the case, to load it into the memory 25. In the step 104 the jump of N tracks to be skipped can
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the track having 20t ighest’'sequence number, which has been tested in the process of the step
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the step 103 until a recording track without tracking errors is found, and by subsequently testing,
again starthwytieonatine. réleyai zeerndaete witthboprisdivithyantecoridingsstanre thatthg reteasing
sequanceyaymhers it & [RIANSIRAK: YIHDRHY HRE IR SIS IS URS dHOWRURL i Wilalso be
possible to skip each time a number of tracks or to halve eachtime the jump between two tracks to be
tested, statgAdIfaHdViRtiq Mt eoiest o tbpecskitad thethiecdsthatv aripesresiidibhlosgarch strategies
are possibjg.,figwever, for the sake of simplicity these are not illustrated in the flow chart of Figure 3.
30 As already stated, the integrity of the track being examined is determined on the basis of the
received tracking signallitethiackiap sigsalies surhinanghpienabr deePianardliebseaicasedstie theesent

invention praposes aatiterioN i ARitheionahiard veasbe Iopiemapted,cOMmPaRINAY JImP!lY and,
on the other hand, ﬁggjs a satisfactory reliability. For 19 May 2004 10 the criterion proposed by the

preskht invehedririang siaed HeatundsiBrmakcohiitics earoRdsdrindsRgmarad derald adednot
deviate mych fHem e RABLEALYAIL 8 MUCHI SORRRP ANHSIAn GG ML Al IBEY Ack-RaIRZgxamined
and that any significant deviations will have only a short duration. Thus, in accordance with the
present infRdlaishbly Roassliriag traebpelutaciIshaisy EuanimBENs defective when it is found that a
tracking signal, which is indicative of a significgnt deyiagon with respect to the center of the track, has

an impermissibly long duration. The tracking signal has a nominal signal value Snom which
corresponds to the ~ Under normal conditions said value will appear more briefly as the tracking

15  error parameter is greater. In accordance with the preferred criterion proposed by the present
invention the track being tested is considered to be defective if the tracking error parameter is
greater than 0.5 for a length of time of 60 ps or longer.

Figure 4 shows a flow chart of another variant of the test method in accordance
with the present invention, which is to be preferred over the method described with reference

20  to Figure 3. Identical reference numerals refer to identical or similar steps, which will
therefore not be described extensively.

If in the step 103 it is found that the track being tested is defective, the sequence
number of this track is stored in a list in a step 141, said list being stored in the memory 25 and
being referred to as "primary defect list". This is the case, for example, for the second test

25  track 2T2 and the third test track 2T3. Now, in contradistinction to the method described with
reference to Figure 3, it is not determined which adjacent tracks are affected: for the time
being it is assumed that all the tracks 2 in the area between the examined test track and the test
track directly preceding it are "suspect". This is also assumed for all the tracks 2 in the area
between the examined test track and the test track directly following it. These two areas

30  together will be referred to as the "suspect area" 3T; Figure 4 shows two suspect areas 3T2 and
3T3, which correspond to the test tracks 2T2 and 2T3, respectively. Thus, each suspect area
3T comprises 2N tracks. In a step 142 the suspect area 3T is stored in a list referred to as the

"alarm list" in the memory 25.



center of a track; as already stated, it is assumed that Snom = 0. Furthermore, the absolute value 10
of the tracking signal has a maximum Smax which corresponds to a maximum lateral (radial)
deviation with respect to the center of a track. A tracking error parameter D is defined a$9 foltgvizd &/
normalizing the absolute value at said maximum: D=ISI/Smax Under normal conditions said value will
appear more briefly as the tracking 15 error parametgl is greater. In accordance with the preferred
criterion proposed by the present invention the track being tested is considered to be defective if the

acking error parameteg f JARUS! 1051} 8 10T AMENANLAG e 41 RORAAIPIASLFIaNIR 4 shows a

flow chart of another variant o the test method Iin accordance with the present invention, which is to
be preferrelicade ctaamedod desiaibtrdakithaeyersreminglengidere Rajdeatizalddfereridstsumerals
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is found that the track being tested is defective, the sequence number of this track i5 stored in a list in

a step 141istwaecliabingldmorednglenistrarnihsy 9 ukdptséangphefertedhotest tadksaryeddsect list". This
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contradistinction to the method described with reference to Figure 3, it is not determined which
adjacent traerdhereatgractistl for the time being it is assumed that all the tracks 2 in the area between

the examined test trackgapd. IR AAS! HACKHF Y PRGN & S sRPSRACH: WD TR RTFMMed for

all the tracks 2 in the area between the examined test track and the test track directly following it.
These twdhgreariod usticihef Wil Hdaefeersdear’8dsnewsigepr et 0BT Higuia thekawhllesuspect
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suspect area 3T comprises 2N tracks. In a step 142 the suspect area 3T is stored in a list referred to
as tHE "alBigHist ISNREaTEAGHE-25. 19 May 2004 11 Although, as explained, a distinction can be

made between the testacksAlTRIMHRAERR APAIUSIRE! {aGss ARLAIES BXAmINGAGANG Bpre may

be two different lists, whose contents are treated differently, it is preferred that, for the sake of
simplicity, s8Ry aist8iH A GFPIY SPtRoAYSIAGTRIRBIOMYdfeTorittace prathesbRf BistkhelReaddtaskeks

‘:‘;2?238 5 SamiRad A bINE SHSREE Mkl RINAE S1EBRhAMR FIRIEH P ANtoliste Whighond! be
each storage location corresponding to the sequence number of a given recording track.

15 After the step 105 the video recorder is ready to record information (video
signals) on the disc 1 in a step 106. The write process will be substantially identical to a
standard write process, with the proviso that the control unit 22 is adapted to read out the
alarm list (and, if applicable the primary defect list) in the memory 25 during writing, and to
skip the recording tracks appearing in said list(s). It will be evident that it is thus also possible

20  to record a very rapid information stream, for example a real-time digital video signal,
continuously without being troubled by possible spot defects. For non-detected spot defects,
which are comparatively small by definition, the error correction system is activated to correct
possible errors. For spot defects that have been detected the affected tracks and the suspect
tracks in the vicinity are simply skipped. Furthermore, it will be evident that the method of

25  testing the recording tracks of the recording disc, as proposed by the present invention, takes
comparatively little time.

Thus, in the proposed method, not only tracks which are affected by a
comparatively large spot defects 13 are skipped but also tracks which are affected only slightly
by a comparatively small spot defects or which are not affected at all are skipped. After

30  completion of the recording in the step 106, when the video recorder 20 need not be
immediately ready for further commands from the user, the video recorder 20 has time to
examine individual suspect tracks of the alarm list more closely in order to detect the

dimensions of the spot defects for each of the test tracks specified in the primary defect list.



to as the "alarm list". Subsequently, the control unit 22 returns to the step 104. It will be evident that
the control unit 22 of the video recorder 20 is now ready much sooner than in the case of the method
as illustrated in Figure 3 because the step 110 described hereinbefore with reference tol ILBIEGLI@43 is
not carried out. The alarm list (and the primary defect list, if any) can also be implemented by means
of an initially empty memory in which only the sequeri@e numbers of the relevant tracks are stored, or
by means of a memory having a predetermined number of storage locations, each storage location

corresponging, g i, REMUANSAIMB G @i@é‘ﬂ%@a“ﬁ%"&%@%&@%&d I Allesdbe sieR PP vIdeo

recorder is ready to record information (video signals) on the disc 1 in a step 106. The write process
will be sulbsgameidiyiiblertideal teytarastshard dhwriteqsiacdsaispail thaeksrbvisdeeatsthecdantile! daimn22 is
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writing, and to skip the recording tracks appearing in said list(s). It will be evident that it is thus also
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are comparatively small by definition, the error correction system is activated to correct possible
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tracks of the recording disc, as proposed by the present invention, takes comparatively little time.

Thus, in thepdgiosained stiedoldy almisg MabisawHidhearesafié die dhiig dest draglasdiivalydtagedspot
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defects or which are not affected at all are skipped. After 30 completion of the recording in the step
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stored in the alarm _
the case the control unit 22 reverts to the step 152.

15 Upon a subsequent write command the control unit 22 will read the defect list
in the memory 25 and will skip the tracks listed there. The defect list may be recorded on the
relevant disc 1, thus enabling the test procedure to be skipped during subsequent use of the
disc.

In an alternative variant the step 142 is skipped , which means that in the step 141 only the

20  defective test tracks are entered in the list referred to as the "primary defect list". The write
process carried out in the step 106 will be substantially identical to a standard write process,
with the proviso that the control unit 22 is adapted to read the primary defect list in the
memory 25 during writing and to skip the suspect areas (3T2; 3T3) which correspond to the
test tracks (2T2; 2T3) in this list.

25 It is noted that US 4,730,290 describes a control unit adapted to monitor the
tracking signal during a write process in a manner as described hereinbefore and to interrupt
the write process if the tracking signal is found to be indicative of a tracking error which is so
large that an adjacent track is likely to be damaged by the write process. According to a write
interrupt criterion proposed by the present invention, which is a criterion similar to the

30  criterion for track integrity described hereinbefore but now having a higher value for the
acceptance threshold, a decision to interrupt the write process is taken more in particular when
the tracking error parameter D of the tracking signal is larger than 2/3 for a length of time of

60 ps or longer.



list it is also simple to examine all the tracks specified in this alarm list. In a step 151 a first track
number of a test track is read from the alarm list (or, if 5 applicable, from a primary defect list). In a
step 152, similar to the step 110 described hereinbefore, the radial dimension X of the ti¢ tdated(dot
defect is determined and in a step 153, similar to the step 120 described hereinbefore, said radial
dimension X is compared with a predetermined thredi3old value M. If , as in the case of the third test
track 2T3, a detected spot defect 13 is found to be larger than what is deemed permissible, the control

unit 22 10 proceeds to § AP, IR .6 R0 eserined herRinbefoiea Ae

addresses of the relevant affected tracks in a list which will be referred to hereinafter as "secondary

defect lists @pbﬁ@ﬂydd@ﬁé@td@r}ph%\mh@mﬁé@b@m bh‘ittQ‘E d@ﬁeramimsqhmp@mﬁ_erg is a
following teSiFRACK i hk.alay '&‘ré‘?%é?fbl\é’@ﬁﬁl&&pdﬁ%msﬁlg%%ﬁrm&?@%ﬂﬂ@ﬁvéﬁt‘i’oﬁ g dfithe case

the control unit 22 reverts to the step 152. 15 Upo ubsequent write command the control unit 22
will read tl'tretb@fme!ilﬁ@dr{lﬂam&ﬂbﬁymdhmmrgwptthéf‘tmiﬂtsiﬁ@dé@adyeﬁévmwééf fisbmay be
recorded gp. e iRiRVAAiSE s thUs eARRIAG et prosarike do-RerskipRed, dusiag 3ybsgauent
use of the disc. In an alternative variant the step 142 is skipped, which means that in the step 141
only the Zossefertibe uespirtksasianaritared, i it Ebiheferreiwrad the "primary defect list". The write
process carried out in thesten.106 will heruldiaatialiy rRticakiaa StARdard it PERgeRS o with the

proviso that the control unit 22 is adapted to read the primary defect list inthe memory 25 during
writing aneoBRp s snsEE dodeeblistamd: tharalpipnict totreiggtmlstaniee reethgd desqticgt with) in this
list. 25 It ig.Agie thatribard 430,290 describes a control unit adapted to monitor the tracking signal
during a write process in a manner as described hereinbefore and to interrupt the write process if the
tracking signal is found to be indicative of a tracking error which is so large that an adjacent track is
likely to be damaged by the write process. According to a write interrupt criterion proposed by the
present invention, which is a criterion similar to the 30 criterion for track integrity described
hereinbefore but now having a higher value for the acceptance threshold, a decision to interrupt the
write process is taken more in particular when the tracking error parameter D of the tracking signal is
larger than 2/3 for a length of time of 60 ps or longer. 19 May 2004



13 It will be evident to one skilled in the art that the scope of the present invention is not limited to the
examples described hereinbefore but that that various changes and modifications thereto are possible
without departing from the scope of the invention as defined in the appended Claims. Hér ebagrafid,
the present invention is already advantageous if only 5 predetermined test tracks are examined in the
test procedure, even if the test procedure is not bésed on the use of the tracking signal, although this
is preferred. Moreover, in the method described with reference to Figure 4 it is possible to combine
the primagydefggs list and the alarm list to a single list in the method described with reference to
Figure 4. 19 May 2004 14 CLAIMS: 1. A method of examining a recording track (2) of a record carrier
(1) for the presence of a defect, wherein the track to be examined is followed without information
being written into said track or read from said track, wherein the resulting tracking signal is monitored,
and wherein the examined recording track is rated on the basis of characteristics of 5 the resulting

tracking signal. 2. A meAthétﬂécPlﬂ*@3&?11191%%!%é‘or\‘l’i’ﬂ%@ﬂ&ﬁ‘@)w&%gdr@&?{é}"(‘9) facpds rated as

being defective if the absolute value of the tracking sighal has a value which exceeds a predetermined

signal thréspestacfopiaasielgeterthinea teriowlofairtecsinuneéis folewadwetheut aaferaiaieg FeORIm 2,
wherein the fragking %@%@E@ﬁmﬂfﬂ sﬁiafiﬁéc&éa%e?&ﬁ%% Y\éLJ{HB IRIERRCR1QITRe center of a

track, and has a maximum value which corresponds to a maximum lateral deviation with respect to

the centersTHttigek apdh iV hereandlie s1avened eeppedispbiask fraeiRshoar bsibamarimbhangtausties chosen

as signal {reshpignd a-yeRigh Qeeselected fraction is preferably equal to approximately 0.5. 4. A
method as claimed in Claim 2 or 3, wherein said predetermined period of time lies in a range from

approximately 50 ps to approximately 75 s, and is preferably approximately 60 s. 20 5. A method of
examininga record Carﬁeﬁl@ﬂgeraﬁ@a@ﬁ?&?ﬂﬁ@l%ﬁ?%%f%ﬁﬁl@giamined recording track is rated

as being defective if the absolute value of the tracking signal has a value which exceeds a
predetermined signal threshold for a predetermined period of time or longer.

10
3. A method as claimed in Claim 2, wherein the tracking signal has a nominal
signal value of zero which corresponds to the center of a track, and has a maximum value
which corresponds to a maximum lateral deviation with respect to the center of a track, and
wherein a level of a preselected fraction of said maximum value is chosen as signal threshold,

15  which preselected fraction is preferably equal to approximately 0.5.

4. A method as claimed in Claim 2 or 3, wherein said predetermined period of
time lies in a range from approximately 50 us to approximately 75 ps, and is preferably
approximately 60 ps.
20
5. A method of examining a record carrier (1) for the presence of spot defects (12;
13), the method comprising the following steps:
a) examining the integrity of predetermined test tracks (2T) of the record carrier (1;
b) examining the integrity of tracks (2) adjacent the relevant test track (2T2; 2T3) each time
25  that upon the examination a test track (2T2; 2T3) appears to be defective, in order to determine
in this way the number (X) of tracks (2) affected by the same spot defect (12; 13);
c) entering the relevant tracks (2) in a defect list each time that the number (X) thus
determined in the step (b) is greater than a predetermined threshold value (M);
d) storing the defect list in a memory (25).



13), the method comprising the following steps: a) examining the integrity of predetermined test tracks
(2T) of the record carrier (1; b) examining the integrity of tracks (2) adjacent the relevant test track
(2T2; 2T3) each time 25 that upon the examination a test track (2T2; 2T3) appears to bédefec064in
order to determine in this way the number (X) of tracks (2) affected by the same spot defect (12; 13);
c) entering the relevant tracks (2) in a defect list @ach time that the number (X) thus determined in the
step (b) is greater than a predetermined threshold value (M); d) storing the defect list in a memory
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tracks (2) are skipped between successive predetermined test tracks (2T) being examined, said

predetern{etintlirped (¢)rdngysestsizEp I@f@iﬁﬁmémﬁmé @Ebb@ﬁg %mﬂ@dd sagficlaimed in
Claim 5 05@,&@4}3%&&%&%@@%&& fgg?%%w%l% %ci%g[%g};cg@amer (2). 8. A method of

recording Information, particularly real e video, on arecord carrier (1) of the type having a multitude
of concentric substantially circular recording tracks 10 (2), particularly a DVR disc, the method

compgising the steps ofg frshRIPYIdINGTID 30 EXAm 3PN PIasH AIGIRGH!IRL A HAgksalgcied by a

comparatively large spot defect (13) by means of a method as claimed in any one of the Claims 5-7; -
subsequesBtBEdrHiger dfamisatibh on the disc in a recording phase while reference is made to said
defect list, the recording tracks included in said defect list being skipped in the 15 recording process. 9.
A method as claimed in Claim 5, 6, 7, or 8, wherein the integrity of the predetermined test tracks (2T)
of the recdrd carrier (1)Asresthasimddasgrdiaganaiorraatiuthprl ae  arhirred timanydsaecsfatiecalidims 1-4.

20 10. A rpgthad pf @Pﬁ@‘i?ﬁ%%ﬁvﬁﬁg%rﬂqﬁﬁfﬂﬁfe@@J%J&%@é%ﬁﬁ%ﬁt&flﬁp&mﬁi?%%éﬁc@n eks

compnsmzzthe following steps: a) examining the integrity of predetermined test tracks (2T) of the

recotfl cafdernartisyapte ArdMRelrdetiernathelcormrispimihip siepsiatary defect list each time that upon
the 25 exﬁm@%‘%&%@, tﬁﬁ&ﬁ@%ﬂﬂﬁo@}iﬁi%ﬁa"@&%&% [iocRe ALfRSCUYRcted by a comparatively

large spot defect (13) by means of a method as claimed in any one of the Claims 5-7;
- subsequently recording information on the disc in a recording phase while reference is made
to said defect list, the recording tracks included in said defect list being skipped in the

15  recording process.

9. A method as claimed in Claim 5, 6, 7, or 8, wherein the integrity of the
predetermined test tracks (2T) of the record carrier (1) is examined by means of a method as
claimed in any one of the Claims 1-4.

20
10. A method of examining a record carrier (1) for the presence of spot defects (12;
13), comprising the following steps:
a) examining the integrity of predetermined test tracks (2T) of the record carrier (1;
b) entering the relevant tracks (2T2; 2T3) in a primary defect list each time that upon the

25  examination of a test track (2T2; 2T3) it appears to be defective;
¢) storing the primary defect list in a memory (25).

11. A method as claimed in Claim 10, wherein
step b) further comprises entering tracks (2) situated in a suspect area (3T2; 3T3) at opposite
30  sides of the relevant test track (2T2; 2T3) in an alarm list; and

step c) further comprises storing the alarm list in a memory.”



C) storing the primary defect list in a memory (25). 11. A method as claimed in Claim 10, wherein step
b) further comprises entering tracks (2) situated in a suspect area (3T2; 3T3) at opposite 30 sides of
the relevant test track (2T2; 2T3) in an alarm list; and step c) further comprises storing treMkar20hdt in
a memory." 19 May 2004 16 12. A method as claimed in Claim 10 or 11, wherein each time a
predetermined number (N) of tracks (2) betweenl §uccessive test tracks (2T) is skipped, and wherein
each suspect area always extends from the relevant test track (2T2; 2T3) to the directly preceding

and the difgctly following sk iadk.JERRERTY e Pid BUTPRr(ORASG g (erahlua apareymately SO.

13. A method of recording information, particularly real time video, on a record "carrier (1) of the type

having a mumlgaq%qudrﬂ;é:ﬁtf?d bam_amﬁaﬁwgmeIatsw@dfdi@ﬁé&:ﬂéppzﬂ, @adiw@@myl@@h@ disc, the
method cQBUSINgINa wisRS Ak AR HRIQUNG: AR Y £XARiNgtRR 8%%§ﬂi§f&réﬁlﬁéy defect

list of test tracks (2T2; 2T3) having a defect, and an alarm list of tracks (2) situate a suspect area
(3T2; 3T 3yt gpbeitslysiabevanthteveleghntarsctiseks sarnentay, BY) kringdsterabbthod as claimed
in any on%ggrg;gmgg@m;o-u; - subsequently recording information on the disc in a recording phase
while reference is made 15 to said primary defect list and said alarm list, the recording tracks included
in said primary defect list as well as the tracks (2) situated in a suspect area (3T2; 3T3) at opposite

sides of thg relevant tegt Iragky (?f?@éc?rﬁ?f)g%f*&ﬁéﬁ%?ﬁ'ai‘ﬁéﬁﬁﬁ;%@ R PIREES T FHRREGuUEntly

examining the integrity of the tracks (2) in said suspect areas (3T2; 3T3) in a secondary examination

phase, in et td Hetdhmibpcinarisawapueudsrabeeisonsieraersaialbo arcatie sepgr dhieedstples spot
defect (12(5;2;?%&&{“5{1'9;3 fhorelavanidrackh RJmaRaoRan fefgct list each time that the number

(X) thus determined is"greater than a predetermined threshold value (M). 14. A method as claimed in

Claif? 13, vilighele tiinge doadaby Harexamsnasionahateda PSBAhecEeAhishebiteechrgkeddier: @1315 A
method ag glaimeddrGlaim 10 akimlis 1P QL4 MNGIRIRIG Intaghity atdhes Predetyrmingshigst tracks

(2T) of the record carrier (1) is examined by means of a method as
sides of the relevant test tracks (2T2; 2T3), by means of a method as claimed in any one of the

Claims 10-12;

- subsequently recording information on the disc in a recording phase while reference is made
15  to said primary defect list and said alarm list, the recording tracks included in said primary

defect list as well as the tracks (2) situated in a suspect area (3T2; 3T3) at opposite sides of the

relevant test tracks (2T2; 2T3) being skipped in the recording process;

- subsequently examining the integrity of the tracks (2) in said suspect areas (3T2; 3T3) in a

secondary examination phase, in order to determine in this way the number (X) of tracks (2)
20  affected by the same spot defect (12; 13);

- entering the relevant tracks (2) in a secondary defect list each time that the number (X) thus

determined is greater than a predetermined threshold value (M).

14. A method as claimed in Claim 13, wherein the secondary defect list is recorded

25  on the examined record carrier (1).

15 A method as claimed in Claim 10, 11, 12, 13 or 14, wherein the integrity of the
predetermined test tracks (2T) of the record carrier (1) is examined by means of a method as
claimed in any one of the Claims 1-4.

30
16. A method of recording information in a recording track (2) of a record carrier
(1), wherein the resulting tracking signal is monitored, the tracking signal having a nominal

signal value of zero which corresponds to the center of the track and having a maximum value



claimed in any one of the Claims 1-4. 30 16. A method of recording information in a recording track (2)
of a record carrier (1), wherein the resulting tracking signal is monitored, the tracking signal having a
nominal signal value of zero which corresponds to the center of the track and having a Maian 2004
value 19 May 2004 17 which corresponds to a maximum lateral deviation with respect to the center of
a track, and wherein the recording process is didcbntinued if the absolute value of the tracking signal
appears to have a value which exceeds a preselected fraction of said maximum value, which

preselecteg fraction i t i : ' i f i method
as claime%’g%lrﬁl%léﬁe%&gv&r%?e% r@gfgﬁ% %%g?ﬁ%ﬁ?%%}%&%%ﬁ% 'E'ﬁ(gg?lﬁ Qa&%?] gg{?r%?ngkgé [I)l ré(\)ximately

50 ps to aWbﬁ@?(iinrﬁte_WC@B_iﬁlngmﬂ%(_i@ difsgrdavied i(fzt@)%_ shitelvle fohuh eﬁétfoﬁf@mgl}ﬁﬁig@ﬂnqtion,
particularly, 10 tea] fie Yige-QLALHIG QAR 5%&%5@18&@1?&&3&&{ Hie PRLAMBRSIRG,2 Wiltfude of

concentric substantially circular recording tracks (2), particularly an optical disc, which recording
device conipsideeted draefinrolsuagudb®) approwinestelad (hifoa predafsieeinodaperiadaddibeam at a track
(2) ofz record carrier (1) under 15 control of the control unit (22) and to receive laser light reflected
from the disc (1), and further adapted to supply a tracking signal to the control unit (22), which
tracking sighal has beef BeteethitedaonathatialgisnofGhw rertae radd asedeliegmningd axsindied @ostrol unit

(22) is adgpted 10 GRS UipRNRR i3S 6 ALMS I BMARS, 14Nk Claims 1-17.

18. A recording device (20) suitable for the recording of information, particularly
10  real time video or audio, on a record carrier (1) of the type comprising a multitude of

concentric substantially circular recording tracks (2), particularly an optical disc, which

recording device comprises:

- a control unit (22);

- a write/read unit (21) adapted to aim a laser beam at a track (2) of a record carrier (1) under
15  control of the control unit (22) and to receive laser light reflected from the disc (1), and further

adapted to supply a tracking signal to the control unit (22), which tracking signal has been

determined on the basis of the reflected laser light;

wherein the control unit (22) is adapted to carry out the method as claimed in any one of the

Claims 1-17.





