9 Jan 2004 1 Title: Recording medium, and method of and device for recording information on a
recording medium and reading information from a recording medium The present invention generally
relates to a method of recording information on a recording medium having at least one9r5‘8898ﬁwg
track, which recording track is divided into logic blocks which each have an individual logic address.
The recording medium may be, for example, a magnetic or optical recording medium. The present
invention typically and particularly though not exclusively relates to recording on an optical disc and
will theref r'élﬁelgéw&fl}a&eleﬂm%mémﬂwﬂnﬁ andflpricsfossecosdivgdntormatighagiged that the

invention ﬂéc@ﬁﬁn@ﬂl&ﬁmﬁ %deffﬁgjﬁnﬁfﬁi%&iéh'??oﬁ zi%e@&?&ﬂi’ée:ﬂ@&ﬁlfﬁcording- In general, thg
amount of information to be recorded in a recording session is greater than one block. The information

to be recorded, also referred as “file", is then divided into successive data packets having the size of

one block, and the suceagsjesdatanRasksisoeharilly KR kacerdatinAiterensbingks R haimrcading
medium, which for the sake of simplicity is referred to hereinafter as "recording disc". For a rapid data

transfer it 3 SRe BEmabient Ry it iRt S8R Ecagidipm bReks WIS htskds sividaddvies. The

recording [BEREeRSck3WHEN AR EASE MitHaNY RRNMBIO dabrcbdkenise cSing haisubapguantseading
(playback) of the information recorded on the disc the read process_can proceed continuously. In

practice, & ¥HEY I3 BIEMH VRtCRiredRAEdINEMSHERYS WhkRsesRURNLIqR 8aRIY SPfformation is

no longer pasinlRINISIERN¥IESHIINY RMANGIIBBHARS 6AMASpIRAYAIEALPHACIE SiNge
reading. Such a block is then no Ion%er suited for recording. The only remedy is then to record the

data packeHdiEhY it e eriesimiis GF et iKY eraHdtermatikc bt BIRBNEBHSR manner

the blocksgir depsicioldefeaereriasking, dutingsaorwitenaneiaponcudigther recording has been
effected correctly. Such a check, which is referred to as "read-after-write" check, is in principle carried

out on a block-by-block!BSRETa e aRaunS of dpforsaaiion & hetererded i arrordinsdessior is
subsequepihsehasihd RWRIEY. ahblagksmBasicallve sctead-aftasonvdtertestpranedyserppiiesdtat an

information packet is stored in a read-after-write memory having the size of one block, which_is read

out dfler rE¥BART S YRElAARAC S bontrenthasire ane BirckniRidh s suerrshicsdatt BrdiEts Yopared
with the infiormatiedrakatdirird Btk edthatieiovdilg memary whibesertne Jatersratiapipagkets

is referred to hereinafter as "recording 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

15 information recorded on the disc the read process can proceed continuously.

In practice, a disc may exhibit defective blocks, i.e. blocks where a faultless
recording of information is no longer possible or where any resulting small write errors can no
longer be corrected during reading. Such a block is then no longer suited for recording. The
only remedy is then to record the data packet that was to be stored in such a defective block in

20  another block.

In a conventional manner the blocks are tested for defects by checking during a
write operation whether recording has been effected correctly. Such a check, which is referred
to as "read-after-write" check, is in principle carried out on a block-by-block basis, although it
is also possible to record a plurality of blocks and subsequently check a plurality of blocks.

25  Basically, a read-after-write test procedure implies that an information packet is stored in a
read-after-write memory having the size of one block, which is read out after recording of the
block just written, and that the information read from said block is compared with the
information packet stored in the read-after-write memory. If these two information packets

correspond the conclusion is drawn that recording has been successful and a following



correspond the conclusion is drawn that recording has been successful and a following 9 Jan 2004 2
information packet may be recorded in a following recording block of the recording track. However, in
the case of a difference between the two information packets it is inferred that recordingf A<Mt been
successful and the recording of the relevant information packet is repeated. A new recording attempt,
also termed a "retry"”, may be effected in the same block but if after a given number of retries the
recording in this block still fails, this block is considered to be a defective block in which recording is

not possidf R Hee Reekrlimgyoreecqeled ampifrbnwitbirpudres bledeetdsreasstes BRSEK. In this
way it is aghigued thattbea deformairidscesarded At abis-maniepa bk eacridingamethag utilizing

such a read-after-write test procedure and a possible new recording attempt in order to repair

damaged i#BFHREHASBYfUIRSE sbrRpittiva hnirariing Libn slraaptdmer mritAB PIskHdfefore less

suitable fogpsasIvAGISAR HAIMAAAIMSTGRE With-@ Digh Jatafale iR BRIer ARdEme BEhLR USe is,
for example, a real-time recording of audio and/or video signals. It is an object of the present invention

to providePHtHcH i REHetHBEIRRHYEESHEh D apisarding Hiim blrckisib Biltatis Riptkdsrecording of
informatiog,gliaarms itk & defhrdataisetenPatiauiaby-aeal-timerssRidina:Rf Addio saskerorigro

signals. The present invention more particularly aims at providing an apparatus of the

afore-merilvaatdSermation ipaskrbpiecseds tigrathsidlodndothiidedy rddbagbieYEfstRiolh per se that

a recording RpRaAN S e aslaptes toriinpbexXaains:the quality of the recording blocks in a test cycle
prior to the actual recording process. If defective blocks are detected the sequence numbers or

addresses of these bloék&5PEMRS B THOS HIBIAES Suif KdsaitftiaWine (R RHGFEHFiI-Yressed
during the,asiuak IRserdingdwmeceaspIshibrIHelacHve biosks-ara BkinResh Haweueriestinasiagain

effected with the aid of a read-after- write process and, as a result, the test cycle requires much time

before thd M AMECOVIhg TsFoEdee casihad i herrless denicyiimlr daidesn 3 Br s el oMt Present
invention the ecRidinthifeaitnmtselfc patpibsradistutrddiasre soptdaigaiye Riackmc i ighis

present in a file. which should never be overwritten. For this purpose this file may be situated in a

predeternfhBGRAGPEY HFaSH#BAYY track but, alternatively, this file may have a

It is an object of the present invention to provide a recording method and
15 recording apparatus which are more suitable for the recording of information streams with a
high data rate, particularly real-time recording of audio and/or video signals.

The present invention more particularly aims at providing an apparatus of the
afore-mentioned type which is suitable as a digital audio and/or video recorder.

It is known per se that a recording apparatus is adapted to first examine the

20  quality of the recording blocks in a test cycle prior to the actual recording process. If defective
blocks are detected the sequence numbers or addresses of these blocks are stored in a memory
and, subsequently, this memory is addressed during the actual recording process and the
defective blocks are skipped. However, testing is again effected with the aid of a read-after-
write process and, as a result, the test cycle requires much time before the actual recording

25  process can start.

In accordance with a first major aspect of the present invention the recording
medium itself contains a list of addresses of defective blocks. This list is present in a file
which should never be overwritten. For this purpose this file may be situated in a
predetermined portion of a recording track but, alternatively, this file may have a

30  predetermined name and the recording apparatus is adapted to use the file having this name
exclusively for the recording of addresses of defective blocks.

In accordance with another major aspect of the present invention the recording

apparatus is adapted to read said file prior to a recording session and to store the block



predetermined name and the recording apparatus is adapted to use the file having this name
exclusively for the recording of addresses of defective blocks. In accordance with another major
aspect of the present invention the recording apparatus is adapted to read said file pri0|9 t‘&na%#%‘bording
session and to store the block 9 Jan 2004 3 addressés specified therein in an auxiliary memory and to
read said auxiliary memory during the recording session and to skip the blocks whose addresses
appear in this auxiliary memory during recording. This prevents recording attempts being made for
blocks whilspecs FBe{igthiras s afettiiE BlorIEN TS thid 531X YaBemfRg BEBMpts

which areifopuaggite: fisiltisknaue pamse hatdvring hrreadsapbelinformationitklavkagk) errors

may occur, in view of which a read apparatus includes an error correction system, and error

correctiondWISERNT R use in this error correction system is recorded during the recording of the

data packet. Such an efi; GREREIOR SYRIRY fRaRIeSHRAPRAANYENL RPIRILGRISES: I8 Bec LR rected.
These errors may have occurred during recording and may be present on the recording medium itself,

or they m&PDEHOHEEsH hlrgkre ddiny MntBS A O ERY e st thb iy MM, The
extent to whjch such errors can be corrected depends on the error correction system used; since error
correction systems are known per se and the present invention can be used in conjunction with known

error correction system¥, REMIAIRY SxPRAIES Jicaisahr rierBr R @b bLegiosMMerein. In
accordangg Mithavisther Maier AsRacphilePreasatdnveRtion e auaity abihariatarackets read

from each block read during the read-out of the information (playback) is_monitored. If a given data

packet is FOUFRT TS LUHASIHIHRARS dRriHS BT ERarRHSY SY BIORRSIESRORR e Ui FSSREFERgbly also

if theypumbemhefdaer paire sStRISARRRA Hagrid RiLshiask daaIeatentpan@ Bredeiariingd waseptance
limit, the address of the relevant block is stored in a  second auxiliary memory. After completion of the

playback SBEEHAtNENSRSQEENHBRE hate ASSUES AU SHRS P AAEMRE RGPS §5thh a test a
standard r@ask@ftemyuiie R PEERLIOR thsEAliieB.qubiRicHIesaRlocksindRamoursa efthedast process.

The test process for each block includes a step in which a restoration attempt is made. This block is

then read SRS HATECHERAIATH Rt LS HRNGHTRER ATERY6aRe corrected depends on

the error correction system used; since error correction systems are known per se and the

15  present invention can be used in conjunction with known error correction systems, no detailed
explanation of an error correction system will be given herein.

In accordance with a further major aspect of the present invention the quality of
the data packets read from each block read during the read-out of the information (playback) is
monitored. If a given data packet is found to exhibit incorrigible errors or if reading of a block

20  fails completely, but preferably also if the number of corrigible errors appearing in one block
is greater than a predetermined acceptance limit, the address of the relevant block is stored in a
second auxiliary memory. After completion of the playback session the blocks whose
addresses have been stored are tested. During such a test a standard read-after-write operation
is carried out for these blocks in the course of the test process.

25 The test process for each block includes a step in which a restoration attempt is
made. This block is then read one more time, the data packet thus read being presented to the
error correction system. If the error correction system is capable of actually correcting the
error the restored data is recorded in the relevant block instead of the information just read out,
after which a standard read-after-write operation is performed for the restored data in order to

30  ascertain whether recording has taken place in a satisfactory manner. Thus, the error is
corrected actively, as a result of which less errors occur during a subsequent read-out and the

delay in the data transmission owing to the need for error correction is smaller.



error correction system. If the error correction system is capable of actually correcting the error the
restored data is recorded in the relevant block instead of the information just read out, after which a
standard read-after-write operation is performed for the restored data in order to ascertaifavh¥ther
recording has taken place in a satisfactory manner. Fhus, the error is corrected actively, as a result of
which less errors occur during a subsequent read-out and the delay in the data transmission owing to
the need for error correction is smaller. 9 Jan 2004 4 However, if the error correction system cannot
correct the error in the THfoisHeRiohthe S0 FOBRERIMEYS RiethtthecBiRerthe siep R Aeon-recurrent
write error if,an. AUNGRNIESTRULLSSHRIP G AL W RRIBRLINS FRECFHINGRLPEK IREH W e ieriive: dror this

purpose, a predetermined data pattern or code word is recorded in the relevant block, after which a

standard EBgrNitsiiws s Plrskiont v b he seror da Rlgak Wostaisisterdh o Eptkspyemmes. 2
recording hragdheaansifesiadsauacibedithinole taecastedis RlordsAPRRIGN ROk daigtive; during a

subsequent read cycle the code word is recognized as a "dummy". Otherwise, the relevant block is

definifivelytAndatd dead BERgHERRVB LRI WRRECHUIRIISE 1A sadsexrdirrpadyiskhecketdicdbel in said
file on the reeRIFIRG D 8EMBIAG RS RREyeXPIRIDRANesslebafomIhis PisySaRIFIINR biRekfiog being

addressed during a subsequent recording session. Furthermore, it is also possible to skip the
restoratio 488 ARHEPRSIHERIdEAL £ DIBER WA LY Aiftiersemizsbiseh HUBIYUANYPIEFMANR the list of

defective Ripcks@siGRRNIEH HPERC ALK AS FeleSULREARS fHiaARAPHAS WithOaI@REY dhaig rapidly

at the end of a playback session but, on the other hand, a comparatively large number of blocks is

labeled adlsihg dererdrrinspid s anthansauding medivtinns s dssneairtsd berrirbsisrsge

capagity thb@ré@&ﬁéq'lﬁlg M&ﬂﬁlﬁﬂmﬁk&ﬁg zﬁﬂﬁe@&@@"dﬁﬁﬁg%{%uf@é&%@% %Qré&%ﬂﬁﬁ of the present
invention will be elucidated further by means of the following description of a preferred embodiment of

a recording apparatus AntitACFEISFdih ¢ SRS I ST iREE TRHRTHIOVSAAOA WitATefs & to the
drawings, iib¥hicholfartizad On stk RAES healtha sy emreleIRn6e &vanis Roekiavhighddrigure 1

diagrammatically shows an apparatus adapted to record information on_a recording disc and to play
back a re&gp&ﬁ%n&sés a result of this, the apparatus will be ready more rapidly at the end of a playback

session but, on the other hand, a comparatively large number of blocks is labeled as being
15 defective, which eventually results in an unnecessary reduction of the storage capacity of the

recording medium.

These and other aspects, features and advantages of the present invention will
be elucidated further by means of the following description of a preferred embodiment of a
20  recording apparatus and a recording method in accordance with the invention with reference to
the drawings, in which identical or similar parts bear the same reference symbols and in
which:
Figure 1 diagrammatically shows an apparatus adapted to record information on
a recording disc and to play back a recording disc;
25 Figure 2 diagrammatically shows the logic structure of a recording medium;
Figure 3 is a flow chart of a recording method in accordance with the present
invention; and
Figure 4 is a flow chart of playback method in accordance with the present
invention.
30 Figure 1 diagrammatically shows an apparatus 1 for inscribing and reading a
disc-shaped recording medium or recording disc 2. The apparatus has an input 6 for receiving

information to be recorded on the disc 2, for example a real-time video and/or audio signal,



Figure 2 diagrammatically shows the logic structure of a recording medium; Figure 3 is a flow chart of
a recording method in accordance with the present invention; and Figure 4 is a flow chart of playback
method in accordance with the present invention. Figure 1 diagrammatically shows an a%ﬁ&r%i‘b 1 for
inscribing and reading a disc-shaped recording medium or recording disc 2. The apparatus has an
input 6 for receiving information to be recorded on the disc 2, for example a real-time video and/or
audio signal, 9 Jan 2004 5 and an output 7 for su%plying a signal read from the disc 2 in a read cycle.

Obviously2HSNABIYG AT feRiythee Pige) sadBribikediter tdifha exhsbiledhpiavslitplie The disc 2

may be‘a fﬁﬁgr@ﬁ@drﬁfe%gipgtd’i%}%%ma{@@t@%M&S@@ﬁﬁbm'ammw.apparatus lisa
magnetic recording/read apparatus. The disc 2 may also be an optical recording medium, for example

a CD-RW, in which casElfhispparare p iagnefiticeavebosdiig/ s sppaleatdert dst Beivedd that
the inventigeenat axplitsiuely ielatesteidisce shanertiacominguagia byt alsaioierexanapltal

recording tape. The disc 2 has a multitude of mutually concentric recording tracks 3, which are

assuried [6°BETiRGMEdAIzIuIRF IR S PR Wid? Bl GhisHRNASORIELIDIB 7l BREGRACKs 3

represent Qe ¢RRIRHG U R HRL TRGK (Bci B HEAWRANEE $§vdhgARRABIMSshiRAS AR Rplsakwrite/read
head 10 and a turntable, which is not shown for the sake of simplicity and which faces the head 10, on

which turriRedifreiding BaAip B HAS IR LS BP e sF S%ER the disc 2 can be given a

rotational movement wifthgegpestis; thahrreid Qrthus.enakinecatiack3rdth Perscannadivnthe head
10. The recording apparatus 1 further includes means, which are known per se and which are not

shown fordiienaskéodtsindvidip! ronauiner i reirper vk itrisdikewisschersiblanertibe vagkys
enabling qiffeesiitbackRRutig s liackeacragrfiniperthe Heaghdfans ishwelinkgawm information

is written in the track 3 b(j; means of a laser beam 11 from the head 10 in the case of optical recording.

The write BFIeasad feageiP 28dretvenabitordid is rentborauthy st shairuplici2oandratish to
hereinaftef,ags e Weie/re ash GORIER iiitatsiel el At itedspast ¢RBIHRNUAKADYS KeaWRPEhRA ard is

therefore not described any further. It is to be noted merely that the write/read control unit 20 is

adapted td186AtFBRAS PESHDAHRT BRI B ALERCDH With FrsBpeidethe head 10, thus enabling a track 3

to be scanned by the head 10. The recording apparatus 1 further includes means, which are
15 known per se and which are not shown for the sake of simplicity, for moving the head 10 in a
radial direction of the disc 2, thus enabling different tracks 3 of the disc 2 to be accessed by
the head 10. As is well-known, information is written in the track 3 by means of a laser beam
11 from the head 10 in the case of optical recording.
The write process, as well as the read process, is controlled by a functional unit
20 20, referred to hereinafter as the write/read control unit. Such a write/read control unit 20 is
known per se and is therefore not described any further. It is to be noted merely that the
write/read control unit 20 is adapted to control the positioning of the head 10 with respect to
the disc 2 in such a manner that the write process or the read process takes place at a desired
location on the disc 2 through control of said turntable for the disc 2 and said positioning
25  means for the write head 10. Furthermore, the write/read control unit 20 control the intensity
of the laser beam 11 in dependence on the input signal S to be recorded. This control function
of the write/read control unit 20 is represented diagrammatically as the coupling 22 in Figure
1.
The recording apparatus 1 further has a functional unit 30, hereinafter termed
30 the allocation manager. Such an allocation manager 30 is know per se and is therefore not
described any further. It is to be noted merely that the allocation manager 30 is adapted to
determine on which part of the disc 2 a certain recording session or recording is to take place.

When a user starts a recording the allocation manager 30 determines whether there is enough



the disc 2 in such a manner that the write process or the read process takes place at a desired
location on the disc 2 through control of said turntable for the disc 2 and said positioning means for the
write head 10. Furthermore, the write/read control unit 20 control the intensity of the laserBeat 11 in
dependence on the input signal S to be recorded. This control function of the write/read control unit 20
is represented diagrammatically as the coupling 22 in Figure 1. The recording apparatus 1 further has
a functional unit 30, hereinafter termed the allocation manager. Such an allocation manager 30 is

know per ehPIs iR drersringstBscisaa sfuttiad if (Bitdbenetee msehisaPass Hiocation

manager §Qa§a%f@ﬁ@a@o&%ﬁ%'ﬁiﬁ?a@&‘9@iﬁmg OEtReidies 8GR0 [2eRENGSEIBIONGH
recording is to take place. When a user starts a recording the allocation manager 30 determines

whether tRé8I5ABLRIR aeh Phisd & Jpaicse tbagesraptcalvtng thasigi aRPIN&Ad if this is the

case, where this space dg,@vaiahlgicTha @E%Qﬁf&&&lﬁﬂggﬁé ﬁ%é@%’émﬂféﬁ WHteneRRTRlURILEQ of the
starting location of this available space, which is represented diagrammatically as the signal coupling

31. Sthce PRETRKtROBHE SliRRAIE A dramIs i dss o mssmedimi 4rE ¥neRtirpdircerding B 0
constructigRsiiQivehpaaReimircRIsing cradivmi 000 ApRlical SREALAIB Msitmstd 181  known per

se, while moreover magnetic and og;ical recording/read apparatuses 1 are known per se, they will not
be descriﬂ%‘&‘ﬁ%t@’fr?%%%%]ép% idgsrgihed DefiagramnidiibangsBresents the logic structure of the

disc 2. The recording tyggks3 iGasthaneiiaraepradapisanaciietiie sisaddnchik shown as a

continuous strip,in Figure 2 and which will also be referred to hereinafter as the recording area. The

recording SrOAURESTAtS diseesthefedsEan arsrsdabioatgic bridke disc wnidrichaARRRAAA individual
predegermipgchadgs 88%p Tthig%i%rE Raa sRAclAbilseipssdr adaiestiMenbieks Tﬁ@r&@é%@ the

relevant address of a block 45 has been recorded in a predetermined address field of the block 45. It is
thus possibféto record information directly at a given location which corresponds to a given address

on the disc 2 and it is likgwige dagsihifioieadhtheidormabiamn draady fremesiwsclaciopmdpich
corresponds tg a given address. The blocks 45 have a block size which needs not be equal for all the

blocks. THEAMBUNFBI R4 MRAPET BT oo BIotSEhemida 04 dta peleketo @ defective

block. The value of the relevant address of a block 45 has been recorded in a predetermined

15 address field of the block 45. It is thus possible to record information directly at a given
location which corresponds to a given address on the disc 2 and it is likewise possible to read
the information directly from a given location which corresponds to a given address. The
blocks 45 have a block size which needs not be equal for all the blocks. The amount of data
that can be written in one block is termed a data packet.

20 The recording area 40 consists for a substantial part of a so-called addressable
space 41, which can be accessed by a user in order to record information and will therefore
also be referred to hereinafter as the user area. The information in the user area 41 is arranged
in logic files f1, f2 etc., each file corresponding to a recording session. Each file may involve a
large number of blocks 45, the successive data packets in a file generally corresponding to

25  successive blocks 45 of the user area 41.

The recording area further includes an area 43 reserved for administrative
information relating to the disc 2 and the information recorded on this disc. This area 43 will
also be referred to hereinafter as the administrative area 43. The administrative area 43 inter
alia includes a table of contents relating to the files recorded on the disc 2, which table

30  specifies the start address, the length, the name etc of each file. Normally, the name of each
file may be chosen freely by the user. However, in accordance with a major aspect of the
present invention the disc 2 has at least one file in the user area 41 to which the user has no

access and which has a pre-defined standard name, the standard name chosen in the present



The recording area 40 consists for a substantial part of a so-called addressable space 41, which can
be accessed by a user in order to record information and will therefore also be referred to hereinafter
as the user area. The information in the user area 41 is arranged in logic files fl, f2 etc., e4eR%ife
corresponding to a recording session. Each file may involve a large number of blocks 45, the
successive data packets in a file generally corresponding to successive blocks 45 of the user area 41.
The recording area further includes an area 43 reserved for administrative information relating to the
disc 2 an¢ e bafEMBtion keBla & batrisansaitinihysicademntionds Be HefEREd bl hirEigdfer as

the adminjsiratiye BER 4RoWharareiRisHARIER d3 akek Aligundiidess irRkiagt-conterys relating to
the files recorded on the disc 2, which table specifies the start address, the length, the name etc of

each file. NgPREMCtARlY Sinetls losaHonial ey it koeum radha i éy Prdtrissergiiiatcordance
with a majggﬁg%gqfv@%rmgg%g}tgrﬁ\é@ﬂtion the disc 2 has at least one file in the user area 41 to
which the user has no access and which has a pre-defined standard name, the standard name

choseh in the present ILPSASOEH N8 R4t 45:M hastise Freat Sgbenic lidfon tatr AT sieassedtion in

the user af&%&ﬂé&@rﬁéﬂﬂf@c&dhﬁgﬁﬂ%ﬁﬁié%&m%@@lé@ﬁl@@&iﬁﬂ@'{}(ﬁ&fem(‘i‘n%ﬁﬁ&ﬁ.ea 41 but this is not
necessary. Itis of importance only that the location of the file is known and that this file is protected

against eFasfreuiRacsERANGRRr algsaspRe! RidBrds e v dpnrbedide BSeaptinhelinialide a

spare aregfiéciesebredodRs 8RR JREREING LUk IhisBRheliels RIS e PResRatinvention.
In accordance with a further mag'or a%pect of the present invention the file BS contains a list of

addresse£ /8P Broerediane drlectdishrdfrgdsfet kst maharanamamed Behfefermad andritiRlys also
referrgd te apieiReidistid halafestligicnnay becimplementad utbrdoondetansintiaty-emat memory

in which only the sequence numbers or addresses of defects are stored. It is also possible to

implement {PAsTELE e RrsE st e ASTRTEHOH) M iAETH0b Aetstaamy e e el SF Siirade

locations, Ragbesior sgelcRIlaf GRIesmoNgingiR tha el eapR A tRE eBcsRediligbecording
track and the content of this storage location being indicative of whether the relevant recording track is

defective BPhERGGERSCRverdng rapkRadibr£00ttAldhS sergeiemiamhsie BrigaNs s
Furthermai@eiRere6OreRNER: Wit @RI RICRSP Qe FRANERIRRQIMHIVOBLIQALINST the storage locations

15  need then comprise only one bit.

Furthermore, in accordance with a major aspect of the present invention the
recording apparatus 1 is adapted to detect, prior to the recording of information on the disc,
whether the disc 2 has a file named BS and, if this is the case, to revert to the content of this
file BS in order to find out addresses of defective blocks and to skip these blocks during the

20  subsequent write process.

The operation of a write/read apparatus 1 in accordance with the invention will
be described in more detail with reference to the flow charts of Figures 3 and 4.
In a step 101 of a recording cycle 100 the apparatus 1 receives a recording
25  command from the user. The allocation manager 30 is adapted to determine then in a step 102
which part of the user area 41 of the recording area 40 of the disc 2 has already been used for
previous recordings and defines an area NW where recording can be effected in the non-used
portion of the user area 41.
The allocation manager 30 is adapted to address the administrative area 43 of
30  the recording area 40 of the disc 2 in a step 103 and to examine whether the disc 2 contains a
file named "BS". The allocation manager 30 is adapted to create a file BS in a step 104 if it
appears in the step 103 that the disc 2 does not yet contain such a file. If in the step 103 it is

found that there is a file named "BS" the allocation manager 30 refers to the defect list of the



recording apparatus 1 is adapted to detect, prior to the recording of information on the disc, whether
the disc 2 has a file named BS and, if this is the case, to revert to the content of this file BS in order to
find out addresses of defective blocks and to skip these blocks during the subsequent wrlt8 fﬂ%‘cess.
The operation of a write/read apparatus 1 in accordahce with the invention will be described in more
detail with reference to the flow charts of Figures 3 and 4. In a step 101 of a recording cycle 100 the
apparatus 1 receives a recording command from the user. The allocation manager 30 is adapted to

determineftsdhSiinzastep 192 inmiRa askenine whishdrlogksinthnarraddidgimehiaoresardingisc 2 has

already beanyseehfey b@r@éf@t'ﬁzé?ﬁ%cﬁf@sl apddefineairi %’i@ﬁa@@%‘(}’@ﬁﬁ%sr frosdingssandpeneffected
in the non-used portion of the user area 41. The allocation manager 30 is adapted to address the

administratifectisLlesley Ahefrendrinbearisa NOVomAdiEisau gy JRsP08 dnd to examine whether the

disc 2 contains a file nagaflc Bapolbealiecatinbmanager AQAdmadanied vicigatga filaBRana step
104 if it appears in the step 103 that the disc 2 does not yet contain such a file. If in the step 103 it is

foundthal tReTEHE H MRRiAS mrge indhingEeriDimaRigeras fesbracts thaUeAMst of the 9 Jan

2004 8 filgstihBopiaPalARath CxE6h teh & ¥AG0IR W HGR D lack N e s R MYvaefingdl for recording are
known to be defective. In a step 106 the allocation manager 30 stores the addresses of the defective

blocks 45 ¢8RI ANt BRI S SRS RISURaNA MRS E o S S FBriliary RSB Yo? IHustration it is now

assumed that this is thexffst thai@ Hiep#afReRI MR ISIEQING tocbmpAdR dh bR AGANWe Ihimmeans
that there is not yet any information Is available about the blocks 45 in this area NW being defective or

not. CondEERISHIE PIRYBIbIHAML St howhastiasatInanprasstiidrimainm he texitlptkese

prepajationrirybich IRAUIR: aOMRaRIKEINFBY HiN ke apvalk fige@dingyRERsSIisSigged. In a
step 111 the allocation manager 30 determines the next block address (at the start; the first block

address) ihlththaAllesatieaHReaor Febsrdmyhrthsrdfus hloskaddupsanrsaiminitg dr SorerbaKy

whether thighlagksaderass BRReassINKBedEshaubiary iimamemdbe ddhistsdhedcasestheneiavant
blocks is known to be defective and in a step 113 it is decided to skiS\Qtlhis block, upon which the

allocation Al S0 Far RS RS the gt WM i eRROGANON (BERAE Rl GHETD AR BFthE! didRal or
informatiopstgritciecaiMed ahithpaElo8 e signal or information stream received at the input 6 is

15 written into the relevant block 45 in a step 114. If the recording has not yet been completed in

a step 115 the allocation manager 30 returns to the step 111.
Let it be assumed that the area NW does contain such a defective block 45%*.

Since, as assumed, this information was not yet known before the start of the recording
process and, consequently, the block address of this defective block 45* has not yet been

20  stored in the first auxiliary memory 51, a data packet will be written to this defective block
45%*. Thus, in accordance with a major aspect of the present invention a data packet is written
into all the available blocks of the area NW defined for recording and no read-after-write
check is carried out during the recording process. As a result of this, the actual recording
process is comparatively fast, which is an important advantage of the present invention.

25 Upon termination of the recording the allocation manager 30, in a step 116,
updates the information in the administrative area 43 in a customary manner and, specifically,
records the start address and the length and/or the end address of the new recording and a

name for this recording.

30 Let it now be assumed that a user wishes to play back the recording just made.
In a step 201 the apparatus 1 receives the appropriate command for this from the user, for
which purpose the user enters, for example, a sequence number or the name of a recording

selected by him. In a step 202 the allocation manager 30 makes reference to the administrative



written into the relevant block 45 in a step 114. If the recording has not yet been completed in a step
115 the allocation manager 30 returns to the step 111. Let it be assumed that the area NW does
contain such a defective block 45*. Since, as assumed, this information was not yet know' B&tore the
start of the recording process and, consequently, thé block address of this defective block 45* has not
yet been stored in the first auxiliary memory 51, a data packet will be written to this defective block
45*. Thus, in accordance with a major aspect of the present invention a data packet is written into all

the availapieatddrotante ahiaimebe festridadtopddissramipanalpiadersratasntbincheer R084hsed out

during thea[ﬁ{efamiﬂgflaﬁfadg@%o%ﬁtd&wfequ@ré&wlﬁﬁml {ERAWING uREPGRSSHP SPMParatively fast,
which is an important advantage of the present invention. Upon termination of the recording the

allocation Y&t e Wshiegk sddresspadds tr@sb SRS matind Ramevisthintharspas ify
customanRaansoatdisPe¢ifiealixartorss dhe st rddepssandifieirngth and/or the end address

of the new recording and a name for this recording. Let it now be assumed that a user wishes to play

back the recording just hadéep #04 theprritpirasd upipaihicads thscdatrindhes slprapriieeksrsinand for

this from thadisghefoh VUi PUIRRSAINAC WRRH DTS QI BXAHHRI nt SRGUSHIEeHR WARST@r thername of
arecording selected by him. In a step 202 the allocation manager 30 makes reference to the

administr&NE Y1987 2000 P02 SUPNSHIRT ¢8TEIARM e BIcER Seriadebitibisaridesmetording
and in a s{RpL03hE dalasation anpaes R dAsUGtsteveiiRaasowiin20 to read the user area 41 of

the disc 2 starting at this first block address, and to transfer the information being read to the output 7

for further processing B itéhexismpllé, Ba Bloglobsingdetisriuddn g RiERS. IHASESHHA the
write/peadsuiif] 20126 tha sletR i hargipvaniddedoandoRetaenainestha arality gldhe daiaa which is

effected in known manner with the aid of an error caorrection algorithm. Since such error correction

algorithm$'8PRAGIABET QP HRVhdtedBErBg i R sk uiy ths QERHe Yithexadh sl wserdipgerror
correctionpalgesitsn bl hr 1sie G tha hlack hendd aatkis fosndipRXdiBiReprroseraaly a small

number of errors which all appear to be corrigible, the write/read unit 20 proceeds to a step 205 in
order to ofRPAPRE MRSination read via the output 7. If the end of the recording

If in the step 204 the block being read is found to exhibit errors which are all
15 corrigible but which appear in such a number that a predetermined limit is exceeded, the
write/read unit 20 transfers the relevant block address to the allocation manager 30 in a step
211, upon which the allocation manager 30 stores the relevant block address in a second
auxiliary memory 52 in a step 212, which auxiliary memory is also referred to as the "problem
memory". Subsequently, the write/read unit 20 proceeds to the step 205 in order to output the
20  information read via the output 7.

If in the step 204 the block to be read appears to be unreadable or to contain at
least one incorrigible error or a skip code (whose meaning will be explained hereinafter), the
write/read unit 20 transfers the relevant block address to the allocation manager 30 in a step
221, upon which the allocation manager 30 stores the relevant block address in the problem

25 memory 52 in a step 222. It is now possible that the write/read unit 20 proceeds directly to the
step 206 and thus skips the step 205, as shown in Figure 4, in order to inhibit an information
output via the output 7. However, it is also possible that the damaged information or the
dummy information of the skip code is fed out normally via the output 7, optionally provided
with a warning bit as a sign that the information in this block is unreliable. In the last-

30  mentioned case the write/read unit 20 proceeds to the step 205 after the step 222; in fact, the
individual steps 221, 222 may then be dispensed with.

If in the step 206 it appears that all the blocks of the requested recording have
been read, the playback cycle 200 is terminated.



has not yet been reached the write/read unit 20, in a step 206, returns to the step 204 to read a
following block. If in the step 204 the block being read is found to exhibit errors which are all corrigible
but which appear in such a number that a predetermined limit is exceeded, the write/redd¥13t%0
transfers the relevant block address to the allocationiémanager 30 in a step 211, upon which the
allocation manager 30 stores the relevant block address in a second auxiliary memory 52 in a step
212, which auxiliary memory is also referred to as the "problem memory". Subsequently, the
write/read unit 20 proceeds to the step 205 in order to output the information read via the output 7. If

in the step 204 the b'°¢#rE%P§of§,%@BP%ﬁE§tﬁ&&§ {Heraasalieh h4RGRPt Mel lﬁ@é&&ﬁ%@ﬁo”igib'e
error or a skip code (whose meaning will be explained hereinafter), the write/read unit 20 transfers the

relevant biSERHARSE S TAR MIRKdstion AHemab Y BPIRg shepiwdity apbths R drdintdéatish manager

30 stores 168 YaRh B9 Ckaddeassin e, RERRIRM MSARY39Z AR KGR 4Ad ploslaawBRSsPke that
the Write/rgfg unit 20 pgrll(?ceeds g?rectly to the ste&ZOG and thus skips the ste% 205, as shown in

Figuré 4, orast dprirdfsss ioibaatish thedist bladnaddigptiof aboskvet Wi YedsiBry that the
damaged jRferaRuan Sy m&rmay@&ﬁﬁmet%m@@&wmég& ORI NadHS PUEPUT 7,

optionally provided with a warning bit as a sign that the information in this block is unreliable. In the

last mentidHed®©skelthe Srndfté dir Fhiv ot gRdparmestd Yrbeaky Wemtherasatio sie posPlen fact, the

individual RigRRAh A2 MRYphRbRaKisIRRasS WA E IR DR IR 2PG lkappeatsHiataththe blocks of
the requested recording have been read, the playback cycle 200 is terminated. 9 Jan 2004 10

Preferably A Linclscapsinieskineatod M 3gRr50 106 Srolisedsad s 2Her3FaIbRBAFE 300 in

ordeffo aeRRiia i RIQYE 308, eHitnOhith 6@@%@%&98&1&%@0@@9@%8@1@@9{& blBck step 301 the
allocation manager 30 reads from said problem memorﬂ/ 52 the next block address (at the start: the

first block SdPEsSPbr copitsaRIasToreH PrsorhsRatdpserstrbiritsriianihy Miaaix e a step

302 the aljgratighberageSdoeads he dam fiam: saipbledbymrstep30Riaaalipsatien manager
30 checks whether reading is possible. If reading appears to be pgssible the allocation manager 30

checks in PSTABeBOANRANSTHRF fraforafdaAtBRRRERARTAIELSERRS BEUY If this appears not to be the

case, the allocation magag&iquently, the allocation manager 30 reads the problem memory 52 in a step
15 307 in order to determine whether the problem memory 52 contains more addresses of
problem blocks. If this is the case, the allocation manager 30 proceeds with the step 301.

If in the step 303 it appears that reading of the relevant block is not possible, or
if in the step 304 it appears that the relevant block contains a skip code, or if in the step 305 it
appears that the relevant block contains at least one incorrigible error, a test is carried out to

20  check whether the relevant block is defective. For this purpose, the allocation manager 30
writes a predetermined data pattern or code word, referred to as "skip code", into the relevant
block in a step 311, as a result of which this block can be identified as defective or as a
dummy in a subsequent read session. In a step 312 the allocation manager 30 checks by means
of a read-after-write operation whether the skip code has been recorded successfully. If in a

25  step 313 the skip code appears to be recorded correctly the conclusion is drawn that the
relevant block is not defective and the allocation manager 30 proceeds to the step 307.
Otherwise, the conclusion is drawn that the relevant block should be labeled definitively as a
defective block 45*, for which purpose the allocation manager 30, in a step 314, stores the
address of this block into a third actuator memory 53, which is referred to hereinafter as the

30  "erase memory". After this, the allocation manager 30 proceeds with the step 307.

If in the step 307 it appears that all the blocks whose addresses have been stored
in the problem memory 52 have been processed in the restoration cycle 300, the restoration

cycle is terminated. The allocation manager 30 then proceeds to an erase step 400, in which



30 checks in a step 305, with the aid of an error correction algorithm, whether the block exhibits only
corrigible errors. If this is the case, the corrected information is written into the relevant block in a
restoration step 306, and it is checked by means of a read-after-write operation whether At 8%tored
data has been recorded successfully. Subsequently]the allocation manager 30 reads the problem
memory 52 in a step 307 in order to determine whether the problem memory 52 contains more
addresses of {)roblem blocks. If this is the case, the allocation manager 30 proceeds with the step

301. If in tHhe 3tos5aD mapresarrothattre AbkryldreasesrErRiVARe BIask EAVE oS sy fikiB thetstep 304

it appearstﬁ'é%ﬁé@9.@%‘!@8&@'9%‘&8&@%@1%9&%%%%@@@f%T@Béi%éh appererthatdhe relevant
block contains at least one incorrigible error, a test is carried out to check whether the relevant block is

defective. {8k this purpose, the allocation manager 30 writes a predetermined data pattern or code
word, referred to as "skip code”, into the relevant block in a step 311, as a result of which this block
can be identified as defective or as a dummy in a subsequent read session. In a step 312 the

allocation manager 30 ERERRIBY riRRSIRTKs pEdbearerdinetipeicabimancings hsesispi¥sde has
been recodadosyeeasefiidy: 1640-8uteRBARIhRSIHE: cPdeARRSA T IR (eoerded newecty the

conclusion is drawn that the relevant block is not defective and the allocation manager 30 proceeds to
the step 35POrdjisemisatitherrtir dfieile dlagls tHutiise refkyeticBidersABLIBCsR Yas&RY Hetfitively

as a defeglivehladaftia hdimshigRumnosadbeaitsatiansianaery hnRdoriEndidostores the

address of this block into a third actuator memory 53, which is referred to hereinafter as the "erase
memory". WIS R TsHBE dorhirh et Sansriscaidediith the step 307. If in the step 307 it appears

that @l the blocks whosg/ReldltRs 588 havieReReR siketh KedPeHRIRING B iMEBRIM S RNRUE BRARC
processed in the restoration cycle 300, the restoration cycle is terminated. The allocation manager 30

then proc&ulad Al Hser &fep AbBCTHRIFAGY ShimFrouding 1o URsEAHIH FReidie: BYHESs the
addresses; {8y ibAt 2EasRIMERRNORIRINR theBR Mhdhecdiftoatdl thaldinesd iR dise WIBIKR does

not yet contain a file BS, such a file is created first.. ) ) )
in this area because in the step 105 the allocation manager 30 will recognize the defective

blocks and will skip these blocks in the step 113.
15
Thus, the invention provides a very effective method of recording information,
particularly real-time audio and/or video information, in a recording track 3 divided into
blocks 45 on a recording medium 2. The recording medium contains or is provided with a
defect list BS with addresses of blocks 45* which are known to be defective. This list is read
20  and the defective blocks are skipped during the recording process, which is carried out without
a read-after-write check in order to increase the speed. The defect list is updated by noting
which blocks give rise to read problems during reading of a file and by recording the addresses

of these blocks in this defect list on the recording medium after reading.

25 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.

Thus, it is possible for example to carry out the steps 311-313 in a separate

30  cycle prior to the erase step 400.

It is likewise possible to simplify and thereby speed up the restoration cycle in
that in the step 212 of the playback cycle 200 a block address of a block which contains only
corrigible errors is stored in the problem memory 52 and in that in the step 222 of the playback



In this way, some blocks of the recording thus read (may) have been restored: during a subsequent
read-out a smaller number of read errors may be expected. However, the recording may still contain
defective blocks: during a subsequent read-out these blocks will be recognized and no gt‘?é‘rﬁ%)[“will be
made to subject these blocks to an error correction Elgorithm, as a result of which loss of time is
avoided. When the user no longer wishes to keep the relevant recording he will release the part of the
user area 41 occupied by this recording for a subsequent recording. During a subsequent recording

session tHY &0 adeck 3 ddrrse oEdrittesitarhishrh s dseibreedite BIBEREMATESTEeRcHEERfe in the
step 105 thg allorationimanaash3onuhsesoanizentheidgfestivec flnaks A withskiR hege plocks in

the step 113. Thus, the invention provides a very effective method of recording information,

particularl§PFESH R AR Rinehaddraets smrscHigbin thearebisraims nank 3 arddaa $Hes BldcRé4s on a

recording JReginm Lot e ROFHRR INERHLR QE«%ﬁi@a 1% é&@'ﬂﬂﬂ&dﬂﬂma{i‘y %‘Jﬁﬁrﬂist BS with
addresses of blocks 45* which are known to be defective. This list is read and the defective blocks are

skippéd during the recdidiseisrb b EcmintiPis watridd by Rp ditpensed driicrmptedhetk in order to
increase thaisReask g ARG listdisHpsated Muneting whigheloekupadisgdorand Rreblems

during reading of a file and by recording the addresses of these blocks in this defect list on the
recording MféaNanehehdiAy bt ditPersed Mhitd R akiéd 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. Thus, it is possible for example to carry out the steps 311-313 in a separate cycle
prior to the erase step 400. It is likewise possible to simplify and thereby speed up the restoration cycle
in that in the step 212 of the playback cycle 200 a block address of a block which contains only
corrigible errors is stored in the problem memory 52 and in that in the step 222 of the playback 9 Jan
2004 12 cycle 200 a block address of a block which has been found to exhibit more serious errors is
stored in a further auxiliary memory. In such a simplified restoration cycle the step 306 is



carried out for the block addresses specified in the problem memory 52 and the steps 311-314 are
carried out for the block addresses specified in said further auxiliary memory. If desired, the restoration
cycle 300 may be dispensed with completely, in which case the problem memory 52 is ¢dstiitéd in
the erase step 400, instead of the erase memory 533which may be dispensed with in this variant. 9
Jan 2004 13 CLAIMS: 1. A recording medium (2) having at least one recording track (3) and having a
recording @regii49) divided into logic blocks (45) which each have an individual logic address, wherein
a defect list (BS) of addresses of defective blocks (45*) is stored in an user area (41) in the recording
area (40). 2. A recording medium as claimed in Claim 1, wherein said defect list (BS) is protected

against ovierwriting and/oresadging Byduaan)haiifecrnding snedivsrdascclaicrgd iarddlainizg wherein for
the purpose of said protection said. defect list (BS) has a predetermined standard name and/or is
recorded BTSN BISL D SRt bt iﬁagcm%ﬁ‘ﬁé%db‘ﬂ‘g’?g@ﬁ’&iﬁﬁ &ium (2)
having at {glagtianelt@eariingBHCS (AarcchaYiga tieeMding ares) (@Q)déddedrnieeiogia plagks (45)
which each Hgve an jndividual logic address, wherein, prior to the actual write process, it is examined
whetRer thg c@@fdd%éﬁﬁﬁ% ) has a file having a predetermined name (BS), which file is

indicative of the presence of a defect list of addresses of defective blocks (45*) and wherein, if the

recording medium (2) does not yet haye such file, such fjle is created first, 5. A meth f.recording
informatioft on a recor éeﬁ?ééﬁyﬁm lﬂg\/ﬁﬁﬁ[&l%eé?s‘[“ ﬂ@%ﬁoW%ﬁﬁWé&@@?fgﬁtoﬁﬁta%g% & recording
area (40) prutdeddnignlagioioeksitdanwhickrasiagibhavean individual logic address, wherein, prior to
the actual write process, it is examined whether the recording medium (2) has a file having a

predetermined name (BS), which file is indicative of the presence of a defect list of addresses of
defective Blocks (45*) andasheliamnniédibe recaedingdieCiuim @)vaattbidasspoipestilef thiel block

e RS A5 PR Rl PR e oRE A rood o

predetermined location.

4. A method of recording information on a recording medium (2) having at least

15  one recording track (3) and having a recording area (40) divided into logic blocks (45) which
each have an individual logic address, wherein, prior to the actual write process, it is examined
whether the recording medium (2) has a file having a predetermined name (BS), which file is
indicative of the presence of a defect list of addresses of defective blocks (45*) and wherein, if
the recording medium (2) does not yet have such file, such file is created first.

20
5. A method of recording information on a recording medium (2) having at least
one recording track (3) and having a recording area (40) divided into logic blocks (45) which
each have an individual logic address, wherein, prior to the actual write process, it is examined
whether the recording medium (2) has a file having a predetermined name (BS), which file is

25 indicative of the presence of a defect list of addresses of defective blocks (45*) and wherein, if
the recording medium (2) actually has such a file, the block addresses specified in said file are

read and are skipped in the actual write process.

6. A method of reading information from a recording medium (2) having at least
30  one recording track (3) and having a recording area (40) divided into logic blocks (45) which

each have an individual logic address, wherein if problems occur during reading of a block, for

example, if reading of a block fails completely or, for example, if a block appears to contain

incorrigible errors during reading, and preferably also if the number of corrigible errors



one recording track (3) and having a recording area (40) divided into logic blocks (45) which each have
an individual logic address, wherein if problems occur during reading of a block, for example, if
reading of a block fails completely or, for example, if a block appears to contain incorrig?b‘l‘ié1 &6rs
during reading, and preferably also if the number of tbrrigible errors 9 Jan 2004 14 occurring in one
block is greater than a predetermined acceptance limit, the address of the relevant block is stored in a

problem nageneny¢58)o a6l yeRaseirestippthiarmpnalion e ibe seageyetel (20)Hbedrideressasr of the
blocks stored in the problem memory are recorded in_a defect list in a predetermined file (BS) on the

recording FHEHINPI2IK #5 HATEH HhPRIRD G BIEFRLGH&RMe; information, particularly a real-time audio

and/or vidaa sigaRiIniopRecaraiag dhaekidrefdckrto(diy mhedidrdRs vhiehbliecridigt ackhbas
been divided into blocks (45), and for readjng information recorded on such a recording medium,
which app¥ gldaﬁ%wafe@eem?ﬁi?ﬁe%aéﬁr%&mwé CEBHRAS) HHE (ﬁﬁ@@&%ﬁ@é&%%% read

process; ardlacation manager (30) coupled to said write/read unit (20); a first auxiliary memory (51)
associated with the allocation manager (30); wherein the allocation manager (30) is adapted to read,
after having received a recording command (101) and having defined (102) a part (NW) intended for
recording T the recording apiead4o) Df theréecatain throadition(HardidilelB)reacontiedwidhadeeording

medium (2) and . containing a defect list of addresses.of defective blocks (45*) and to store (106) the
sl et e e S T R
allocation teanageddddjtistacapteth 1o exainineald2)n Rashitione-dbaidehenslivak ddatisgeached
during the recording, process, whether the block address of said new block appears in the first
auxill3ry & 8@’(‘?&}?@%?5%&%85}8%%9& if the block address of said new block actually appears

in the first-auxiliary meraovyittBihBuin(2ppataius] as adaiioe chinvzlaiprdcashatgiththe allpeaiies)
manager (30) is adapted not to allow a user to use a ineo} gga%}éeg ﬁg@reserved for the defect

det
ot o Wherein the aBeales fen BaEE o I SRR s '

rase and/or overwrite
the file having said predefiesnainet aameB5) (Eoervwedifosdhattaefecillistalomapgarddiy;as claimed
in claim 7\9£681"6I1lil rt'ibeeglf&gq (glilSinl naag%rro \ nfs T&?t%@’ to read, after having received a recording
15 command (101) and having defined (102) a part (NW) intended for recording in the recording
area (40) of the recording medium (2), a file (BS) recorded on the recording medium (2) and
containing a defect list of addresses of defective blocks (45*) and to store (106) the block
addresses specified in the defect list in the first auxiliary memory (51);
and wherein the allocation manager (30) is adapted to examine (112), each time that a new
20  block (45) is reached during the recording process, whether the block address of said new
block appears in the first auxiliary memory (51), and to skip said block if the block address of

said new block actually appears in the first auxiliary memory (51).

8. An apparatus as claimed in Claim 7, wherein the allocation manager (30) is
25  adapted not to allow a user to use a predetermined name (BS) reserved for the defect list, and
wherein the allocation manager (30) is adapted not to allow a user to erase and/or overwrite

the file having said predetermined name (BS) reserved for the defect list.

9. An apparatus as claimed in Claim 7 or 8, further comprising a problem memory
30 (52) associated with the allocation manager (30);

wherein the write/read unit (20) is adapted to monitor, using an error correction algorithm, the

quality of the data being read during a read cycle (200), each time when the data is read from a

given block and, if given problems occur, to transfer (211; 221) the address of the relevant

block to the allocation manager (30);



(52) associated with the allocation manager (30); wherein the write/read unit (20) is adapted to
monitor, using an error correction algorithm, the quality of the data being read during a read cycle
(200), each time when the data is read from a given block and, if given problems occur, t§trdiéter
(211; 221) the address of the relevant block to the dlfocation manager (30); 9 Jan 2004 15 and
wherein the allocation manager (30) is adapted to store a block address thus received from the

write/readadgitvi2Qy i thcapRaliem memesy ($93)is hdapbdapasad ushasckladmessithtdaide Riewheiain the
allocation manager (30) is adapted to read, after termination of the read cycle (200), the data of a

block storBt W BHBRHA R 815 REDGRT QB & said data to an error correction algorithm
(302) and, if the data thus read appears to be restorable (305), to write (306) the restored data into the

relevant block and after this, to preferaply carry qut a read-after-write check. 11. An apparatus as
claimed inI@Iaim 9 or 16:‘%&?&??&?%%?@&9&3% g%‘@r%e?ﬂlﬂﬁ“(é%ﬁ %%fﬁfbﬁ‘%ﬁﬁ%%oﬁlﬁcaﬂon
manager aprwdneraindiheatalleeationisiaspgerré30)cicRdao®mdie medo afterderminatian vkthe read
cycle (200), the data of a block stored in the proplem memory (52) and to subject said data to an error
corectionUHTIEI309) AR o G S At BD AR 6 B LB oo Wit (a11)
a predetedainethcasiel wsyeh{skipbeadapiatict (B0 5] eyani ol Bloatld @ieidhidatoiayotdlévant
read-after-write check (312); wherein the allocation manager (30) s adapted to store (314) the block
address o]f’\%ﬁi(raé} \?zg%f( téfétﬁ?iﬂrg[é‘ﬁf Va%%r%gm&Vﬁéﬁﬁ? legﬁaégi ead-after-write check (312) it
appears that said code word has not been written successfully; and wherein the allocation manager

(30) is adapted t (400) the block add stored i (53) in a defect list |
 ordietothined fie (DA SRRV GIATHOM F E3) She UL FOONE RPN PRy

memory (52 havecthed begnlehsité@dion manager (30); wherein the allocation manager (30)

is adapted to read, after termination of the read cycle (200), the data of a block stored in the
problem memory (52) and to subject said data to an error correction algorithm (302) and, if the
data thus read appears to be non-restorable (305), to write (311) a predetermined code word

15  (skip code) into the relevant block and, after this, to carry out a read-after-write check (312);
wherein the allocation manager (30) is adapted to store (314) the block address of the relevant
block in said erase memory (53) if during said read-after-write check (312) it appears that said
code word has not been written successfully;
and wherein the allocation manager (30) is adapted to record (400) the block addresses stored

20  in the erase memory (53) in a defect list in a predetermined file (BS) on the recording medium

(2) after all the blocks stored in the problem memory (52) have thus been checked.





