1 8 March 2004 Method of immediate writing or reading files on a disc like recording medium The
invention relates to a method of recording digital information signals on a removable rewritable disc
like recording medium, with a program area of the disc and, prior to removal of the disc out of a
recording apparatus, finalizing the disc with a lead-in dnd lead- out area comprisingt ddatehl 2004

information. 5 The invention further relates to an apparatus for recording digital information signals
on/from a M%%B@Wf&tﬂéﬁa@eai&érf@émiﬁgewo%ﬁ}f& AP EMBRsing inputting means
for receiving digital information signals, recording medium, receiving means for receiving the
recording medium, recording means for reading the digital information signals on the recording
medium, reading means for digital information signals stored on the 10 recording medium, outputting
means for outputting the read digital information signals, controlling means adapted to control
recording digital information signals representing user data on a program area on the recording
medium. 15 The PC world needs a replacement for the floppy drive. A rewritable storage medium of
the disc like optical typeTheohvastibie rebxds W aseehsdohedlogical ghdioefobeaduseithalkeadfunction

of the magnetic floppy is.alfeady replaced by the CD-ROM. All PC's today are equipped with a
R e G R e R SR s B e A
like CD-R\M e¢mewditabirelV0 paeemsriediditiieagfapatie dinmikdisztohéildlise thétine eeleidinviiia ragability.
Recording media of the ma%neto-oefit;iﬁgl tgge already tried to fill this gap, but they all miss

compatibilﬂyt\ﬁfﬁ?&oéq]ﬁgfélﬁ GBI A %&actly what CD-RW for instance can deliver with the
installed base of over afprokinatédy 200 mnitiareCbROMpdrives f&BeBMimedigialedbaamand the

capacity is suffilcien(tgtor flog%x us 125 Fuglégrr%%ﬁ,kmanuf turers of opt ratinpgas stems wants to get
rid of legadF HateMAI MR ﬂ&%%;? BV BN KSR TS T SRS, QOWA an
replace theplappy didues toereddR aiMiigid] thedDWididrOigndisy ecoyrdingenspinaierelréreiigenadtombi
and by a dtouble writer ﬁ] the future. It(\ivill also add a new fetature (tio th;[ahdr've ofhetr then.the
r Qr receiving the recording medium, recording means for reading the digital information
ever mcreasm& pe
signals on the recording medium, reading means for digital information signals stored on the
10 recording medium, outputting means for outputting the read digital information signals,
controlling means adapted to control recording digital information signals representing user

data on a program area on the recording medium.

15 The PC world needs a replacement for the floppy drive. A rewritable storage
medium of the disc like optical type, such as the CD-RW, seems to be a logical choice
because the read function of the magnetic floppy is already replaced by the CD-ROM. All
PC’s today are equipped with a CD-ROM and applications and software are distributed on
CD-ROM. Therefore a recording medium like CD-RW or rewritable DVD, seems to be the

20  perfect media to fill in the needed write capability. Recording media of the magneto-optical
type already tried to fill this gap, but they all miss compatibility with the installed base. That
is exactly what CD-RW for instance can deliver with the installed base of over approximately
200 million CDROM drives. CD-RW media are cheap and the capacity is sufficient for
floppy use.

25 Furthermore, manufacturers of operating systems wants to get rid of legacy
material like the floppy drive. For OEM companies the idea is attractive, as they can replace
the floppy drive, the CD-ROM and the DVD-ROM drive by a one spindle drive like a Combi
and by a double writer in the future. It will also add a new feature to the drive other then the

ever-increasing speed



2 8 March 2004 There are products on the market which enable to use a CD-RW like a floppy drive,
but they don't behave the way one would expect a CD floppy drive would do. The 5 access time is too
low, formatting time is too long and more important the drive does not fit into the strategy of current
OS. The disc should be immediately available for dragyjing and dropping of files. ASfasire}e20iz!
required, deleting should be instant. Due to enable multiple drag and drop a defect management is
required. However, the defect management should be done by the drive. This opens the way to use
UDF 1.02 instead of UDF1.5, which is not 10 supported on the write side by manufacturers of
Operating systems. Further background formatting must be done by the drive and not by the
application or OS to minimi¥BES YRS, AhSRAkEldS tWé‘BT?ﬁ?élﬁqi@éQﬁg‘%@ §}EHB}1y,

Read/Modifyidd/rie: faepackatsebivuiicbeagdair hotie dipeet 48 Tossedted ceuddniy) d&teother things,
it is an object of the invention to. obviate the above-mentioned disadvantages. F{Acco ding to fone of its
aspects a ﬁ?&?ﬁ%&%&é&?&ﬁ%“fofﬂ@%%ﬂ% it & g‘&%e%’?eﬁ“ﬁ;? BBP%‘FHW?{;E% INRiSAsAA8h Iep such
as definednito the siracasternzeddansf dainditc 2RoBrRICesIEamEdhtcle iy dilnbadfendeariing dath to be
recorded, this step will pe finished in just a few seconds. The disc is then ready for data storage.
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characterizing part of claim 2. This is required in case of adding file drag .and drop functionality
caavalon TS TG SR T SR e AR AR L ST i by
reserving spdfie, lorddewesctiiversvieehandizi de tect thia08g Emely aReatdviglify thaich&saptekizing part

of claim 3'sEQ1Iﬁ d%réaé%lgg ngﬁg%rq\rlg{es to handle the defect areas.

15
In consequence, amongst other things, it is an object of the invention to
obviate the above-mentioned disadvantages. According to one of its aspects a method
according to the invention is characterized by performing an initialization step such as
defined in the characterized part of claim 1.
20 Because of the very limited amount of data to be recorded, this step will be

finished in just a few seconds. The disc is then ready for data storage. Further, the general
purpose area can be used to add additional functionality by, for instance, storing device
driver programs herein or allowing disc space to be used by said programs. As the general
purpose area is still readable by legacy drives as this drives will report the start of the Lead-

25  outarea as the end of the user area, these drives may employ the added functionality. Thus
compatibility is achieved.

An advantageous embodiment is obtained by adding defect management
according to the characterizing part of claim 2. This is required in case of adding file drag
and drop functionality equivalent to removable disc functionality.

30 A further advantageous embodiment is obtained by reserving space for device
drivers to handle defect management according to the characterizing part of claim 3. This
enables legacy drives to handle the defect areas.

A further improvement is obtained by adding a sentinel area next to a defect

table such as defined by the characterized part of claim 5. This area may be used



A further improvement is obtained by adding a sentinel area next to a defect table such as defined by
the characterized part of claim 5. This area may be used 3 8 March 2004 advantageously for storage
of proprietary information such as copy right information. This area may also be used to store a new
defect table when the old table is wearing out. AnotheB embodiment is obtained by paitotiniz@)4
formatting when the drive. is idle, according to the characterizing part of clﬁim . This has the

advantagetth@HSSRIFIYSY fPMatod Worsie'ay bvmater stgtes FoPrHERER emaEanditherforms

a finalizatigresi@Ryadc0 NGO theroeharasiediting slt efteaime: 61d kdresordingnmegium will be in a
CD-ROM compatible state while the econdar%efe table (SDT) is readable by a CD-ROM reader

or legacy reader. HoweyHIo Qi RANHBEHUS HHBEMEMEIL S RIS By HRSWiRG R et e dRect 10
step accoridirgdectieishasantesizingparinf phatrorlldiheceiEeltimetit mpdataseheihagipessible while
the recording medium leaves the drive in a CD-ROM or legacy drive compatible state. All data is
recordged %ﬁ’@ (R OTRAL BECERMSPLRT Aifect table (TDT) may be used for defect management.
Other advantageous enmkediais isreisisel psedimshefideReaipsionepadddngdolthese and further

aspects and advantages of the invention will be discussed in . jnore detail hereinafter with reference to
e il oo TTAS1 HTEHH BT FhEER e 18 A SaTHLIAP SR PERGHE 8 o L R s
that show:vHigle the basinddiscdefiewilsit aSTIHROMLdRIde Byaa @PoR @NiseAleeoidisigée thalurvention;

Fig. 3 linking details of the Program Area; Fig. 4 the lay-out of the General Purpose Area; Fig. 5 the
location of the frat Maint BAYECTH AR (RIS o PO Ao G SRR A PSR P R efoctive

MDT10  step according to the characterizing part of claim 8. The eject time is made as short as
possible while the recording medium leaves the drive in a CD-ROM or legacy drive
compatible state. All data is recorded contiguously while the temporary defect table (TDT)
may be used for defect management.

Other advantageous embodiments are disclosed in the description.
15

These and further aspects and advantages of the invention will be discussed in
more detail hereinafter with reference to the disclosure of preferred embodiments, and in
particular with reference to the appended Figures that show:

20 Fig. 1 a basic disc lay-out of a CD-ROM,;

Fig. 2 a lay-of a disc according to the invention;

Fig. 3 linking details of the Program Area;

Fig. 4 the lay-out of the General Purpose Area;

Fig. 5 the location of the first Main Defect Table (MDT) in the Lead-In Area;

25 Fig. 6 the replacement of a defective MDT;

Fig. 7 the replacement of a defective Secondary Defect Table (SDT);

Fig. 8 the composition of a Defect Table Packet;

Fig. 9 the lay-out of the Defect Table;

Fig. 10 the lay-out of the Sentinel Packet;

30 Fig. 11 the status of the disc after initialization;

Fig. 12 the status of the disc after some de-icing and recording;

Fig. 13 the status of the disc after several steps of finalization;

Fig. 15 the early-eject status of the disc,

Fig. 16 the re-opened status of the disc and



Fig. 7 the replacement of a defective Secondary Defect Table (SDT); Fig. 8 the composition of a
Defect Table Packet; Fig. 9 the lay-out of the Defect Table; Fig. 10 the lay-out of the Sentinel Packet;
Fig. 11 the status of the disc after initialization; Fig. 12 the status of the disc after some de-icing and
recording; Fig. 13 the status of the disc after several steps of finalization; Fig. 15 tRév/eacly26ject
status of the disc, Fig. 16.the re-opened status of the disc and 4 8 March 2004 Fig. 17 a computer data
system comprising a coﬁ’lgu{graa‘iﬂﬂné"??édsﬁﬁ@'%tﬁﬁla?a’fﬁgl%‘%é‘. CPRIRLEPA AR &disERidtEally the basic
format of aggariR@M, as known from the relevant standard, which is often denoted to as the “Yellow
book’, in analogy to the 'Red book' standard for the audio CD. Descriptions of the physical standard of
the CD-ROM can be found in the public available documents ISO/IEC 10149, of the audio-CD in IEC
908. The physical standard for the recordable CD, denoted as the "Orange book; is disclosed in 10

(the High Sierra stancadfahd BV HE S BANA LS EERR PR ASOUOHA Nt FISRRITE
proposal). theeetiatancaryigiares df Mieflhdataddtars hitine LA BoUN ateanal s LM REA! is
Formattng HRCCHBBH TS B ALAH N D10 DR o SO BRI AN O AN e
CD-RW in <f@|mﬁuteﬂleepwdg1mmamblrendexmmw Q_S‘_OMIE&DHMH@Q&MH ighispEPRA CIDARWSNThe
e e e s ey S e e e
3) thesystS0MEEdS| a1verhad. atho eteeddvibfagkreriepiciagb aant o€ thariles Oy theddsimebed by a
ISO-9660 (the High Sierra standard) and for the recordable CD in ECMA 168/ISO13940 (the
Frankfurter proposal).
The data carrying area of the CD-ROM starts with a LEAD-IN area, a DATA
AREA is available for user data and ends with a LEAD-OUT area.
15 The methods for Defect Management and Formatting described in this
description can be used to optimize the performance of High-speed CD-RW in a computer
environment. To exploit the full capabilities of High-speed CD-RW in a computer data

storage environment, several conditions should be fulfilled:

20
1) the system needs random access,
2) the recorded discs shall be compatible with Multi-read compliant CD-ROM drives,
3) the system needs a method of Defect Management that can be handled by the drive or by a
dedicated device driver,

25  4) formatting shall be performed by the drive in back-ground (no interaction with the
application or Operating System running on the computer),
5) the disc has to be available for use immediately after insertion and the eject time shall be
minimal,
6) recording is based on fixed Packets of 32 User Data blocks, in a single Track, on a Single-

30  session disc.

To guarantee read compatibility with Multi-read CD-ROM drives (or legacy
CD-R/RW recorders), the following requirements have to be fulfilled:



dedicated device driver, 25 4) formatting shall be performed by the drive in back-ground (no interaction
with the application or Operating System running on the computer), 5) the disc has to be available for
use immediately after insertion and the eject time shall be minimal, 6) recording is based on fixed
Packets of 32 User Data blocks, in a single Track, on & Single- 30 session disc. ToggMatahte@)rdead
compatiblllt¥ with Multi-read CD-ROM drives (or legacy. CD-R RW recorders), the following

requirementhae MsltRin Ecs I@IgFeﬁr%Oﬁreatﬁ%dcﬁéceﬁ QW PE&Y-in Area, a Program Area and a

Lead-out ArgapraitRiogranmavebeiweenitheAeadin dcoeandihe teatnubAfedyshall be fully
formatted, - all datg1 including the Defect Management information and Replacement Areas have to be
5 avallablef(?ﬁ%‘i?fée e Program Area (the logically addressable space) of the disc. The Defect

Managemeatithgn, qambﬁﬂgamdladfbyt anedicatest dﬂwﬁﬁaﬂﬁmemfwnemgcuméﬁf reddpevatiodeSystem
of the computer, When.a fulfils all these conditions, we ¢ Isuch M- compatible".
Because ¢ T Wéﬁl%@% REB B?asﬁﬁf)&% Sadhs %&mm lsae"vfﬂagla?&%rs which

can add thigdiesinaaldyctoctiebs)isirie Coylg hudigived doirg drilke ﬂﬁrﬁ@@ﬁd&f’mﬂo@perﬁtﬁg e.g.
during formatting. The Defect M geme ts ased on.a Main De ct Table. (MDT the
Loncin ARSSE T LIRS oRN S O F e S AT AL AR Pkt O the
General PumqmimeeaBI&t&@efmélﬁa(bEm}MIHheq@re@ade@hbpc&tsloeﬁaitedﬁag\&mehtﬂgﬁkﬁtaQSTL)
containing all 00 tes. The gener ut of th disc talned with ethod according to the
verion STHESATAG St TheTE GO TS R el OB LR £ AT B Bl ot
the olGsidesehéhe Hispoagainst the. deadgofsrareand CD-writer with defect management according to
the invention, 20 will report the start address of the General Purpose Area as the start address of the

Lead-out area. An UDF-file system gets thus a smaller partition to use. The part not used is reserved
for replacement areas and contains the defect tables. In contrast to a legacy drive that will

The Defect Management system is based on a Main Defect Table (MDT) in
the Lead-in Area of the disc, and a Secondary Defect Table (SDT) and Replacement Packets
15  in the General Purpose Area. The Defect Tables shall be preceded by a so-called Sentinel
Packet (STL) containing all 00h bytes. The general lay-out of the disc obtained with a
method according to the invention is illustrated with reference to Fig. 2.
The General Purpose Area is located preferentially at the outside of the disc
against the Lead-out area. A CD-writer with defect management according to the invention,
20  will report the start address of the General Purpose Area as the start address of the Lead-out
area. An UDF-file system gets thus a smaller partition to use. The part not used is reserved
for replacement areas and contains the defect tables. In contrast to a legacy drive that will
still report the end of the original Lead-out address. This trick is needed to make defect
management backward compatible with legacy drives such as CD-ROM. A CD-ROM reader
25  is able to read the defect management area because it will be in its data area. A device driver
will perform the defect management in case of a legacy drive. Future CD-ROM readers
should get the ability to handle the defect management themselves. This is only a firmware
change in the ROM firmware. A writer Lead-out pointer should be added to the firmware.
Compeatibility with CD/DVD-ROM is obtained by a device driver or application that reads
30  the defect table and handles the defect management. The operating system thus interacts with
a CD-ROM, a legacy CD-RW, DVD-ROM or DVD-RAM only by a device driver or
application that handles the defect mangement. The CD-RW with the improved format

according to the invention interacts directly with the Operating System.



still report the end of the original Lead-out address. This trick is needed to make defect management
backward compatible with legacy drives such as CD-ROM. A CD-ROM reader 25 is able to read the
defect management area because it will be in its data area. A device driver will perform the defect
management in case of a legacy drive. Future CD-ROM readers should get the abiiiMdaachandie the
defect management themselves. This is only a firmware change in the ROM firmware. A writer
Lead-out pointer should be added to the firmware. Compatibility with CD/DVD-ROM is obtained by a

device driver or applicattmﬁmatyeta@erﬁouﬁ&e cledactyalala aRek tﬂ@ﬂdte&ﬁeeﬁdete@am@aa@emﬁnm The
operating syste us |n swlth a a legacy CD-RW, OM or DVD-RAM only by a
device dri\FSF?}?Hq%tB RS 930 A lmgga etVFnﬁnE%ﬁt%ﬂﬁ eﬁr itre FETSdved format
according befiie iventiepibittrsisaditrahpwitedTelPpBEREING Bysiemf Hvareh2tsengelly the
end-user of the system likes to have the disc.ready for use wijthin, seco after has been inserted
o ths (198 R LI Bia RATELA 3&%%@% RSO Jiaﬂ?te %eélt%%tamﬁ %%%rtttte%?pm.ted
fully. Becawsé thexingitial immattmmﬁm&tﬂhﬁemﬁmummleb& lf@cte@fmmgi formating
procedure will be define tlnltlallz S the isc witham unt of | ation, after which it
ol TR R L AR PG AUV A TR when
drive is idlgroie Baekatgreundfdetiatingeqlysielinesiheiphysival doonatiiog ofsihecdisc, which is
system |nd end nt, Af rmatted disc.is always in M- com tible state. An eject command
T o b BERERSE heh LT U B SRS T A BT e NA S BE g
formatted, ambickxbistingipfasasdshallle exegeded teqmthef@itsa:h%l%h@smaﬂb’lﬂl}before it
leaves the ecorde 15 A?(o Sgﬁ)to the exi1 CD-RW r cordli\%\g{h may be.recorded in
ne! riti ?ﬁ c

several diHFEUTIAATOHEISF RS PEoREat T s irrst Aty 5P IREHfental
writing, linkifgriek ofeeteraeddaia must be taken into account. A link position is the physical
location on the disc where the recording of EFM signals is allowed to start and stop. In case of data
recording, an EFM recording sequence shall start and end with 20 Link, Run-in and Run-out blocks.
No gap between recordings is allowed, One set of recorded Link, Run-in, User Data and Run-out
bloclﬁ% 's called a PaCkeACIQI%HI% t bﬁ{echys 1%';; I%?f’RW recording format, data may be recorded in
several distinct writing actions. This is referred to as incremental writing. In case of
incremental writing, linking rules of recorded data must be taken into account. A link
position is the physical location on the disc where the recording of EFM signals is allowed to
start and stop. In case of data recording, an EFM recording sequence shall start and end with
20  Link, Run-in and Run-out blocks. No gap between recordings is allowed, One set of recorded
Link, Run-in, User Data and Run-out blocks is called a Packet. The number of User Data

blocks in a packet is called the Packet size. The Link block contains the link position.

25 Fig. 3 shows details of the Linking in the Program Area according to the
existing CD-RW format. The Program Area consists of one Track with fixed Packets with a
size of 32 User Data Blocks. Herein is : LNK = Link Block, RI1..RI4 = Run-in Blocks, RO1,
RO2 = Run-out Blocks, UD1..UD32 = User Data Blocks and TDB = Track Descriptor Block

30
Fig. 4 shows the lay-out of the General Purpose Area (GPA) according to the
invention. The General Purpose Area (GPA) consists of three parts :
- the General Application Area (GAA),
- the Defect Management Area (DMA),



blocks in a packet is called the Packet size. The Link block contains the link position. 25 30 Fig. 3
shows details of the Linking in the Program Area according to the existing CD-RW format. The
Program Area consists of one Track with fixed Packets with a size of 32 User Data Blocks. Herein is :
LNK = Link Block, RI1..R14 = Run-in Blocks, RO1, R02 = Run-out Blocks, UD1..UB3Mardd890Data
Blocks and TDB = Track Descriptor Block Fig. 4 shows the lay-out of the General Purpose Area (GPA)
according t& (RS GEHSK The General Purpose Area (GPA) consists of three parts : - the General
Application Area (GAA), - the Defect Management Area (DMA), 7 8 March 2004 - a Reserved Packet.
The GPA is located within the logically addressable space of the disc (see Fig. 5 2) at the end of the
Program Area, immediately preceding the Lead-out Area. The Defect Management system shall not
be active in the GPA, sorifeetiPis Radentcemeanthiorogdafetiivddasibls pdhesSMA dieseengyal

Application Area (G can be used for storage of data that does not allow replacements by the
Dofect Mapkiie e?ﬂ@ﬁ&&?&"%ﬁﬁﬁ&{ﬁ&nl gﬁ?éﬁ%%yo?ra%ﬁ&@&ﬁ%&@%&%ﬁﬁ%nd|e defect
managemdat D¢fsuppRitbiR e opaiattl G sysiammantuinmgdtbiroi i Ghak filas system.
Or support.of multiple sources like ic/yid lay. The size of the is defined during the
formanSE GRS TS [ Ll BB Ty AT U BE T mgoment
Area (DMA)zagsistanl MR alcke tsomar feplieptasamsnthefDistectiMenzgakeis. iBdtieddata Area, a
Sentinel Packet (STL), and the Secon Defect Table (SDT). The number of Replacement Packets
N o doinc BT HA RSB & SR AR SO T et P B S SNTHVAL g
legaay CDnigldpiedefsfatifafect ManapgriyiagtidDing 8ad660. filés alse@.@ckappoin chsastipfiailures
in 20 the MDT. The SDT is contained in.one Packet. SDT shall be.preceded by.a Sentinel
Packot THEVERI AT SR SO N EE ALY CAMRdR ST L DB SE oA 0% Pleet of the
GPA shall discalRies¢iveckdRacsksetifhiddiatketosfaaltiroGBesused for any other

15 The Defect Management Area (DMA) consists of N Packets meant for
replacement of defective Packets in the Data Area, a Sentinel Packet (STL), and the
Secondary Defect Table (SDT). The number of Replacement Packets N is defined during the
formatting of the disc. The SDT is meant for use by CD-ROM drives and legacy CD
recorders for Defect Management during read-out. It is also a back-up in cases of failures in

20  the MDT. The SDT is contained in one Packet. The SDT shall be preceded by a Sentinel
Packet. The content of all 2K Blocks of the Sentinel Packet shall be all zeroes. The last
Packet of the GPA shall be a Reserved Packet. This Packet shall not be used for any other

purpose than for File System use.

25
The defect Management system of High-speed CD-RW is based on a Main
Defect Table(one Packet) located in the Lead-in Area, a Secondary Defect Table, containing
a copy of the MDT, in the General Purpose Area and Replacement Packets in the General
Purpose Area. Fig. 5 shows the location of the first MDT in the Lead-In area.
30

The Defect Management of a recorder only replaces full Packets, which are

found to be defective during writing or reading. Detection of possible errors can be based on



purpose than for File System use. 25 The defect Management system of High-speed CD-RW is based
on a Main Defect Table(one Packet) located in the Lead-in Area, a Secondary Defect Table,
containing a copy of the MDT, in the General Purpose Area and Replacement Packets in the General
Purpose Area. Fig. 5 shows the location of the first MIBT in the Lead-In area. 30 The Xefelc2004
Management of a recorder only replaces full Packets, which are found to be defective dﬁ;iﬁr;g writing or
signals,

reading. DEEEISRSSMESSEINS BRAbs eeiPRE HENBd o BRI S ch 289N & W 9@ e Qs IERS

feedback fraym ehyeroing LREoFiRgiing Raeiigr flags from the error correction system during
reading. 5 The MDT can be updated by a recorder at each occasion of a defect detection. If the MDT
is wearing out because of too many overwrites (or becomes defective for other reasons of failure), a
new STL Packet is created just preceding the existing STL Packet and then the old STL Packet is be

overwritten by a new MDT Packet. Fig. 6 shows the replacement of a defective VDT, The defective
MIDT Packet shall be ovBRAHEA SR EPRAKS A fﬁ%ﬁ%ﬁ@%&%ﬂﬁf@mgﬁ#@ﬁ Pfi5titing that
this table isfriecldMIgEryalichrihdeGDEany oeedsiianyeoupaatess (Wit dbmeliskiscaiactot dien a
recorder. If the SDT is wearing oyt hecause of too m overwrijtes (or becom fective fqr other 15
reacons of TR NI 5 F OB EAETEh R TILT AU GHTHEAHE LGHNG & Halkers fien the
old STL Paeketlis oMesWIitiRizkey B bew S Titsinien dsndluBEdavitbtreligrendsia thig. 7. The
defective SDT Packet shal] he qverwri with a DT wi updat nt field setto FFF

indicating (TRCHHSEADR I R ol T e Ao 17 R EETAC OBl B AL EEYS LRAINGE ddeTeased by
one and theifbefecipdaides siafidié¢ sadapfd Becoidlivaglye 2 Tihistabbety dinpigarnaiidbodiment of the
method of the invention three Defect Tables are defined: - the Main Defect Table (MDT), located in

the Lead-in Area, 25 - the Secondary Defect Table (SDT), located in the General Purpose Area (GPA)
and

The SDT only needs to be updated when the disc is ejected from a recorder. If

the SDT is wearing out because of too many overwrites (or becomes defective for other

15  reasons of failure), a new STL Packet is created just preceding the existing STL Packet and
then the old STL Packet is overwritten by a new SDT, which is illustrated with reference to
Fig. 7. The defective SDT Packet shall be overwritten with a DT with the update count field
set to FFFFh, indicating that this table is no longer valid. The number of Replacement
Packets shall be decreased by one and the Defect Tables shall be adapted accordingly.

20

Thus, according to an embodiment of the method of the invention three Defect
Tables are defined:
- the Main Defect Table (MDT), located in the Lead-in Area,
25 - the Secondary Defect Table (SDT), located in the General Purpose Area (GPA) and
which is an exact copy of the MDT. Additionally, according to an embodiment of the method
of the invention, a third Defect Table is defined:
- a Temporary Defect Table (TDT). This TDT is created instead of the SDT, when an eject is
requested before the Back-ground Formatting process has been finished, which will be
30  discussed later.
All Defect Tables have the same lay-out and after ejecting the disc from a
recorder, they contain the same information. Each Defect Table (DT) is contained in 4

consecutive Blocks, which 4 Blocks are repeated 8 times to fill up a complete Packet. Fig. 8



which is an exact copy of the MDT. Additionally, according to an embodiment of the method of the
invention, a third Defect Table is defined: - a Temporary Defect Table (TDT). This TDT is created
instead of the SDT, when an eject is requested before the Back-ground Formatting process has been
finished, which will be 30 discussed later. All Defect Tables have the same lay-out 8daatiep@jdcting
the disc from a recorder, they containéhe same information. Each Defect Table (DTE is contained in 4

consecutive' BISIRE, WHRAH ot 2F eFéJ&Bl%H%%%eEhta RS QLB I9d ket HIg 8 9 8 March
2004 showgathe: cevmpasgtioniafireldafe ciisaie-Raakettd his repetition gives a good protection against
local defects in_the disc (dust, scratches, etc.). The Packet shall be filled consecutively, starting with
DT O, partBﬁar?&%ﬂ@@dﬁ%ﬁfﬁ@@&%}@ AR A oS SPOPEAEER vinich have
been detegningd to be defective during verification or during use of the media, and a list of Packets
reserved for replacements. The defective Packet shall be linearly replaced by a reserved Packet as

10 aséigned in the Defect Table. Identifying defective Packets may happen either during read or write
operations by a recorder. Each 2K Block in the Defect Table Packet shall have the contents as defined

15 in Fig. 9, which shows th -Qut of the Defect Taple. The addressing method that shall be used
fo the Befeot Managen U R Rl MO ca EIGLE 16 HG: DU TERGHEFEEM B EAE B the
specific bydefebawve dhegoNewingenterduridg abeBythOnzedvignadurdist Jhessadaeswdalbbe set to:
4D4454h, repgresenting the characters "MDT", in each Block of an MDT, 534454h, representing the
Charactord BT Sy e S STt b  SE Th O AS SH AV ELIRRT B n eeh
Block ®f amas§idied in the Defect Table. Identifying defective Packets may happen either during read or

write operations by a recorder.

Each 2K Block in the Defect Table Packet shall have the contents as defined
15 in Fig. 9, which shows the Lay-Out of the Defect Table. The addressing method that shall be
used for the Defect Management is according to Logical Block Numbering. With reference

to Fig. 9, the specific bytes have the following content :

20 Byte 0~2: Signature :
These 3 bytes shall be set to:
4D4454h, representing the characters “MDT”, in each Block of an MDT,
534454h, representing the characters “SDT”, in each Block of an SDT,
544454h, representing the characters “TDT”, in each Block of an TDT.
25
Byte 3: version number:

this byte shall be set to 00h

Byte 4,5: DT update count
30  These bytes shall indicate the total number of update operations on this Defect
Table. This field shall be set to 0000h during the creation of the DT, and shall be
incremented by one each time the DT is re-written. If the DT Packet is defective, this Packet
shall be overwritten with a DT with the update count field set to FFFFh, indicating that this

table is no longer valid.



Byte 3: version number: this byte shall be set to 00h Byte 4,5: DT update count 30 These bytes shall
indicate the total number of update operations on this Defect Table. This field shall be set to 0000h
during the creation of the DT, and shall be incremented by one each time the DT is re-written. If the
DT Packet is defective, this Packet shall be overwrittéfh with a DT with the update 8auatdiedd@et to
FFFFh, indicating that this table is no longer valid. 10 8 March 2004 Byte 6: DT number / DT part
number The most significant 4 bits of this byte specify the DT number in the Packet as a binary value
0-7. The least significanB¢tbiss DTthisiyeie/ SPEGY hedet number in the DT as 5 a binary value 0-3.
Byte 7: DT_parts in use This byte specifies the number of parts (0-4) of the DT that actually contain
valid DT Entfigs §'4% g,%%ﬁﬁ#ﬂé SReE 06, U RS TAEAEE M number of
replacemesihentnafinotbe Die (@ial wEalidarparts)s dhehicdye shadiBeleapat itutheenumbeDaf as
Replacement Packets in the Defect Management Area. Byte 1015: Reserved: these 6 bytes are
reserved Zh &HAIMBYSEE to 00h. Byte 16-18: Start of General Purpose Area These 3 bytes shall
specify the Logical Block Number (LBN) of the first User Data 20 Block of the first Packet in the

General Purpose Area. E%tee %%t}itpg}éls?rrleuggserved and shall be set to zero. Byte 16, bit 7-4:

Reserved

This byte specifies the number of parts (0~4) of the DT that actually contain valid
DT Entries.

10

Byte 8,9: Number of DT Entries:

These 2 bytes indicate the number of replacement entries in the DT (total of all 4
parts). The value shall be equal to the number of Replacement Packets in the
Defect Management Area.

15 Byte 10~15: Reserved:

these 6 bytes are reserved and shall be set to 00h.

Byte 16~18: Start of General Purpose Area
These 3 bytes shall specify the Logical Block Number (LBN) of the first User Data
20  Block of the first Packet in the General Purpose Area. Byte 16 bit 7~4 are reserved

and shall be set to zero.

Byte 16,
bit 7~4: Reserved
25  bit 3~0 : LBN of first User Data Block of GPA

Byte 17,
bit 7~0 : LBN of first User Data Block of GPA

30 Byte 18,
bit 7~0 : LBN of first User Data Block of GPA

Byte 19,20: Size of Replacement Area

These 2 bytes shall specify the number of Packets set aside for replacement of



25 bit 3-0: LBN of first User Data Block of GPA Byte 17, bit 7-0 : LBN of first User Data Block of GPA
30 Byte 18, bit 7-0 : LBN of first User Data Block of GPA Byte 19,20: Size of Replacement Area These
2 bytes shall specify the number of Packets set aside for replacement of 11 8 March 2004 defective
Packets. Byte 21-23: Size of General Application Ared [These 3 bytes shall specify thelmgimbenpf
Packets set aside fgr the storage of data 5 that is not under control of the Defect Management. Byte
24,25: DisdLEHNETHEEES bytes contain flags for indicating the status of the disc. They can be used
for instance for tracking the Back-ground Formatting process. 10 15 Byte 24 Bit 7-5: Formatting status
Bit 4-1 : Reserved and set to zerg Bit O : Dirty Disc Byte 24 Bit 7-0 : Reserved and set to zero
Formatting status: bit 7%"1—36372&'5%1@&5 GPFTALERAPIEPHI™ 4S8 has been partially formatted, 10 :
disc has beasstullbjessnataducihelseinibl: civadiassheensiulydomratieddydhemanufacturer. Bit 5

is meant to be .used as a "De-icjng not_ready" flag, details of which will be discussed hereinafter
% that is not under controi o(‘[l the De?ec){ Mangagement.

Byte 24,25: Disc status
These 2 bytes contain flags for indicating the status of the disc. They can be used

for instance for tracking the Back-ground Formatting process.

10
Byte 24
Bit 7~5: Formatting status
Bit 4~1 : Reserved and set to zero
Bit 0 : Dirty Disc
15 Byte 24

Bit 7~0 : Reserved and set to zero

Formatting status:
bit 7,6 = 00 : disc is not formatted,
20 01 : disc has been partially formatted,
10 : disc has been fully formatted by the user,
11 : disc has been fully formatted by the manufacturer.
Bit 5 is meant to be used as a “De-icing not ready” flag, details of which will be discussed
hereinafter
25 Bit 5 =1 : indicates that the disc has been recorded non-consecutively, and
that there are blank areas between some recordings.
Bit 5 = 0 : indicates that all Packets between the start of the Program Area and
the last recorded User Data in the Data Area (see Fig. 2) have been recorded or formatted.
Before ejecting a disc with bit 5 set to 1, the blank area(s) shall be formatted.
30
Dirty Disc:
Bit 0 is meant to be used as a general “Power Fail Flag”.
It shall be set to 1 at each write action and shall be reset to 0 when

the disc is closed and ejected in a normal way.



25 Bit 5 = 1 : indicates that the disc has been recorded non-consecutively, and that there are blank
areas between some recordings. Bit 5 = 0 : indicates that all Packets between the start of the Program
Area and the last recorded User Data in the Data Area (see Fig. 2) have been recorded or formatted.
Before ejecting a disc with bit 5 set to 1, the blank areH(s) shall be formatted. 30 DigywRish: 204 is
meant to be used as a general "Power Fail Flag". It shall be set to 1 at each write action and shall be
reset to O when the disc is closed and ejected in a normal way. 12 8 March 2004 Byte 2628: Last
Written Address These Bﬁytg@&gamgaewifmmﬁ&@gggal Block Number (LBN) of the first User Data

Block of the last Packet that has record d or forma ted, Byte 2 -4 are 5 reserved and shall
be set to zPSS 5 ft Sﬁechégé?\}é@‘Sﬂ Black Nerbert Q@%@é}iﬁﬁ%g fdce6Pdg: formatted
Packet 10 Bykex 27 tthﬁ lasOPatBN thifiiat blser ldatalBlask@inhagtiomyaited azketiyte 28 15 bit 7--0 :
LBN of first User %?H:E of Iast formatted Packet Byte 2931: Reserved: these 3 bytes are reserved

and sRall BESEEY & 55H 1B %2-2047: DT replacement entries Each DT Entry consists of 6
bytes. The first three bytes indicate a defective Packet

Byte 26
bit 7~4 : Reserved
bit 3~0 : LBN of first User Data Block of last formatted Packet
10
Byte 27
bit 7~0 : LBN of first User Data Block of last formatted Packet

Byte 28
15  bit 7~0 : LBN of first User Data Block of last formatted Packet

Byte 29~31: Reserved:
these 3 bytes are reserved and shall be set to 00h.

20 Byte 32~2047: DT replacement entries
Each DT Entry consists of 6 bytes. The first three bytes indicate a defective Packet
and the last three bytes identify the Replacement Packet that has been assigned.
The most significant bits of byte n and byte n+3 are used to indicate the status of

the replacement. Unused bytes shall be set to 00h.

25
Byte n
bit 7,6 : Status 1
bit 5,4 : Reserved 1
bit 3~0 : Defective Packet LBN
30

Byte n+1
bit 7~0 : Defective Packet LBN

Byte nt+2



and the last three bytes identify the Replacement Packet that has been assigned. The most significant
bits of byte n and byte n+3 are used to indicate the status of the replacement. Unused bytes shall be
set to 00h. Byte n bit 7,6 : Status 1 bit 5,4 : Reserved 1 bit 3--0 : Defective Packet LBN Byte n+l bit
7-0 : Defective Packet LBN Byte n+2 13 8 March 20043%bit 7--0 : Defective Packet LBMByte20638 bit
7,6 : Status.2 5 bit 5,4 : Reserved 2 bit 3--0 : Replacement Packet LBN Byte n+4 bit 7-0 : Replacement
Packet LBRI'0 By RS b AT Hdphcement Packet LBN The Defective Packet LBN shall be equal
to the LBN of the first User Data 15 Block in the defective Packet to be replaced. The Replacement
Packet LBN shall be equal to the LBN of the first User Data Block in the Replacement Packet, that is
assigned to hold the reﬁ%tfetﬂﬂg-’acket. The value of Status and Reserved may be as defined as
following :b07 BtaBistdshit 7,6 : = 00 : the entry identifies a valid replacement, = 01 : the entry identifies
a defesctiv%P%(:J(ekthat he(ais not been recorded at it's replacement address,

1t 5,4 : Reserved 2

bit 3~0 : Replacement Packet LBN

Byte n+4
bit 7~0 : Replacement Packet LBN
10
Byte n+5
bit 7~0 : Replacement Packet LBN

The Defective Packet LBN shall be equal to the LBN of the first User Data
15  Block in the defective Packet to be replaced. The Replacement Packet LBN shall be equal to
the LBN of the first User Data Block in the Replacement Packet, that is assigned to hold the

replaced Packet.

The value of Status and Reserved may be as defined as following :

20 Status 1:bit 7,6 :

= 00 : the entry identifies a valid replacement,

= 01 : the entry identifies a defective Packet that has not been recorded at

it’s replacement address,

= 10 : the entry identifies a Replacement Packet usable for future
25  replacement, the Defective Packet LBN shall be set to zero,

=11 : the entry identifies a Replacement Packet unusable for future

replacement, the Defective Packet LBN is unspecified.

Reserved 1:

30  bit 5,4 setto 00

Status 2: bit 7,6 :
= 00 : the original location has been recorded with the same data as the

replacement location,



= 10 : the entry identifies a Replacement Packet usable for future 25 replacement, the Defective
Packet LBN shall be set to zero, =11 : the entry identifies a Replacement Packet unusable for future
replacement, the Defective Packet LBN is unspecified. Reserved 1: 30 bit 5,4 set to 00 Status 2: bit
7,6 : = 00 : the original location has been recorded witl#the same data as the reple&&mari 20064tion, 14
= 01 : the original location may contain different data as the replacement location, = 10 : reserved, =
11+ resenvall § RESHEBE REELAE! S8UHBUILFER A0 FHETPIERGREI the tables shall be
sorted in ajgeendig order as if each DT 10 Entry were a single 48 bit unsigned binary integer. There
shall be no hierarchical replacements: no Replacement Packet LBN shall be equal to any Defective
Packet LBﬁ.lﬁl'e;&%qu-out of the Sentinel Packets will be explained with reference to 15 Fig. 10.
Each 2K block indhev@d L Packet shall have the contents as shown in Fig. 10. Herein the successive
bytes have the following content : Byte 0-2: Signature These 3 bytes shall be set to: 53544Ch,
repressenting the characters "STL", in each 20 Block of an STL, Byte 3: version number: this byte
shall be set to 00h 25 BRrig&a:dJtL update count

bit 5,4 set to 00

The DT Entries in the tables shall be sorted in ascending order as if each DT
10  Entry were a single 48 bit unsigned binary integer. There shall be no hierarchical
replacements: no Replacement Packet LBN shall be equal to any Defective Packet LBN.

Next the lay-out of the Sentinel Packets will be explained with reference to
15  Fig. 10. Each 2K block in the STL Packet shall have the contents as shown in Fig. 10.

Herein the successive bytes have the following content :

Byte 0~2: Signature
These 3 bytes shall be set to: 53544Ch, representing the characters “STL”, in each
20  Block of an STL,

Byte 3: version number:

this byte shall be set to 00h

25 Byte 4,5: STL update count
These bytes shall indicate the total number of update operations on this STL
Packet. This field shall be set to 0000h during the creation of the STL, and shall be
incremented by one each time the STL is re-written. If the STL Packet is defective, this
Packet shall be overwritten with an STL with the update count field set to FFFFh, indicating

30  that this table is no longer valid.

Byte 6,7: Reserved:
these 2 bytes are reserved and shall be set to 00h.



These bytes shall indicate the total number of update operations on this STL Packet. This field shall
be set to 0000h during the creation of the STL, and shall be incremented by one each time the STL is
re-written. If the STL Packet is defective, this Packet shall be overwritten with an STL with the update
count field set to FFFFh, indicating 30 that this table isSno longer valid. Byte 6,7: Redduaveld2titdse 2
bytes are reserved and shall be set to 00h. 15 8 March 2004 5 Byte 82047: Reserved: these 2040
bytes are reserved and S¥4I%e Y&f tBH6H As apparent from the above, each MDT/SDT/TDT is

preceded hyiaSHtng)tRacket(asairaierdtbeasdarobmcket). This packet may be used
advantageously for storage of proprietary information such as copy right information. Information of
this kind stored in the Lead-In area, is unreadable by a CD-ROM reader. To the contrary, a SDT is
readable. 10 Next the Defect Management procedure will be discussed. At Initialization (details of

which pe discussed later) an MDT is created, containin T Entry for each lacement Packet,
with Status 1 = 10, the POHARBUET SERB RO 18 LRSS BB B SRR to be
defective druiiRer (@Rdingfdived Hoargeay dackeqnTids pditataddn thedeefadiahatdeonith Hiadusakset to 01,

and the Deffective. Packﬁ‘t[tJ_BN set eqq%al to the LBN of the first Lﬁ%r Data B(I%c};cé@%thg defective
Packet. If &1 REBRANAR MY PR AP &SSO T8 BATRTRAH08; 11O AR A6SH R The
Defective Radkeid-BNisaypdafioedh20 B anCiyrROsdetriied intlie: RasketydurB 1y Treaciagatilee drive may
replace the Packet, mark the Packet for replacement, or ignore the error. If the defective Packet is to
be replaced or marked for replacement, the drive shall assign the Replacement Packet with Status 1
= 10 End the lowest LBNWdfttie PatkatNsaraglated, pherdit whebdatadossadhe original Packet shall be
recorded in the Packet identified by the Replacement Packet LBN.
At Initialization (details of which be discussed later) an MDT is created,
containing a DT Entry for each Replacement Packet, with Status 1 = 10, the Defective Packet
LBN set to 00000h and Status 2 = 00. Packets found to be defective during reading by a
15  recorder, can be indicated in the Defect Table with Status 1 set to 01, and the Defective
Packet LBN set equal to the LBN of the first User Data Block of the defective Packet. If a
Replacement Packet itself is found to be defective, it is indicated by Status 1 = 11. The

Defective Packet LBN is undefined.

20
If an error is detected in a Packet during reading, the drive may replace the

Packet, mark the Packet for replacement, or ignore the error. If the defective Packet is to be
replaced or marked for replacement, the drive shall assign the Replacement Packet with
Status 1 = 10 and the lowest LBN. If the Packet is replaced, then:

25 - the data from the original Packet shall be recorded in the Packet identified by the
Replacement Packet LBN.
- the Status 1 field of the DT Entry shall be set to 00,
- the Defect Table sort order shall be maintained,
If the Packet is being marked for later replacement, then:

30 - the Status 1 field of the DT Entry shall be set to 01,
- the Defect Table sort order shall be maintained,
- future read requests shall be fulfilled from the Packet identified by the Defective Packet
LBN,
- future write requests shall be handled by writing to the Packet identified by the



- the Status 1 field of the DT Entry shall be set to 00, - the Defect Table sort order shall be maintained,
If the Packet is being marked for later replacement, then: 30 - the Status 1 field of the DT Entry shall
be set to 01, - the Defect Table sort order shall be maintained, - future read requests shall be fulfilled
from the Packet identified by the Defective Packet LBM, - future write requests shal Marohrdiet by
writing to the Packet identified ]%(’th 16 8 Mg%:h 2004 Replacement F;@ck,et LBN, changing the

Status 1 fidieP3EBeahdassaRRY 1o BemetheBiR s ik BhaaraiRiaius e Balifal location can

be overwriltgiile Ebg StadtsOptiialdishatbhaeset gigaoidsaghh sahextdhewaakrgmunstiargmatting will be
explained i ngoheﬁgta“' The disc shall be considered fully formatted if the Lead-in Area, the
maximallytg SBRY BrSGtART XA NG the Lead-out Area have been recorded. The user data bytes in
the 2K Blocks can contain relevant data or can be set to dummy data (all bytes AAh). The disc shall
be considered 10 partially formatted if at least the MDT in the Lead-in Zone has been recorded. The
statussof the disc shall be indicated by the Disc Status and the Last Written Address fields contained
in the MDT. If compatitiNigy twhihfaEk-Rfavhdl fiviesaisiigauiliest: trphinel dismshadeeantal dideead-in

Area, a Lead-out Area, an% Fﬁro ram Ar ititno hlank areas between the Lead-in and L ead-out
areas, FortANLT SRHACKFE LY TR Ras s L R e e Eom AL iR S LSR5 be
done in twandittererehivays Ay pre-ddeeatsagrdvbidrhisdie danwntionahyak dlteimatingheed for
many storage media. After the pre-foymatting pr s, th 1% o fué{i/ fo ted. User Data shall 20
ot be roub AT A AR YO S ACTB, Gah A DRLELe A o SIS T B oBsgehorally
consists opthadoy dwingt&ie piat-lvaiteleadtdinid dnel caduiiie Diadadanen-redoiel d & ahosthtoReE,

the disc shall be indicated by the Disc Status and the Last Written Address fields contained in

the MDT. If compatibility with CD-ROM drives is required, then the disc shall contain a

Lead-in Area, a Lead-out Area, and a Program Area with no blank areas between the Lead-in

and Lead-out areas. Formatting is the process to reach the status of CD-ROM compatibility.

15  Formatting can be done in two different ways:

By pre-formatting, which is the conventional way of formatting used for many
storage media. After the pre-formatting process, the disc is fully formatted. User Data shall
20  not be recorded to the disc until the pre-formatting process is complete. This process
generally consists of the following steps:
- write Lead-in Zone,
- write Data Zone,
- write Lead-out Zone,

25 - verify the Data Zone (optional) including updating DMAs (if present).

Formatting can also be done as : Back-ground Formatting, which is a
formatting process that runs in the background during use of the disc on a recorder. After the
30  Back-ground Formatting process, the disc is fully formatted. User Data may be recorded to
the disc during the Back-ground Formatting process. The Back-ground Formatting process
consists of the following steps:
- Initialization

- De-icing



25 - verify the Data Zone (optional) including updating DMAs (if present). Formatting can also be done
as : Back-ground Formatting, which is a formatting process that runs in the background during use of
the disc on a recorder. After the 30 Back-ground Formatting process, the disc is fully formatted. User
Data may be recorded to the disc during the Back-gréaand Formatting process. Thes Béakig2004d
Formatting process. consists of the following steps: - Initialization - De-icing 17 8 March 2004 -
Finalization - BH$8ct closing (if applicable) - Re-opening an early-ejected disc - Verification 5
Because th@ Rre-dpsenatbisiggideppsicasly pe rather time consuming, Back- ground Formatting can be a
much more time-efficient solution for the user of the disc. During the Back-ground Formatting process
only a minirhGARENEEANSRENESIFBEScorded onto 10 the disc, after which the disc can be used by
the applicatiperificgliktmon which a Back-ground Formatting process is active, may be formatted further
by the_CD recorder in the background during the moments that the application is not accessing the
disc. 5 Next the initialization will be explained. When a blank disc is inserted into a recorder, an
initialization procedure is started by the host computer. This initialization creates an STL and MDT at

the end of the Lead-in Area, accgi%dlgng_g)) a set of éarameteriP iveq b¥. the host C.om%yter,_ such as:
Start of GPA, Size of Rﬁ%ﬁ%&% A SN BARSTAGE R H e WOt XU HBUREr 3R writes some
initial File SisiedFotmetiigs 4 58) tadtiedise. ttheseiRhile hyisie orSheicteres a: Wl duhegUser
Datacanb aced an re in the logicall ddressable space of the disc,, In the following examples
1 asouri TS ML N T PRSI Vet TR, eATEeL st Bl iAo BB cadure
the fobowirig: disc, aeshavith gehdiseaticatiy useldiby tHewpbtxisioRecaiseoalwhickarBlicki@damount of
data to belgglgr%ctitclarg, the initialization procedure wiII(Pglfi ished ﬂus&g seconds. The disc is nod/v ready
fOI’ data £ process 18 aCtIVG, ay be ormatte rther y'[ c recorder 1n the bac groun

during the moments that the application is not accessing the disc.

15 Next the initialization will be explained. When a blank disc is inserted into a
recorder, an initialization procedure is started by the host computer. This initialization creates
an STL and MDT at the end of the Lead-in Area, according to a set of parameters given by
the host computer, such as: Start of GPA, Size of Replacement Area, Size of GAA. In general
the host computer also writes some initial File System Structures (FSS) to the disc. These

20  File System Structures as well as the User Data can be placed anywhere in the logically
addressable space of the disc. In the following examples it is assumed that the disc is initially
recorded sequentially. As a result of the initialization procedure the following disc, as shown
schematically in Fig. 11 will exist. Because of the very limited amount of data to be recorded,
the initialization procedure will be finished just in seconds. The disc is now ready for data

25  storage and can be released for the application.

Next the de-icing will be explained, with reference to Fig. 12, showing the
status of a disc after some de-icing and recording. De-icing is the process of recording all
30  Packets in the Program Area of the disc. During the de-icing phase, unrecorded areas shall be
filled with Packets containing 2K Blocks with all AAh bytes or with User Data when
requested. The De-icing shall be performed by the drive itself, without any support from the
host computer. During the time intervals when the drive is idle, the De-icing process can

proceed in the background. When the application or OS requests disc access, the De-icing



25 storage and can be released for the application. Next the de-icing will be explained, with reference
to Fig. 12, showing the status of a disc after some de-icing and recording. De-icing is the process of
recording all 30 Packets in the Program Area of the disc. During the de-icing phase, unrecorded areas
shall be filled with Packets containing 2K Blocks withl&ll AAh bytes or with User Data/fate@r2004
requested. The De-icing shall be performe bt;é the drive itself, without any support from the host

computer. B5RITATY the BrRBFHERAIS witair ha dh & e it ESHHRIY 9 i brocBRE RENIFIUEEE N the
backgroungriwhierbiagkaselic shign Ky OSstegdas! shlisei feaas Shthenbenic g A B dMareh2@4 process
is suspended and the coggol of trﬁe‘iisc is ret%m to the OS. Application requested writes in blank
areas shal BRSREtETe NSy e GHYR 558 SRSk At baTGUENifRN By T o Feffg BroEeSs. The drive
shall keep track of all areas that have been recorded or de-iced. 5 Next finalization will be discussed in
more %etail, with reference to Fig. 13, showing the status of a disc after several steps of finalization.

After the full Data Area and the General Purpose Area have been recorded or de-iced, the Lead-in
and Lead-out Area are resefiedizitdendhlpddivtigrepiihcorecetaingviththadraad-to Biidithe Lead-out

Area on 10 write/read requests from %?e host computer, the Lead-in area as v‘ﬁcejlgas he Leaéj-out area
e vt AR e DL O bR THE CELIA R £ bRl oM BTG bl e MEABALY unth
the momeeptthePutpste L reohiest badie ravbidbdtbe decosdnig: Inalli stomby eddiogt A Pasket end (2
Run-out Blocks and]r_:a artjal Link Block), After the action requested hy the hqgst has been finished,
iting 0 (ST SR LA 0 TR ok VR e G S T L PR B O AT 4 Rumein
Blocke) folintiteaday tégaeddafrildakBosiepignedt the Deudsinfiagnaentalias ihetheadead-incarte
Lead-out arez%l, each Pa%ze%sh(?ll be alﬁgag of a size, of 128 Ui}(‘er‘gﬁcks. At the end of th? finalization
process the Hoet EbVARaREF BOERIAS tha° ELrArAD biradra Rieddnteser é&ﬁﬁ?&&l}ﬁ%, tipdates
the File Sysidmistruciiwesodildt: treatgs: actpitianaftéle 1SyistherSioudiureddfinegded feidngDF
secondary AVD gﬁ‘g\g ext the process qf ejecting a disc fr recorder is explained, with reference
o b R e B T e R o R A SR e

host has been finished, writing to the Lead-in or Lead-out is resumed with a Packet start

15  (partial Link Block and 4 Run-in Blocks) followed by User Data Blocks. To prevent too

much fragmentation in the Lead-in and Lead-out area, each Packet shall be at least of a size

of 128 User Blocks. At the end of the finalization process the host computer overwrites the

General Application Area with the required files, updates the File System Structures and

creates additional File System Structures if needed (e.g. UDF secondary AVDP).

20
Next the process of ejecting a disc from a recorder is explained, with reference
to Fig. 14 which shows an example of the final status of a disc. When the disc is ejected from
the recorder the MDT Packet shall be copied to the SDT Packet.
25

However, early ejecting may be feasible as explained hereinafter, with
reference to Fig. 15, showing an early eject status of the disc. When the user pushes the eject
button of the drive, he is expecting the disc to come out in the shortest possible time.

30  However he also expects that the disc is “ROM-compatible”. This means that the disc shall
have at least a Lead-in and a Lead-out Area and no blank areas in the Program Area. If the
Back-ground Formatting process is not yet finished, the drive may decide to finish the de-

icing and finalization processes in the normal way. If the remaining formatting will take too



the recorder the MDT Packet shall be copied to the SDT Packet. 25 However, early ejecting may be
feasible as explained hereinafter, with reference to Fig. 15, showing an early eject status of the disc.
When the user pushes the eject button of the drive, he is expecting the disc to come out in the
shortest possible time. 30 However he also expects tHat the disc is "ROM-compatitiéViafdi00dans

that the disc shall have at least a Lead-in and a Lead-out Area and no blank areas in the Program
Area. If thw&é%%%ﬁalﬁ%rm%lfmha%ﬂase&ég @ﬁ@ﬁ%ﬁfﬂﬁ%ﬁ%&ﬁ?&%ﬁ&%@ﬁ&?%&@%o finish the de-

icing and fealizaiisle REgcEsseMichR MoNnAnyayepé the iesaadning fogmasyng will take too 19 8 March
2004 much time to finish, thep the drive can decide to clos? the disc in a temporary ROM- compatible

way, for whitH hERGIFSARTE S AN Hie Sonupier &l ProcampletghAnst Ay S P RS S mputer

shall be casplgted and the active de-icing process stops, 5 - if recordings have been made in blank
areas, all blank areas up to the last r cor'[%;% Packet tlil%lfﬁ(e de-iced, l%OnI Replacement Packets
that are actteity FOURE (A 980 PRre MSP et or LBl AL oA B SRS Fs Socation
immediatepatiovting sbelaiealreserved for the temporary GAA. 2) An adapted copy of the MDT is
placed as TDT (Temporary Defect Table) next to the copied Replacement Packets, together with an

STL and a Reserved Packet: 15 - the signature in the copy shall be set to 544454h - the DT Entries in
the TDT shall point to the temporary Replacement Packets, while the DT Entries in the MDT shall not

be changed (still ppinting to th lacement Packets in the final GPA), - t WA (Last Written
Adress) 1SS SR R BTN B A B a5tk DUST A Brock of e
tempyary Resenved Packeiopiad nilier lietdiinitheddidEqrdl b inghhd hedirsbardddrahe reflect the

values of tthe(Ian glcgg}}gléggfter formatting has been fully completed,

2) An adapted copy of the MDT is placed as TDT (Temporary Defect Table) next to the
copied Replacement Packets, together with an STL and a Reserved Packet:
15 - the signature in the copy shall be set to 544454h
- the DT Entries in the TDT shall point to the temporary Replacement Packets, while
the DT Entries in the MDT shall not be changed (still pointing to the Replacement
Packets in the final GPA),
- the LWA (Last Written Address) in both the MDT and TDT shall be set to the LBN of the
20  first User Data
Block of the temporary Reserved Packet,
- all other fields in the MDT and TDT shall be unchanged and reflect the values of the
final disc after formatting has been fully completed,
- if the SLT and/or TDT can not be written correctly at the intended location, then the
25  next 2 Packets shall be used. The TDT shall always be the last but one Packet
before the start of the temporary Lead-out.

3) A Lead-out Area of at least 30 seconds is recorded. If this Lead-out is going to overlap
recorded Packets in the final General Purpose Area, then the normal De-icing and

30  Finalization processes shall be finished instead of applying this Early-eject procedure.

4) The Lead-in Area, with subcode data according to the actual situation of the disc, is

recorded.



- if the SLT and/or TDT can not be written correctly at the intended location, then the 25 next 2
Packets shall be used. The TDT shall always be the last but one Packet before the start of the
temporary Lead-out. 3) A Lead-out Area of at least 30 seconds is recorded. If this Lead-out is going to
overlap recorded Packets in the final General Purpos®Area, then the normal De-idingaacid 2204

Finalization processes shall be finished instead of applying this Early-eject procedure. 4) The Lead-in
Area, with SubRo{e qHiiCa ot Yot nAl SRS 5T 1 BekeidhaL b dean 56§ ¥%h 2004 5)

The OS wiitesrifea, GRAcpvRE AR hawing hadasindackeidiat hasl kegn de-iced or recorded, the
temporary GAA shall have the same size as the final GAA. 5 10 6) The OS updates the file system

structures and writes required additional structures, 7) If all data to be stored in the GAA does not
occupy all Hankets rnthaiemising P aekelisshalliberilesiermi®y hheiTexhlismipdatad, including the
reset to O of the Dirty Disc bit. 9) The MDT is updated, including the reset to 0 of the Dirty Disc bit.
Next re-opening and early-ejected disc will be discussed, with reference to Fig. 16, showing the

re-openedAtatul ehthe disstoiéien o el -Gjeciad disaps wetPasiad thbnlie Aredaraer, this device
will detect the "par i%”z formatted” status and the host computer can initiate the continuation of the
Back-grou %k‘gtrsrﬁh ¥ ‘E?él-‘fgﬁ'lg shall restart from the position indicated by the LWA pointer (see
Fig. 15), thus starts overwriting the temporary Lead-out Area. It will proceed until the full disc has

been de-iﬁgﬁnm, The Re I.ac%rgent Packet§ reg%y g.eszﬂt inghe final GPA shall not be
overwrittert! THE Sra AT l%ﬁl%?arg?gb 3< Bei 8 S artsd Xlinks of the file system to the
tempyary GAA are invalid. New write requests can overwrite the temporary GPA. Before a next eject,
the OS Shﬁy ﬂi%q\%'ﬁfr{seu?!ﬁ% ,S 111(19c u 1H§I%£%rreesé'et2 ‘E_()) Oof the Dirty Disc bit.

Next re-opening and early-ejected disc will be discussed, with reference to

Fig. 16, showing the re-opened status of the disc. When an early-ejected disc is re-inserted

15 into arecorder, this device will detect the “partially formatted” status and the host computer
can initiate the continuation of the Back-ground Formatting. De-icing shall restart from the
position indicated by the LWA pointer (see Fig. 15), thus starts overwriting the temporary
Lead-out Area. It will proceed until the full disc has been de-iced/finalized. The Replacement
Packets already present in the final GPA shall not be overwritten. The temporary GPA is

20  considered as being formatted. Links of the file system to the temporary GAA are invalid.
New write requests can overwrite the temporary GPA. Before a next eject, the OS shall

update the File System Structures.

25 Finally it is remarked that although he invention has been described with
reference to preferred embodiments thereof, it is to be understood that these are not limitative
examples. Thus, various modifications thereof may become apparent to those skilled in the
art, without departing from the scope of the invention, as defined by the claims. For instance
a CD-RW may be replaced with a DVD-RW or the like.

30

Next an embodiment of a computer data system comprising a computer and a
recording apparatus according to the invention will be described, with reference to Fig. 17.

The recording apparatus 1 comprises recording medium receiving means 2 for receiving a



Finally it is remarked that although he invention has been described with reference to preferred
embodiments thereof, it is to be understood that these are not limitative examples. Thus, various
modifications thereof may become apparent to those skilled in the art, without departing from the
scope of the invention, as defined by the claims. For instance a CD-RW may be replsieech\@iibda
DVD-RW or the like. Next an embodiment of a conputer data_system comprising a com[i)uter and a

recording SPPAYARIS 'SERHHRA IS IHE thvErtET WA LB Rbe ANty AR RE T RIEYY. The

recording agpiRREUS Pk QBNRIESED 'RUO N ReNN Y HVEMRIY NMerns D fgheerving 3 1 8 March
2004 removahle recording medium 3. The recording,m?dlu 3 may be a disc of the gptically
readable t%@tgﬂaﬁ% r@ﬁ&%ﬁ%@fﬁ%ﬁ%ﬁ%fﬁ 'r‘é‘?:b‘rtﬂ%/nsg MEdm'8 "4 dtationally driven
by rotationdineaids 4f Al efitealidekedubing, Sirivavahleainyalsasdiabldiresticnohthe sisiearding medium 3,
writes optically detectable marks along a spiral fr ck 8 5 on the recording medium 3.employing a light
oo O BSR4 1L U Be R RSHRSG E SCi S Hidoria
which r;las 31itﬁr‘]@rfentc?ﬁttmal%rﬁ@ﬁﬁrilszphasergmagmmﬂbﬁmwmhﬁuﬁﬁafﬁeiﬂe@m'g glwiﬁ%ﬁﬂeeﬁgia(;_ b_(taalm 6
may Inauce the stales. | ea IS mogauiate. recording means 3 accoraing Igita
oo SR 6 R RS e LS A i T DT B W B b o A ehicoct with
encoding mglarted 40s eridytiapby frddortiny atans anet €k @ efsati gingiadifogmas dar ekeraew by the
CD- standards. Inpytting means. 11, which ma loy suitable interface means, receive the digital
iformatiof SIS KA R U R AR G Ve R RO A BB Signars
on theyrecon]ingphigdigri Byl mayetieashdi€ IRE sarmecapbidalgy wkpu ¢t d byytisuEable reading

13.Th 15 ted to decodi 14 to perform. EFM decodi CIRC
corracton BHULLST P GERANR hrtd o Beteth Al AT SO OHGE i SOUAEREIG Mams 15,

comprisinglgiiithdéoiniarfassigiiglsitivnia e sesrpuiempiteAll nits are controlled by a controlling unit
16 connected to memorxﬁneans 1.7, suc agsJor.t%i(?an(Ple a.non-volatile ROM. The contrplling unit 16

may comprise a 20 procesg{ﬁﬁtlly it WICH Operates accgpcﬂtﬁantsl ngpse%i i %F ({j%lrlnn aded i the

memory maandekdadnverder impestaicaltpengihmd acogrdiitgbie thadingantian, EithEresidependent or
unde{s connected to decoding means 14 to perform EFM decoding and CIRC error correction
processing. The decoded and corrected signal are outputted, via outputting means 15,
comprising suitable interface circuitry, to the computer 12.
All units are controlled by a controlling unit 16 connected to memory means
17, such as for example a non-volatile ROM. The controlling unit 16 may comprise a
20  processing unit which operates according to a specific program loaded in the memory means
17, in order to perform the method according to the invention, either independent or under
control of the computer 12.
The computer 12 comprises interface circuitry 18 adapted to receive digital
information signals from the recording apparatus 1 or to send digital information signals to
25  the recording apparatus 1. The digital information signals may comprise, apart from signals
read from the recording medium 3 or to be recorded thereon, control signals from the
computer 12 to control the recording apparatus 1.
The interface circuitry 18 is connected to an internal data and address bus 19
in order to exchange data and control signals with a hard disk unit 20, a RAM memory unit
30 21, acentral processor unit 22 and a ROM memory unit 22. The computer 12 may be loaded
with a suitable operating system and a device driver to operate with the recording apparatus
1. In case of a recording apparatus according to the invention, the recording apparatus 1will
perform the major parts of the method according to the invention itself, such as back-ground

formatting or defect management, without requiring excessive interaction with the computer



control of the computer 12. The computer 12 comprises interface circuitry 18 adapted to receive digital
information signals from the recording apparatus 1 or to send digital information signals to 25 the
recording apparatus 1. The digital information signals may comprise, apart from signals read from the
recording medium 3 or to be recorded thereon, contrdlzignals from the computer B2Marcarookthe
recording apparatus 1. The interface circuitry 18 js connected to an internal data and address bus 19

in order to exdAdRYE s a SATRBARDH SigRARWit RS HISKE ARt RERRRAAIBIMo AR GASE 20 21, a

central progeissaeairddcentt guBMnmemomeunit 22. The computer 12 may be loaded with a suitable
operating system and a device driver E%{;)pe gtfﬁ%vith the recording apparatus. 1. In Cﬂse of a recording

apparatus according to IhEYRVEN A8 SPEBPLRIDETHON 1HENBHTINENSIRIBS parts of the
method aceetdifiggaghainveniionotisalipedab psrhaekigdepaididiatmaidingodefetlenaragen)ent,
withoyt requiring excessive interaction with the computer 22 8 March 2004 12. In that case the
compater%%ﬁmsﬁﬁﬁtgfé G B MG P perattidYiFreade ort if&??é%%CSPagméﬂuests
and the like:ilHpave e rus it fedotdivedt ofinedose iior akipnatinyhemibe iaaoksling:
apparatus | is not adapted to perform indgpendently the. method of the invention, 5 such as in case of
o ogney OISRt o R TSP AL o T b SR S R i8h Bdecicated
device driviifcloan@d geritdcaresinndingnatey aftiis phikeicoSypitardtd daabadratéhiikeeording
apparatus | in such a mapper tq perform at least the defect management according to the method of
e mventBHY o BE BRSO ING ST THAD B B BT e VS G TGRS tsel or
from i@therigxdiernal means such as 10 internet. The invention may be implemented by means of both
hardware and software, and that several "means” may be represented by the same item of hardware.
Further, the 15 invention lies in each and every novel feature or combination of features. It is also

remarked that the word "comprising” does not exclude the presence of other elements or steps than
those listed in a claim. AH%éreference SI%’%S do nlot I|m|t&i'i%,%c1:g£les 8%%% |%{%13. 23 8 Maych 2004

Iinvention may be implemente ware and software,
and that several “means” may be represented by the same item of hardware. Further, the
15 invention lies in each and every novel feature or combination of features. It is also remarked

that the word “comprising” does not exclude the presence of other elements or steps than

those listed in a claim. Any reference signs do not limit the scope of the claims.



CLAIMS: 1. A method of recording digital information signals on a removable rewritable disc like
recording medium, the method comprising recording user data within a program area of the disc and,
prior to removal of the disc out of a recording apparatus, finalizing the disc with a lead-in area and a
lead-out area comprising control information, the met8d 5 characterized by, perfodfug 2004
initialization step after inserting a blank disc into a recording apparatus, the initialization step
comprisin g control data in a lead-in area which control data defines a general purpose area
(GPA) within the program area of the disc and where after the disc is ready to record user data in a
remaining data area of the program area. 10 2. A method according to claim 1, wherein the
initialization step comprises defining a main defect table (MDT) in the lead-in area adapted to contain
a list of address of defect areas and replacement areas, and defining a defect management area
(DMA) within said general purpose area (GPA) adapted 15 to contain replacement areas for defect

management. 3. A method ARCAINQ I8 Al i NS IR NHAIAGEAN, SERGAPIPHISES elining a

general application area (GAA) within the general purpose area (GPA) adapted to contain application

drivers ad4tedite Irapul garedivma igaribed aRIIISPE SUNBBRDRYIEERC I PERtint SsTemS. 4. A

method acgardipghio FRIME, S ﬁq@ﬁ%‘%gl@f’tﬁ%mﬁgBgt%?fg%ﬂ%ﬂ%vﬁpﬁaﬁﬁig%ﬁﬁ%@ﬁés in the
e

defect management area (DMA) and recording the addresses of the defect areas and corresponding
replacemefit @il o imaraa 2nddekead-aa [RIeMDIMIHSRE featchiafernaioHametivccording to
claim 2, whgseipitpedpitiplization step comprises defining a sentinel area (STL) within the lead-in area
comprising dummy data adapted to be 24 8 March 2004 overwritten by a new main defect table when

the main defect table (MDY HeESABINFRIEERD BemafiatHEE HBEc BinBkdisfainion REYidREthe
initializatiof,steRis, Rl RAMAtion step comprising recording control data in a lead-in area which

control data defines a general purpose area (GPA) within the program area of the disc and

where after the disc is ready to record user data in a remaining data area of the program area.
10

2. A method according to claim 1, wherein the initialization step comprises

defining a main defect table (MDT) in the lead-in area adapted to contain a list of address of

defect areas and replacement areas, and

defining a defect management area (DMA) within said general purpose area (GPA) adapted

15  to contain replacement areas for defect management.

3. A method according to claim 2, wherein the initialization step comprises
defining a general application area (GAA) within the general purpose area
(GPA) adapted to contain application drivers adapted to handle defect management and/or

20  support of specific operating systems.

4. A method according to claim 3, characterized by,
replacing defect areas with replacement areas in the defect management area (DMA) and
recording the addresses of the defect areas and corresponding replacement areas in the main

25  defect table (MDT) in the lead-in area.

5. A method according to claim 2, wherein the initialization step comprises

defining a sentinel area (STL) within the lead-in area comprising dummy data adapted to be



5 a back-ground formatting step intended to be performed when no user data is written to the disc, the
back-ground formatting step comprising a de-icing step comprising recording dummy data in blank
areas within the data area, said de- icing step to be performed until the complete data area has been
recorded with dummy data when not recorded alread3dwith user data. 10 7. A meti8ddach@@lidg to
claim 6, comprising a finalization step to be performed when the de-icing step has been completed,
the ﬁna|izaqvc?ﬁ%%r&mﬂgm&aear%fm@bfs EYHFHE ederi bl MR bBreass recording the
general applfeation area (GAA) with the required data if needed and 15 recording a copy of the main
defect table (MDT) as a secondary defect table (SDT) in the general purpose area (GPA). 8. A
method according to claim 7, comprising an early-eject step to be performed when the disc is ejected
from a recerder prior to gompleiiosedidiadinadization stegetheheanitiafiftiect&ie D conywising:

completing recording oy reading requests, stopping an active de-icing step and.performing only a

de-icing stk SRaY ATETAN AP RO R o e B SN bt cs VedbTalAg

temporary djsr)ehalaukpgsriedearnextitg aigacotitptismast recorded 25 user data or to the last de-iced

area, copyin%tr.e?lacement areas actual(liz in yse within the@ﬂef&ct managem nté%rea (DM@(} o the
g B

area immebfiely o iREABY tHESRTRE BraraadicuiBh 4rés Ve i &ty oy of the
main defegtiigbieepscbiepephiatydeiaCtiablenpryt tathereppirdeeplacerdedivdredsang Jatsecording
a temporar Iead-?ut ar%%d'n Xt tgythet[hem 0éar defect table and recording the lead-in area. 9. A
method ac BF&Hﬁ {0 Cralt 7 p‘ﬁ’é' A ga%ening step to be performed when an early-eject step
has heéen performed, the re-opening step comprising: 25 8 March 2004 performing the de-icing step
for areas fg!lowmg the I?\Stn{eet?l%ﬁjaecdc(?rﬁggb%fg{e%m 6, comprising a finalization step to be performed

when the de-icing step has been completed, the finalization step comprising:

completing recording of the lead-in and lead-out area ,

recording the general application area (GAA) with the required data if needed and

15 recording a copy of the main defect table (MDT) as a secondary defect table (SDT) in the

general purpose area (GPA).

8. A method according to claim 7, comprising an early-eject step to be performed
when the disc is ejected from a recorder prior to completion of the finalization step, the early-
20  eject step comprising:
completing recording or reading requests,
stopping an active de-icing step and performing only a de-icing step to de-ice
all blank area up to the last recorded area with user data,
recording a temporary general purpose area next to area with the last recorded
25  user data or to the last de-iced area ,
copying replacement areas actually in use within the defect management area
(DMA) to the area immediately followed by the temporary general application area,
copying and adapted copy of the main defect table as a temporary defect table
next to the copied replacement areas and
30 recording a temporary lead-out area next to the temporary defect table and

recording the lead-in area.

0. A method according to claim 7, comprising a re-opening step to be performed

when an early-eject step has been performed, the re-opening step comprising:



the temporary lead-in area. 10. A method of reproducing digital information signals recorded on a
removable 5 rewritable disc like recording medium such as obtained with a method according to claim
7, characterized by, performing defect management employing the secondary defect table (SDT). 11.
A method of reproducing digital information signals rezérded on a removable 10 re8Witable2digt like
recording medium such as obtainecgewith .a.method according to claim 8, characterized by, performing
defect management emPfoiiAY e RE 5L S Yerder tABRs PTBYIng Featidnsat st asraing e claim 1,
wherein thgxéeepisingymediumaief the 15 optical type. 20 25 13. A method according to claim12,
wherein the recording medium is a CD of the rewritable type and which is in a CD-ROM compatible
state after completion of the early- eject step. 14. A recording apparatus for recording digital
information @ignals on aAemavwable repyadiahie digetiknfeenidsgsinaaiiree shedagoidigaaprratus
comprising, input means for receiyving the digital jnformatjon signals, recording medium receiving
means forf@%ﬁw% GRS S AL BT HEBER G MBS AT GRS T RAHAHOR S nals on
the removahieaniediembyeading means to read recorded digital information signals recorded on the

e o AR s st A e B e ool
area on the recording medium, characterized in that, the controlling means are adapted to perform the
method aCi:Erding 0 Ong (r)lget gdccl)?irrgpsrg'&gél%g glg{lt%icig OIQI’IOlg.;[iOI’l signals recorded on a removable
10 rewritable disc like recording medium such as obtained with a method according to claim 8§,
characterized by, performing defect management employing the temporary defect table

(TDT).

12. A method according to claim 1, wherein the recording medium is of the

15  optical type.

13. A method according to claim12, wherein the recording medium is a CD of the

rewritable type and which is in a CD-ROM compatible state after completion of the early-

eject step.
20
14. A recording apparatus for recording digital information signals on a removable
rewritable disc like recording medium, the recording apparatus comprising,
input means for receiving the digital information signals,
recording medium receiving means for receiving the removable medium,
25 recording means to record digital information signals on the removable

medium,
reading means to read recorded digital information signals recorded on the
removable medium,
outputting means for outputting the read digital information signals,
30  controlling means adapted to control recording digital information signals representing user
data on a program area on the recording medium, characterized in that,
the controlling means are adapted to perform the method according to one of

the claims 1-9.



15. A recording apparatus according to claim 14, characterized in that, the controlling means are
adapted to record recording medium status information from a recording medium, the recording
medium status information comprising formatting status corresponding to an early-eject step 5 or to a
finalization step, and to resume the back-ground formaéting step in case if the medigiM sieti@$)04
information read from a recording medium corresponds to an early-eject step. 15. A recording
apparatus secording to C1ARFCTATERRRICA AT RS UHB LorftPBIMTETHEANS B adapted to
register thenaieagrthahhavehesas saepreled or de-iced. 15 16. A recording apparatus according to claim
14, characterized jn that, the coptrolling means are adapted to store the address of the last recorded
or de-icedtgr?éoffi%"ﬂ{él%dBF g HatHs A SRR H?&Fé%‘f@%ﬂ% %F@B%i fREOTHNE area. 17. A
recording apiaiaiutaccordingineledmphhichisastarizgdtinihedribip santoling raatnsjacesagapted to
read digital information signals recqrded on the recording medium according to the method of claim
20 18°A cBMPAEPHAISI R 88a1prising a computer connected to a recording apparatus for
recording digit@umiotheaiioR-gignals formaremacvable caveritaihteraistulikstaiacontibvrmarionitead the
recording apparatus comprising : inputting means connected to the computer for receiving the digital
informatioﬁl%fﬂr?a?l%cﬂ{é)’r’égr%fﬂggl&g%?ﬂ?ﬁa%@d?ﬁrﬁa;&&\%ﬁtﬁf’eans for receiving the removable
medium, recording means to record digital information signals on the removable medium, 30 reading
means to read recorded digital jnformation signals recorded on the removable medium, outputting
eans for Catputing thevERTARRATRIST SIS PGS £ 1He o MBUREIT CELIRb means adapted
to conirol nheexditngldigitaldmnio crediipisid nalsgBpiedeniiag tserhave been recorded or de-iced.

16. A recording apparatus according to claim 14, characterized in that,
the controlling means are adapted to store the address of the last recorded or de-iced area

from the recording medium and to resume recording or de-icing from this area.

15
17. A recording apparatus according to claim 14, characterized in that,
the controlling means are adapted to read digital information signals recorded
on the recording medium according to the method of claim
20 18. A computer data system comprising a computer connected to a recording
apparatus for recording digital information signals on a removable rewritable disc like
recording medium, the recording apparatus comprising :
inputting means connected to the computer for receiving the digital
information signals therefrom,
25 recording medium receiving means for receiving the removable medium,
recording means to record digital information signals on the removable
medium,
reading means to read recorded digital information signals recorded on the
removable medium,
30 outputting means for outputting the read digital information signals to the

computer,
controlling means adapted to control recording digital information signals representing user

data on a program area on the recording medium, characterized in that,



data on a program area on the recording medium, characterized in that, 27 8 March 2004 the
computer is adapted to control the controlling means of the recording apparatus to perform the
method according to one of the claims 1-9. 19. A computer data system comprising a computer
connected to a reproducing 5 apparatus for reproduci?g digital information signals gkbidadobtva
removable rewritable disc like recording medium, the reproducing apparatus comprising: recording

medium reB&iGRTPHERAS 30PRIEAR FRY RS Rent0EBIE R RsaRS, OFARTITNEORE AN PPN Rcorded digital

informatiop&ignasheseided At dhEne tai e theediiimy, pWputting means for outputting the read
digital information signals to the computer, 10 controlling means to control the read means and output

means, the control means being connected to the computer means, characterized in that, the
computer iadapted to pogsiaptine dentigliog rrapsaidhectepsodu et epparatusdnopesiapm defect
management using the secondary defect table (SD'IC;). obtained ac ording to method of claim.7 or
using the @ﬂ%&?f%@w@w@ #&%@w&m@ge ROy HAETIRGBH TEQKEBYATRY RO RISIfHSS. 20. A

computer pifegrasrdiigoieddirecthy lepaahleitptaphadniesoatprieingry of a digital computer, comprising
software code portions for ger.formin(g the steQ]s of one of the claims ]11-11 when said product is run on
recording medium receiving means for receiving the removable medium,
a computer.
reading means to read recorded digital information signals recorded on the removable
medium, outputting means for outputting the read digital information signals to the computer,
10 controlling means to control the read means and output means, the control means being
connected to the computer means, characterized in that,
the computer is adapted to control the controlling means of the reproducing apparatus to
perform defect management using the secondary defect table (SDT) obtained according to

method of claim 7 or using the temporary defect table (TDT) obtained according the method

15 according to claim 8.

20. A computer program product directly loadable into the internal memory of a
digital computer, comprising software code portions for performing the steps of one of the

claims 1-11 when said product is run on a computer.





