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comprises means for causing a temporary table of con- tents in the form of
a temporary address information sig- The invention relates to a method of
recording a se-        nal to be recorded on the record carrier, the
temporary ries of data signals on a record carrier of an inscribable
table of contents being of a type which can be extended type, a definitive
table of contents in the form of a defin-  5  without adaptation of the
data already included in the ta- itive address information signal being
recorded on the           ble prior to extension, means for adapting the
recorded record carrier after the last data signal of the series has
temporary table of contents after one or more data sig- been recorded,
which table of contents specifies ad-             nals of the series has
been recorded, the means for gen- dresses of the positions on the record
carrier where the               erating the definitive table of contents
being adapted to data signals have been recorded, the table of contents
10 generate said table of contents on the basis of the re- being of a type
which cannot be extended without adap-           corded temporary table of
contents. tation of the data included in the table prior to extension.
Such a temporary table of contents enables the re- 



The invention further relates to a device for record-       corded address
information signal to be updated, sothat ing a series of data signals,
which device comprises             when a partly inscribed record carrier
is reinserted the means for generating a definitive table of contents after
15 address information can be obtained simply by reading the last data
signal of the series has been recorded,            the temporary table of
contents. which definitive table of contents specifies the addresses
An embodiment of the method is characterized in of the positions on the
record carrier where the data sig-       that the temporarytable of
contents, in the form of a tem- nals have been recorded, the definitive
table of contents       porary address information signal, is recorded on
the being of a type which cannot be extended without adap-       20 record
carrier outside the area intended for recording the tation of the data
included in the table prior to extension,     data signals and the
definitive address information sig- the device further comprising means for
causing the de-                nal. When standard CD-signals are recorded
this em- finitive table of contents to be recorded on the record car-
bodiment enables the temporary table of contents to be rier in the form of
a definitive address information signal.    recorded outside the area
intended for the storage of sig- Such a method and such devices are known
from            25 nals in conformity with the CD-Audio or CD-ROM stand-
EP-A-0,215,133. The method and the device described             ard. Since
the CD-Audio and CD-ROM playing equip- therein are suitable for recording
data signals in the form      ment which is already commercially available
does not of standard CD-signals on record carriers of a write-once
read the information outside this area, the process of type.
reading a record carrieron which a CD-signal is recorded A problem
encountered when the table of contents,       30  in conformity with the
above method will not be influ- which is the "Table of Contents" prescribed
by the CD           enced by the presence of the temporary table of
contents standard, is recorded is that the "Table of Contents" can-      on
the record carrier. This means that inscribed record not be recorded until
the last data signal of the series has    carriers thus obtained can be
read by means of equip- been recorded.
ment for reading Compact Discs of the read-only type However, it is
desirable that also in the process of     35 already in use at the
consumers'. Moreover, the tempo- recording the data signals information is
available about       rary table of contents is always available on the
record the positions of the data signals already recorded. There-
carrier, which means that the data signals can readily be fore, in the
known device a list is kept of the addresses        recorded by different
recording devices. When standard of the data signals already recorded. This
list is updated       CD-signals are recorded on a disc-shaped record
carrier each time that a new data signal is recorded.                40 the
temporary table of contents can be recorded, for ex- When a partly
inscribed record carrier is reinserted        ample, before the lead-in
track at the inner side of the the problem occurs that no list is available
of the address-     record carrier or after the lead-out track at the outer
side es of the data signals recorded on the record carrier. Dur-     of the
record carrier. Recording the temporary table of ing a suitable search
process such a list is then derived       contents after the lead-out track
may give rise to prob- from address information obtained by reading parts
of        45  lems. On account of variations in track pitch the variation
the data signals already recorded. Such a search proc-           in the
overall playing time of a record carrier is approxi- ess is very complex
and also time-consuming.                    mately 15%, which makes it
difficult to define a location It is an object of the invention to provide
a method        for recording the temporary table of contents after the and
a device which mitigate the above drawbacks.                lead-out track.
Moreover, reading information situated According to the invention the
method is character-      50 very close to the edge is less reliable owing
to height ized in that a temporary table of contents in the form of
variations caused by the position of the disc. a temporary address
information signal is recorded, the            Another embodiment of the
method which mitigates temporary table of contents being of a type which
can be        said drawbacks is characterized in that the temporary ta-
extended without adaptation of the data already included        ble of
contents is recorded on the record carrier as a tem- in the table prior to
extension, the definitive table of con- 55 porary address information
signal, the relationship be- tents being generated on the basis of the data
in the tem-      tween the temporary address information signal and the
porary table of contents. The recording device in accord-       information
represented thereby deviating from the rela- ance with the invention is
characterized in thatthedevice       tionship between said other recorded
signals and the in- 2    EP 0 390 268 B1                  4 formation
represented by said other signals. If a record       forming the temporary
address information signal is read carrier inscribed in conformity with
this embodiment of       out, the recording of the extension being started
in re- the method is read, the temporary address information
sponse to the read out of the sequence code indicating signal thus read
cannot be processed and will therefore        the last frame of the last
group of subcode frames form- be ignored.
5  ing the temporary address information signal Afurtherembodiment of the
method is characterized            The read device in accordance with the
invention is in that the data signals and the definitive address infor-
characterized in that the device comprises a second er- mation signal
comprise first error-detection signals           ror detector for detecting
a second predetermined rela- which exhibit a first relationship with the
signals in which   tionship between the error-correction bits and the other
they are comprised, the temporary address information       10 bits of the
subcodes being read. In this way it is achieved 



signal comprising second error-detection signals which         that both
the temporary and the definitive table of con- exhibit a second
relationship with the signal in which they    tents can be read reliably.
are comprised, the first and the second relationship be-          Further
embodiments and the advantages thereof ing different This embodiment has
the advantage that           will now be described in more detail, by way
of example, the manner in which addresses are encoded in the tem-       15
with reference to Figures 1 to 9, in which porary address information
signal can be the same as the manner in which the addresses in the
definitive ad-           Figure 1 is a plan view of a standard CD-Audio or
dress information signal are assigned, except for the er-         CD-ROM
disc, ror-detection signals. This has the advantage that con-
Figure 2 illustrates the format of a subcode Q-frame version of the
temporary address information signal can  20       as recorded in the
lead-in track in conformity with be very simple.
the CD-standard. The method in accordance with the invention is very
Figure 3 shows an example of a table of contents in suitable for recording
data signals and a definitive ad-          a format prescribed by the
CD-Audio or CD-ROM dress information signal in the form of a "Table of Con-
standard. tents" as specified by one of the CD-standards (CD-Au- 25
Figure 4 gives an example of a temporary table of dio and CD-ROM) on an
inscribable record carrier. How-            contents, ever, the invention
is not limited to such a use and can          Figure 5 gives an example of
a method in which the also be applied to other recording systems in which
up-           addresses of the temporary table of contents can be dating of
previously recorded contents information               inserted in the
subcode Q-frame, presents problems.
30      Figure 6 shows an embodiment of a device in The scope of the
invention is not limited to its use in       accordance with the invention,
conjunction with write-once record carriers. In the case          Figure 7
shows diagrammatically the lay-out of the of re-inscribable record carriers
the method and device           servo track of an inscribable record
carrier, in accordance with the invention preclude unnecessary
Figures 8 and 11 show a flow chart of a program for loss of time required
to re-record the entire table of con-   35  use in the device in accordance
with the invention, tents each time that the recorded table of contents is
to         Figure 9 shows diagrammatically the lay-out of a be updated.
record carrier inscribed in accordance with the In the event that
information signals corresponding           invention, and to the said
CD-standards are recorded an embodiment    Figure 10 shows an embodiment of
the read device of the method may be further characterized in that the  40
in accordance with the invention. temporary address information signal is
recorded as a sequence of groups of subcode frames, each group rep-  The
invention will be clarified by a description of em- resenting the address
information for one recorded in-  bodiments of methods and devices for
recording CD-sig- formation signal, and each group comprises a sequence
nals on an inscribable record carrier, such that the re- of a predetermined
number of subsequent subcode  45 corded CD-signals can be read without any
problems by frames with the same address information, the individual  a
read device which is constructed to read record carriers subcode frames of
each group comprising a sequence  of the read-only type such as for example
a CD-Audio code indicating the sequence number of thatframe inthe  disc or
CD-ROM disc. However, first of all a number of group.
aspects of the CD-Audio and the CD-ROM standard The use of the sequence
code enables that the end  50 which are essential for a correct
understanding of the in- of the temporary address information signal
already re-  vention will be described briefly. corded can be determined
with high accuracy. So a good  Figure 1 is a plan view of a standard
CD-Audio or linking between subsequently recorded parts can be  CD-ROM disc
1. Such a disc is provided with a spiral guaranteed.
information track (not shown), in which a CD-signal is Such linking may be
obtained for an embodiment of 55  recorded. The disc 1 is divided into a
plurality of areas, the method characterized in that before the start of
the  namely: recording of an extension of the temporary address in-
formation signal sequence codes of the subcode frames  1) The program area,
which is situated between the 3    5    EP 0 390 268 B1
6 radii r2 and r3. In this area a plurality of data signals  and recording
devices in accordance with the invention are recorded.
will be described, which solve the above problem. 2) The lead-in area,
which is situated between the  Figure 4a shows a temporary table of
contents, radii r1 and r2. This area comprises a lead-in track  which
specifies the start address and the stop address in which the addresses of
the data signals are  5  for the consecutive data signals by means of an
absolute recorded in a "Table of Contents" which is included  time code.
The column NO gives the sequence number in the Subcode Q-channel.
of the data signal. The column CONTROL indicates 3) The lead-out area,
which is situated between the  whether the data signal concerns audio
orotherdata and 



radii r3 and r4. This area comprises a lead-out track  whether copying is
permitted. For this purpose a similar which directly adjoins the last data
signal and which  10 4-bit code may be employed as the code laid down in
the indicates the end of the program area.         CD-ROM or CD-Audio
standard. Each row of this tem- porary table of contents may be inserted,
for example, Figure 2 illustrates the format of the subcode  in a subcode
Q-frame, as is illustrated in Figure 5. This Q-channel frames in the
lead-in track. A frame comprises  temporary table of contents can readily
be extended with a section SO, S1 intended for synchronizing purposes  15
new address information, Data signals can now be re- and a data section
comprising 96 bits (DB). The data sec-  corded on an inscribable record
carrier in the following tion is divided into a number of groups. The data
section  manner. The first of a series of data signals to be record-
comprises a group of sixteen error-detection bits CRC,  ed is recorded at
the beginning of the program area de- which are derived from the other 80
bits of the data sec-  fined by the radii r2 and r3. This beginning can be
found, tion. The error-detection bits CRC are selected in such  20 for
example, by the method described in NL-A-88001 52 a way that when the
binary number formed by the data  (PHN 12.399), which is herewith
incorporated by refer- bits DB is divided by a predetermined polynomial the
re-  ence. Said application describes a record carrier with a mainder is
zero. The polynomial for error detection in the  servo track intended for
recording data signals and in subcode Q-channel in accordance with the
CD-standard  which positional information is recorded in a track by is
equal to P(x) = X[err] + X[err] + X[err] + 1. For a detailed de- 25 means
of a preformed track modulation. By reading the scription of such an error
detection reference is made to  pre-recorded information it is simple to
locate any de- J. Watkinson, "The art of digital audio", FOCAL PRESS  sired
position in the track. (ISBN 0-240-51270-7), pp. 201-247.
After the first data signal has been recorded the start Figure 3 shows an
example of a "Table of Contents"  and the stop address are included in the
temporary table for a standard Compact Disc 1, in which a series of 6  30
of contents. For every subsequent data signal to be re- data signals is
recorded. The left-hand column gives the  corded the beginning of the still
non-inscribed track is frame numbers of the subcode Q-channel frames. The
determined by means of the temporary table of contents other two columns
specify the contents of the relevant  and subsequently the data signal is
recorded in the track frame. The code 01-06 (hexadecimal) in the second
col-    contiguously with the data signals already recorded and umn (POINT)
indicates the sequence numbers of the re- 35 the temporary table of
contents is updated with the ad- corded data signals. Column 3 gives the
start address  dress information of this data signal. At the instant that
for these data signals by means of an absolute time  it is decided that no
further data signals are to be record- code. The code AO indicates that the
relevant frame  ed, for example because the record carrier is full, the de-
specifies the sequence number of the first data signal  finitive "Table of
Contents" can be drawn up by means (in the PMI N-column). The code A1
indicates that the rel- 40 of the temporarytable of contents, and the
"Table of Con- evant frame specifies the sequence number of the last
tents" thus obtained can be recorded in the lead-in track. data signal. The
code A2 indicates that the relevant  In principle, the temporary table of
contents can be frame specifies the start address of the lead-out track
stored, for example, in a semiconductor memory which Every rowof the table
is recorded three times in the "Ta-  forms part of the recording device.
However, suitably the ble of Contents". Moreover, the "Table of Contents"
thus  45 temporary table of contents is recorded on the record obtained is
recorded several times in the lead-in track.  carrier itself, at the
instant at which the record carrier It will be apparent from the above that
a "Table of  leaves the recording device. In that case the consecutive
Contents" once it has been composed and recorded can-  data signal can be
recorded by means of different re- not be updated with an address of a
subsequently added  cording devices. Figure 4b shows a suitable format for
data signal without re-recording the "Table of Contents". 50  recording the
temporary table of contents. In this table If a number of the data signals
and a "Table of Contents"  the stop and start address is repeated several
times for should be recorded on a write-once record carrier in such  every
data signal. This repeated recording has the ad- a way thatthe record
carrier thus obtained complies with  vantage that the stop and start
addresses can be read the above-mentioned specifications for the "Table of
very reliably. In practice, it is found that repeating every Contents" as
laid down in the CD-ROM or CD-Audio  55 stop and start address ten times
results in a very reliable standard, the fact that this "Table of Contents"
cannot be  read-out. In thetemporarytableof contentsshown in Fig- extended
poses a problem.                          ure 4 both the start and the stop
address are given. How- Hereinafteranumberof embodiments of the method
ever, in principle it would be adequate to store only the 4    7
EP 0 390 268 B1                  8 start addresses because the "Table of
Contents" also  the lead-out track cannot readily be detected on account
specifies only the start addresses.                of variations in track
pitch, as a result of which the overall In the temporary table of contents
shown in Fig. 4b  playing time may exhibit a variation of the order of mag-
to each frame a sequence code indicating the sequence  nitude of 15%.
number of each frameofagroup of frames with the same  5  In another
embodiment of the method in accordance address information is included in
the framne, e.g. in the  with the invention the temporary table of contents
can be 



bitgroup "ZERO" of the frame.                      recorded in such a way
that the recorded signal does not This has the advantage that in reading
the sequence  comply with the requirements imposed by the CD-stand- codes
the end of the temporary table of contents already  ard on the relationship
between the recorded signals and recorded, and herewith the starting point
of the recording  10 the information represented thereby. In that case a
read of an extension of the recorded temporary table of con-  error will be
detected when the temporary table of con- tents, can be determined with
high accuracy. So a good  tents is read by the CD-ROM or CD-Audio player,
so that linking of subsequently recorded parts of the temporary  the signal
being read will be ignored. Such a deviating table of contents can be
guaranteed.               relationship can be obtained very simply for the
format Aflow diagram of program forthe control of the recording  15
illustrated in Figure 5 by selecting another relationship of an extension
of the temporary table of contents is  between the data bits DB and the
error-detection bits shown in Figure 11. In step S110 of this program the
last  CRC. This is possible by selecting the error-detection information
signal for which address information is re-  bits in such a way that upon
division of the binary number corded in the table of contents is
determined. This can  defined by the data bits by another polynomial, for
ex- simply be done on basis of the read out of temporary  20 ample P*(X) =
X[err] + X[err] + X[err] + 1, the remainder of this table of contents,
which is normally made after a record  division becomes zero. This has the
advantage that the carrier is reinserted in the recording apparatus.
subcode Q-frame thus obtained differs from a format pre- In step S111 a
search to the area PMA, in which the tem-  scribed by the CD-Audio or
CD-ROM standard to such porary table of contents is recorded, is performed.
After  a small extent that the contents of the sub-Q-frame can this area
has been reached the read out of the temporary  25 be determined but is
regarded as being read erroneous- table of contents is started in step
S112. In step S113 it    ly. Preferably, such a temporary address
information sig- is tested whether the number indicated by the bitgroup
nal, which exhibits a deviating error code, is recorded in "POINT"
corresponds to the number of the last informa-  the lead-in track,
preferably at the beginning of the tion signal with address information
included in the tem-  lead-in track. However, the signal may also be
recorded porary table of contents. In the event that this part of the  30
elsewhere, for example at the beginning of the program temporary table of
contents is reached the program pro-  area defined by the radii r3 and r2.
As described herein- ceeds with step S114, otherwise step S113 is executed
before, it is preferred to record the temporary table of again. In step
S114 it is tested whether the sequence  contents on the record carrier
itself. However, it may be code read out indicates the last frame of a
sequence of  advantage to postpone the recording of additions to the frames
with the same address information. In the event 35 temporary table of
contents until the instant at which the of a positive result of the test in
step S115 the recording  userwishesto remove the record carrier from the
record- of the extension of the temporary table of contents is    ing
device. In the meantime, the additions to the tempo- started directly after
the read out of the last bitgroup  rary table of contents may be stored in
a memory, for (CRC) of the frame, otherwise the program proceeds  example a
solid-state memory, of the recording device. with the execution of step
S113.               40      Figure 6 shows an embodiment of a recording de-
When the temporary table of contents is recorded  vice in accordance with
the invention. The recording de- on the record carrier and such a record
carrier is read by  vice shown in this Figure is an optical read/write
device means of a read device which is intended exclusively for  60 for
optically recording and reading EFM-modulated CD-ROM or CD-Audio discs
steps must be taken to en-  signals on a record carrier 61 of a write-once
type. Such sure that the read process is not disturbed to an unde- 45 a
record carrier 61 may comprise an information layer sirable extent by the
presence of the recorded temporary  62 in the form of, for example, a metal
layer or a dye table of contents. In an embodiment of the method in ac-
layer, in which optically detectable changes can be ob- cordance with the
invention this can be realized simply  tained with the aid of a radiation
beam of sufficiently high by recording the temporary table of contents
within the  intensity. The recording layer62comprises a spiral servo area
indicated by the radius rl or outside the area indi- 50 track (not shown),
which is provided for the purpose for cated by the radius r4. (This means
before the lead-in  tracking and in which the data signal can be recorded.
track or after the lead-out track.). The recording before  The positional
information, for example in the form of ab- the radius rl is to be
preferred. In that case the temporary  solute time codes, is recorded in
the track by means of table of contents cannot be read out by CD-players
for  a preformed track modulation. Such a record carrier is the read out of
"Compact Discs" of the read only type, 55 described in detail in the
afore-mentioned Patent Appli- because in this player the read out of the
area before  cation NL-A-8800152 (PHN 12.399). The record carrier radius rl
is prevented. Recording in the area outside the  is rotated in the
customary manner about an axis 64 by radius r4 may also present problems
because the end of  means of a motor 63. An optical read/write head 65 is
9                 EP 0 390 268 B1                 10 arranged opposite the
rotating record carrier 61 to record  cult 77 via an error-detection-bit
generatorcircuit 78. The and/or read the information in the servo track by
means  circuit 78 derives and inserts the error-detection bits of a
radiation beam 66. The read/write head 65 is mov-  CRC. The circuit 78
comprises two error-detection-bit able in a radial direction by means of a
radial positioning  generators 79 and 80, which in a customary manner de-
device, comprising for example a motor 67 and a spindle  5  rive the
error-detection bits by division by a predeter- 



68. The read/write head 65 comprises a system of radi-  mined polynomial.
Such a circuit may comprise shift reg- ation-sensitive detectors, which
convert the beam re-  isters and exclusive-OR gates, as described compre-
flected from the information layer 62 into detection sig-  hensively in the
aforementioned book "The art of Digital nals, which are applied to an EFM
demodulation circuit  Audio". The polynomials used in the error-detection
gen- 69, which converts the EFM modulatedsignal being read  10 erators 79
and 80 are different, the polynomial used in into a subcode Q-signal and a
main data signal Vo in a  the generator 79 being for example p*(x) = X[err]
+ X[err] + customary manner. The detection signals are also ap-  x[err] +1
and the polynomial used in the generator80 being plied to a detection
signal processing circuit 70, which  P(x) = X[err] + X[err] + X[err] + 1,
which is the polynomial as derives an address signal ATIP from the signal
compo-  specified by the CD-standard. The microprocessor 71 nents in the
detection signals which are caused by the  15 can select one of the two
generators 79 and 80 via a preformed track modulation.
signal line 81. The lay-out of a non-inscribed record car- An example of
the circuit 70 is described in detail in    rier will be described in more
detail with reference to Fig- PHN 12.399. The address signal ATIP is
applied to a  ure 7, before a detailed description of the operation of
control unit 71, which comprises for example a micro-  the read/write
device 60 is given. processor 61 of a customary type. The subcode Q-signal
20  Figure 7 shows the spiral servo track diagrammati- on the output of the
circuit 69 is also applied to the mi-    cally as an elongate straight
track bearing the reference croprocessor 71 via an error-detection circuit
72. The er-  numeral 82. The record carrier has a centre of rotation
ror-detection circuit 72 comprises two error detectors 73  ro. The track
section L1 constitutes the lead-in track. The and 74, which on the basis of
the error-detection bits    radii defining the boundaries of the lead-in
track are r1 CRC in the subcode Q-frames determine whether 25 and r2. The
values of r1 and r2 are selected in such a read-out of the subcode Q-frame
is effected correctly  way that they are in conformity with the CD-Audio
and The binary number defined by the subcode Q-bits of a  CD-ROM standard,
i.e. the distance from rO to r1 is 23 subcode Q-frame are then divided by a
predetermined  mm and the distance from rO to r2 is 25 mm. The track
polynomial and it is tested whether the remainder of the  section following
the lead-in track is intended for record- division is zero. The polynomials
used for the two error 30 ing data signals. PMA indicates a section of the
lead-in detectors are different. For example, the error detector  track
between r1 and r1'. The section PMA is intended 73 employs the polynomial
P(x) = X[err] + X[err] + X[err] + 1  for recording the temporary table of
contents. It is to be prescribed by the CD-standard and the error detector
74  noted that the length of the temporary table of contents employs the
polynomial p*(x) = X[err] +X[err] + X[err] + 1 which  depends on the number
of data signals recorded, so that deviates therefrom. The error detectors
may comprise, 35 the position of r1 is not fixed. The maximum number of in
a customary manner, shift registers and exclusive  datasignals permissible
in conformitywith the CD-stand- OR-gates, as is described in detail in, for
example, the  ard is 99. This means that the maximum difference be-
afore-mentioned book "The art of Digital Audio". The mi-    tween r1 and
r'1 is approximately 0.2 mm, which is only croprocessor 71 can select one
of the error detectors 73  10% of the total length of the lead-in track.
Figure 7 also or 74 via a signal line 75. The selected error detector 40
shows the address signal ATIP represented by the pre- applies the data bits
of the subcode Q-frame to the mi-    formed track modulation. The signal
ATIP indicates the croprocessor 71 together with a signal which indicates
track position expressed in playing time. The value of whether the received
signal is correct. The read/write  ATIP is zero at the boundary between the
lead-in track head 65 can be set to the read mode or to a write mode
section and the track section intended for recording data via a signal line
76. In the read mode the intensity of the  45 signals. In the lead-in track
the value of ATI P decreases radiation beam 66 is inadequate to produce an
optically    from the maximum time of 99 minutes, 59 seconds, 74 detectable
change in the recording layer 62. In the write    frames and in the section
intended for recording the data mode a radiation beam of an intensity which
is high  signals the value of ATIP increases starting from enough to
produce the optically detectable change is  00:00:00. The operation of the
read/write device shown modulated in conformity with a write signal Vs
supplied  50 in Figure 6 will now be explained with reference to Figure by
an EFM-modulation circuit 77. The EFM-modulation  8. circuit 77 is of a
customary type, in which an applied data  Figure 8 shows a flow chart of a
control program signal Vi and an applied subcode Q-channel component  which
is stored in the microprocessor 71 and which is are converted into a signal
which is EFM-modulated in    fetched when a data signal is to be recorded.
In step S1 conformity with the CD-standard, which signal is subse- 55 of
the program the read/write head 75 is brought to the quently converted into
the write signal Vs. The data bits  position indicated by the radius rl
under control of the of the subcode Q-frames, with the exclusion of the er-
microprocessor 77. By means of the signal ATIP being ror-detection bits,
are applied to the EFM modulation cir-    read, it is possible to determine
whether this position is 6    11                EP 0 390 268 B1
12 reached. Once this position is reached the section PMA  parent from
Figure 9, the recording obtained by means opposite the read head is read in
step S2, in which sec-  of the device in accordance with the invention
deviates tion the temporary table of contents is recorded in the  only
slightly from a standard CD-Audio or CD-ROM re- 



subcode Q-channel. For the purpose of error detection  cording. Only the
beginning of the lead-in track differs. the error detector 79 is selected,
which employs the pol-  5  However, when this beginning is read by a read
device ynomial P*(X).                                     for reading
CD-ROM or CD-Audio discs the subcode Moreover, by means of the temporary
table of con-  Q-frames in which the temporary table of contents has tents
thus read the start address is determined where  been inserted will be
regarded as erroneously read sub- recording the new data signal should
start. In step S3 the  code Q-frames on account of the deviating
error-detec- read head is moved to this start address. By means of 10
tion-bit group CRC. This means that this information will the signal ATIP
being read it is again ascertained wheth-  be ignored completely. er the
starting address is reached. Subsequently, step  As will be apparent from
the above, the Compact S4 is carried out, in which the read/write head 65
is set  Disc thus obtained can be played without any problems to the write
mode. Moreover, the error-bit generator 80  on CD-players which are already
on the market. Howev- employing the polynomial P(x) is selected. During re-
15 er, for this purpose it is necessary that the definitive "Ta- cording
the values of the various data-bit groups are de-  ble of Contents" has
been recorded. Since a partly un- termined in conformitywith CD-standard,
thevalue of the  inscribed record carrier does not yet comprise a "Table
bit group ATIME (see Figure 5) being derived from the  of Contents such a
record carrier can be read only by address signal ATIP being read. Once
recording of the  CD-playersalreadyon themarketafterthe record carrier data
signal to be recorded has been terminated, the  20 has been "filled"
completely and has been provided with read/write head 65 is moved to the
track section PMA in  a "Table of Contents". step S5, in which section the
temporary table of contents  Figure 10 shows an adapted read device 103
which is stored, and subsequently the stop and the start ad-  mitigates
thisdrawback. Elements in the read device 103 dress are recorded in the
temporary table of contents.  which correspond to elements already
described bear This lastmentioned operation is performed during step  25
the same reference numerals. In the read device shown S6. The start and the
stop address are then inserted in    in Figure 10 the outputs of both error
detectors 73 and a subcode Q-frame in a manner as illustrated in Figure  74
are connected to a control unit 100. The control unit 5. Moreover, the
error-detection-bit generator 79 is se-  100 is further connected to a
memory 101 and a control lected to insert the error-detection bits, which
are then  panel 102. The control unit 100 may comprise a conven- determined
in accordance with the polynomial P(x)*, 30 tional microcomputer loaded
with a suitable program which deviates from the CD-standard.
Under control of this program, upon insertion of a new Subsequently, it is
ascertained in step S7 whether  record carrier 61, the read head65 is
positioned opposite the recorded data signal is the last of the series of
data    the area of the record carrier in which the "Table of Con- signals
to be recorded. If this is not the case, the program  tents' is recorded in
the case of a standard read-only is terminated. If it is the last signal,
step S8 is carried out, 35 Compact Disc. Subsequently, the process of
reading the in which the definitive "Table of Contents" in conformity  area
opposite the read head 65 is started under control with the CD-standard is
derived from the temporarytable  of the program. of contents and is
subsequently recorded after the tem-  If the record carrier which has been
loaded is a porarytable of contents in the lead-in track83. Moreover,
read-only Compact Disc the error detector 73 will supply the lead-out track
is recorded in a manner as laid down  40 a signal to the control unit 100
via one of its outputs to in the CD-standard. It is to be noted that the
program  indicate that the information being read satisfies the re-
represented by the flow chart in Figure 8 can be modified  lationship,
defined by the polynomial P(x), between the in various ways. For example,
it is possible to adapt the  error-detection bits and the other bits of the
subcode be- program in such a way that the adaptations of the tem-  ing
read. In that case the subcode information represent- porary table of
contents, are stored temporarily in the  45 ing the Table of Contents" and
received by the control memory of the microprocessor 71 until the instant
at  unit via the error detector 73 is loaded into the memory which the
record carrier 6 is to be removed from the re-  101, for example by
deriving for every track in the CD cording device, in which case all
additions to the tempo-  signal the sequence number, the start address and
the rary table of contents can be recorded on the record car-    stop
address from the "Table of Contents", the informa- rier in one recording
cycle briefly before removal of the  50 tion thus derived being
subsequently stored in the mem- record carrier.
ory 101. Subsequently, the information recorded on the Figure 9 shows the
lay-out of the track82fora record  record carrier is read in the sequence
indicated by the carrier obtained by means of the device in accordance
user via the control panel 102. To locate the areas of the with the
invention, the Figure also indicating the values  record carrier where the
desired information has been of the various bit groups in the subcode
Q-frames. In Fig- 55 recorded the information stored in the memory 101 is
uti- ure9the lead-out track is referenced LOandthesections  lised in
customary manner. If a record carrier is inserted in which three different
data signals are recorded are ref-  on which atemporary table of contents
has been record- erenced DS1, DS2 and DS3 respectively. As will be ap-  ed
but which does not yet contain a definitive "Table of 7    13
EP 0390 268 B1                   14 Contents the error detector 74 will
apply a signal to the  insert the temporary table of contents in the
subcode 



control unit via one of its outputs to indicate that for the    Q-channel.
Alternatively, thistemporarytable of contents subcodes being readthe
relationship, defined bythe pol-  may be inserted in the main channel or in
other subcode ynomial P*(x), between the error-detection bit and the
channels, for example in one or more subcode other bits of the subcode is
satisfied, while during reading  5  R-W-channels. of the area intended for
the "Table of Contents" the error  Finally, it is to be noted that the use
of the invention detector 73 detects errors. Under control of the control
is not limited to the recording of data signals on unit it is then possible
to load information about the tem-  write-once record carriers. The
invention may also be uti- porary table of contents into the memory. This
is possi-    lized for recording on re-inscribable record carriers, be-
ble, for example, by deriving the sequence number, the  10 cause in such
cases the repeated formatting and record- start address and the stop
address from the temporary  ing of the table of contents may be
time-consuming in table of contents for every track of the CD signal and by
comparison with the time needed for recording and gen- storing the
information thus derived in the memory 101.  erating the definitive table
of contents in accordance with Subsequently, the information recorded on
the   the invention. record carrier can be read in the sequence specified
by  15 the user via the control panel 102. To locate the record-carrier
areas to be read the information stored in  Claims the memory 101 is used.
It is to be noted that the scope of the invention, in  1. A method of
recording a series of data signals on a relation to the read device, is not
limited to the device  20    record carrier of an inscribable type, a
definitive illustrated in Figure 10. For example, controlling the read
table of contents in the form of a definitive address device on the basis
of the subcodes being read can be  information signal being recorded on the
record car- effected in numerous different manners. However, it is  rier
after the last data signal of the series has been essential that the read
device is constructed to detect  recorded, which table of contents
specifies two different relationships between the error-detection  25
addresses of the positions on the record carrier bits andthe otherbits of
the subcode, so that it is possible  where the data signals have been
recorded, the to read both the definitive "Table of Contents" and the
table of contents being of a type which cannot be temporary table of
contents in a reliable manner.      extended without adaptation of the data
included in Inthe embodimentof the recording devicedescribed    the table
prior to extension, characterized in that a hereinbefore the temporarytable
of contents is recorded  30    temporary table of contents in the form of a
tempo- at the beginning of the lead-in track. However, it is after-  rary
address information signal is recorded, the tem- natively possible to
record the temporary table of con-  porary table of contents being of a
type which can tents at different locations in the track, for example im-
be extended without adaptation of the data already mediately after the
lead-out track or immediately before  included in the table prior to
extension, the definitive the lead-in track. In the lastmentioned case a
deviating  35    table of contents being generated on the basis of the
error-detection code is not needed because a commer-   data in the
temporary table of contents. cial available CD-player of the play-back of
CD-read only discs is not able to read out the area before the lead-in  2.
A method as claimed in Claim 1, characterized in track. So the play-back of
a disc on which a temporary  that the temporary table of contents, in the
form of table of contents is recorded at that location cannot be  40  a
temporary address information signal, is recorded disturbed by the presence
of that temporary table. More-  on the record carrier outside the area
intended for over, it is possible to store the temporary table of con-
recording the data signals and the definitive address tents in a
solid-state memory of the recording device.  information signal. Moreover,
it is possible to ensure that during reading of the temporary table of
contents this table is ignored by  45 3. A method as claimed in Claim 1 or
2, characterized the read device in another manner than by means of a    in
that the temporary table of contents is recorded deviating error-detection
code, for example by selecting  on the record carrier as a temporary
address infor- anotherdata format, which differs from the CD-standard,
mation signal, the relationship between the tempo- during recording of the
temporary table of contents.   rary address information signal and the
information Furthermore, it is to be noted that the use of the in- 50
represented thereby deviating from the relationship vention is not limited
to the recording of CD-signals. The  between said other recorded signals
and the infor- invention may equally be employed in other recording
mation represented by said other signals. systems in which the recording
format of the table of con- tents does not allow subsequent extension of
the table  4. A method as claimed in Claim 3, characterized in of contents.
For example, it is possible to insert a bit com- 55    that the data
signals and the definitive address infor- bination in the bit groups ADR
and TNO the subcode     mation signal comprise first error-detection
signals Q-frame, which combination is not permissible in con-  which
exhibit a first relationship with the signals in formity with the
CD-standard. Neither is it necessary to  which they are comprised, the
temporary address 8    



13                 EP 0 390 268 B1                 14 Contents" the error
detector 74 will apply a signal to the  insert the temporary table of
contents in the subcode control unit via one of its outputs to indicate
that for the  Q-channel. Alternatively, this temporary table of contents
subcodes being read the relationship, defined bythe pol-  may be inserted
in the main channel or in other subcode ynomial P*(x), between the
error-detection bit and the  channels, for example in one or more subcode
other bits of the subcode is satisfied, while during reading  5
R-W-channels. of the area intended for the Table of Contents" the error
Finally, it is to be noted that the use of the invention detector 73
detects errors. Under control of the control    is not limited to the
recording of data signals on unit it is then possible to load information
about the tem-  write-once record carriers. The invention may also be uti-
porary table of contents into the memory. This is possi-    lized for
recording on re-inscribable record carriers, be- ble, for example, by
deriving the sequence number, the  10 cause in such cases the repeated
formatting and record- start address and the stop address from the
temporary  ing of the table of contents may be time-consuming in table of
contents for every track of the CD signal and by  comparison with the time
needed for recording and gen- storing the information thus derived in the
memory 101.  erating the definitivetable of contents in accordance with
Subsequently, the information recorded on the   the invention. record
carrier can be read in the sequence specified by  15 the user via the
control panel 102. To locate the record-carrier areas to be read the
information stored in  Claims the memory 101 is used. It is to be noted
that the scope of the invention, in  1. A method of recording a series of
data signals on a relation to the read device, is not limited to the device
20  record carrier of an inscribable type, a definitive illustrated in
Figure 10. For example, controlling the read  table of contents in the form
of a definitive address device on the basis of the subcodes being read can
be  information signal being recorded on the record car- effected in
numerous different manners. However, it is  rier after the last data signal
of the series has been essential that the read device is constructed to
detect  recorded, which  table of contents specifies two different
relationships between the error-detection  25  addresses of the positions
on the record carrier bits and the other bits of the subcode, sothatit is
possible  where the data signals have been recorded, the to read both the
definitive "Table of Contents' and the  table of contents being of a type
which cannot be temporary table of contents in a reliable manner.
extended without adaptation of the data included in Inthe embodiment ofthe
recording device described  the table prior to extension, characterized in
that a hereinbefore the temporary table of contents is recorded  30
temporary table of contents in the form of a tempo- at the beginning of the
lead-in track. However, it is alter-  rary address information signal is
recorded, the tem- natively possible to record the temporary table of con-
porary table of contents being of a type which can tents at different
locations in the track, for example im-  be extended without adaptation of
the data already mediately after the lead-out track or immediately before
included in the table prior to extension, the definitive the lead-in track
In the lastmentioned case a deviating  35    table of contents being
generated on the basis of the error-detection code is not needed because a
commer-   data in the temporary table of contents. cial available CD-player
of the play-back of CD-read only discs is not able to read out the area
before the lead-in  2. A method as claimed in Claim 1, characterized in
track. So the play-back of a disc on which a temporary  that the temporary
table of contents, in the form of table of contents is recorded at that
location cannot be  40  a temporary address information signal, is recorded
disturbed by the presence of that temporary table. More-  on the record
carrier outside the area intended for over, it is possible to store the
temporary table of con-  recording the data signals and the definitive
address tents in a solid-state memory of the recording device.  information
signal. Moreover, it is possible to ensure that during reading of the
temporary table of contents this table is ignored by  45 3. A method as
claimed in Claim 1 or 2, characterized the read device in another manner
than by means of a    in that the temporary table of contents is recorded
deviating error-detection code, for example by selecting  on the record
carrier as a temporary address infor- another data format, which differs
from the CD-standard,  mation signal, the relationship between the tempo-
during recording of the temporary table of contents.   rary address
information signal and the information Furthermore, it is to be noted that
the use of the in- 50  represented thereby deviating from the relationship
vention is not limited to the recording of CD-signals. The  between said
other recorded signals and the infor- invention may equally be employed in
other recording   mation represented by said other signals. systems in
which the recording format of the table of con- tents does not allow
subsequent extension of the table  4. A method as claimed in Claim 3,
characterized in of contents. For example, it is possible to insert abit
com- 55    that the data signals and the definitive address infor- bination
in the bit groups ADR and TNO the subcode     mation signal comprise first
error-detection signals Q-frame, which combination is not permissible in
con-   which exhibit a first relationship with the signals in formity with
the CD-standard. Neither is it necessary to  which they are comprised, the
temporary address   
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comprising second error-detec-   after one or more data signals of the
series has been tion signals which exhibit a second relationship with
recorded, the means for generating the definitive the signal in which they
are comprised, the first and  table of contents being adapted to generate
said the second relationship being different.           table of contents
on the basis of the recorded tem- 5     porary table of contents. 5. A
method as claimed in Claim 1 or 2, characterized in that the data signals
and the definitive address  10. Adevice as claimed in Claim 9,
characterized in that information signal are recorded in conformity with a
the storage means are adapted to record the tem- CD-standard for read-only
record carriers.          porary table of contents as a temporary address
10    information signal in an area on the record carrier 6. A method as
claimed in Claim 5, characterized in    which is situated outside the area
intended for that the temporary address information signal is    recording
data signals and the definitive address recorded before the beginning of
the lead-in track  information signal. defined by CD-standard. 15 11. A
device as claimed in Claim 9 or 10, characterized 7. A method as claimed in
Claim 5 or 6, characterized  in that the storage means are adapted to
record the in that the temporary address information signal is  temporary
table of contents on the record carrier as recorded as a sequence of groups
of subcode         a temporary address information signal in such a frames,
each group representing the address infor-  way that the relationship
between the temporary mation for one recorded information signal, and  20
address information and. the information repre- each group comprises a
sequence of a predeter-      sented thereby deviates from  the relationship
mined number of subsequent subcode frames with      between said other
recorded signals and the infor- the same address information, the
individual sub-   mation represented by said other signals. code frames of
each group comprising a sequence code indicating the sequence number of
that frame  25 12. A device as claimed in Claim 11, characterized in in the
group.                                      that the device comprises means
for adding first error-detection signals to the data signals and the 8.  A
method as claimed in Claim 7, characterized in    definitive
address-information signal, and means for that before the start of the
recording of an extension  adding second error-detection signals to the
tempo- of the temporary address information signal 30    rary address
information signal, the relationship sequence codes of the subcode frames
forming the    between the first error-detection signals and the sig-
temporary address information signal are read out,  nals to which these
first error-detection signals have the recording of the extension being
started in     been added deviates from the relationship between response
to the read out of the sequence code indi-  the second error-detection
signals and the signals cating the last frame of the last group of subcode
35    to which said second error-detection signals have frames forming the
temporary address information    been added. signal. 13. A device as
claimed in Claim 9 or 10, characterized 9. A device for recording a series
of data signals, which  in that the storage means are adapted to record the
device comprises means for generating a definitive  40  definitive address
information signal in conformity table of contents after the last data
signal of the  with a CD-standard for read-only record carriers. series has
been recorded, which definitive table of contents specifies the addresses
of the positions on  14. A device as claimed in Claim 13, characterized in
the record carrier where the data signals have been  that the storage means
are adapted to record the recorded, the definitive table of contents being
of a  45    temporary address information signal before the type which
cannot be extended without adaptation    beginning of the lead-in track of
the record carrier as of the data included in the table prior to extension,
defined by the CD-standard. the device further comprising means for causing
the definitive table of contents to be recorded on the  15. A device as
claimed in Claim 13 or 14, characterized record carrier in theformof a
definitive address infor- 50    in that the means for causing the recording
of the mation signal, characterized in that the device com-  temporary
address information signal are adapted prises means for causing a temporary
table of con-  to record a sequence of a predetermined number of tents in
the form of a temporary address information  subsequent subcode frames for
recorded informa- signal to be recorded on the record carrier, the tem-
tion signals, each group representing the address porary table of contents
being of a type which can  55    information for the corresponding recorded
informa- be extended without adaptation of the data already  tion signal,
each subcode frame of the group com- included in the table prior to
extension, means for  prising the same address information, the individual
adapting the recorded temporary table of contents   subcode frames of each
group comprising a 9 
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indicating the sequence number of  4. Verfahren nach Anspruch 3r dadurch
gekennzeich- that frame within the group.                        net, daB
die Datensignale und das endgfiltige Adresseninformationssignal erste
Fehlerdetekti- 16. A device as claimed in Claim 15, characterized by
onssignale umfassen, die eine erste Beziehung zu means for reading the
sequence codes of the sub-  5  denjenigen Signalenaufweisen, in denen sie
enthal- code frames forming the temporary address infor-   ten sind, wobei
das vorlaufige Adresseninformati- mation signal before starting the
recording of an   onssignal zweite Fehlerdetektionssignale umfaBt,
extension of the temporary address information sig-  die eine zweite
Beziehung zu demienigen Signal nal, and means for starting the recording of
the    aufweisen, in dem sieenthalten sind, wobei die erste extension in
response to the read out of the  10    und die zweite Beziehung
unterschiedlich sind. sequence code indicating the last frame of the last
group of the subcode frames of the temporary    5. Verfahren nach Anspruch
1 oder 2, dadurch address signal already recorded.
gakennzeichnet, daB die Datensignale und das endgultige
Adresseninformationssignal entspre- 15     chend einem CD-Standard fOr
ausschliel3lich aus- Patentanspruche
lesbare Aufzeichnungstrager aufgezeichnet wer- den. 1. Verfahren zum
Autzeichnen einer Reihe von Daten- signalen auf einem  Aufzeichnungstrager
einer   6. Verfahren nach Anspruch 5, dadurch gakennzeich- beschreibbaren
Art, wobei nach der Aufzeichnung  20  net, daB das vorliutige
Adresseninformationssignal des letzten Datensignals aus der Reihe ein
endgul-  vor dem Anfang der durch den CD-Standard festge- tiges
Inhaltsverzeichnis in Form eines endgiltigen  legten Anlaufspur
aufgezeichnet wird. Adresseninformationssignals auf dem Aufzeich-
nungstrager aufgezeichnet wird, wobei dieses    7. Verfahren nach Anspruch
5 oder 6, dadurch Inhaltsverzeichnis Adressen der Positionen auf dem  25
gekennzeichnet, daB das vorlaufige Adresseninfor- Aufzeichnungstrager
angibt, bei denen-die Datensi-  mationssignal als Folge von Gruppen von
Subcode- gnale autgezeichnet worden sind, und wobei das      rahmen
aufgezeichnet wird, wobei jede Gruppe die Inhaltsverzeichnis von einer Art
ist, die ohne Anpas-  Adresseninformation fur ein einziges aufgezeichne-
sung der Daten, die vor der Erweiterung bereits in  tes Informationssignal.
reprasentiert, und jede das Verzeichnis aufgenommen worden sind, nicht 30
Gruppe eine Folge aus einer vorgegebenen Anzahl erweitert werden kann,
dadurch gekennzeichnet,      nachfolgender Subcoderahmen mit der gleichen
daB sin vorlaufiges. Inhaltsverzeichnis in Form eines  Adresseninformation
umfal3t, wobei die einzelnen vorliufigen Adresseninformationssignals aufge-
Subcoderahmen jeder Gruppe einen laufenden zeichnet wird, wobei das
vorliufige Inhaltsverzeich-  Code umfassen, der die laufende Nummer dieses
nis von einerArt ist, die ohne Anpassung der vor der 35  Rahmens in der
Gruppe angibt. Erweiterung berelts in das Verzeichnis aufgenom- menen Daten
erweitert werden kann, und wobei das  8. Verfahren nach Anspruch 7, dadurch
aekennzeich- endgultige Inhaltsverzeichnis auf Basis der Daten in  net, daB
vor dem Beginn des Aufzeichnens einer dem vorlaufigen Inhaltsverzeichnis
generiert wird.  Erweiterung des vorlaufigen Adresseninformations- 40
signals laufende Codes der Subcoderahmen, die 2. Verfahren nach Anspruch 1,
dadcurch qekennzeich-     das voridufige Adresseninformationssignal bilden,
net, daBl das vorlaufige Inhaltsverzeichnis in Form  ausgelesen werden,
wobei das Aufzeichnen der eines  vorlaufigen  Adresseninformationssignals
Erweiterung in Reaktion auf das Auslesen des lau- aul3erhalb des zum
Aufzeichnen der Datensignale    fenden Codes, der den letzten Rahmen der
letzten und des endgOltigerl Adresseninformationssignals  45  Gruppe von
das vorlaufige Adresseninformationssi- bestimmten Gebiets auf dem
Aufzeichnungstrdger      gnal bildenden Subcoderahmen angibt, gestartet
aufgezeichnet wird.                                 wird. 3. Verfahren nach
Anspruch 1 oder 2, dadurch        9. Einrichtung zum  Aufzeichnen einer
Reihe von gekennzeichnet, daB das vorlaufige Inhaltsver- 50
Datensignalen, wobei die Einrichtung Mittel umfaBt zeichnis als ein
vorlaufiges Adresseninformations-  zum Generieren eines endgultigen
Inhaftsverzeich- signal auf dem Aufzeichnungstrager aufgezeichnet    nisses
nach der Aufzeichnung des letzten Datensi- wird, wobei die Beziehung
zwischen dem vorlaufi-    gnals aus dieser Reihe, wobei dieses endgOltige
gen Adresseninformationssignal und der durch die-  Inhaftsverzeichnis die
Adressen der Positionen auf ses reprasentierten Information von der
Beziehung  55  dem Aufzeichnungstrager angibt, bei deneri die zwischen den
genannten anderen aufgezeichneten      Datensignale aufgezeichnet worden
sind, und Signalen und der durch diese anderen Signale        wobei das
endgOltige Inhaltsverzeichnis von einer reprasentierten Information
abweicht.               Art ist, die ohne Anpassung der Daten, die vor der 
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in das Verzeichnis aufgenom-     aekennzaichnet, dal3 die Speichermittel
zum Auf- men worden sind, nicht erweitert werden kann,        zoichnen des
endgfltigen Adresseninformationssi- wobei diese Einrichtung femer Mittel
umfal3t zum     gnals entsprechend einem CD-Standard fOr aus- Bewirken
einer Aufzeichnung des endgOltigen         schlielflich auslesbare
Aufzeichnungstrager einge- lnhaltsverzeichnissesaufdem Aufzeichnungstr&ger
5   richtet sind. in Form eines endgultigen Adresseninformationssi- gnals,
dadurch qekennzeichnet, daB die Einrich-  14. Einrichtung nach Anspruch 13,
dadurch cekenn- tung Mittel zum Bewirken der Aufzeichnung eines
zeichnet, daB die Speichermittel zum Aufzeichnon vorlaufigen
lnhaltsverzeichnisses in Form einesvor-  des voriaufigen
Adresseninformationssignals vor lIufigen Adresseninformationssignals auf
dem Auf-  10  dem Anfang der durch den CD-Standard festgeleg-
zeichnungstrager umfaBt, wobel das vorlaufige       ten
AnlaufspurdesAufzeichnungstragers eingerich- Inhattsverzeichnis von einer
Art ist, die ohne Anpas-  tot sind. sung der bereits in dem Verzeichnis vor
der Erwei- terung vorhandenen Daten erweitert werden kann,  15. Einrichtung
nach Anspruch 13 odor 14, dadurch sowie Mittel zum Anpassen des
aufgezeichneten  15    qekennzeichnot, daB die Mittel zum Bewirken des
vorlaufigen Inhaltsverzeichnisses nach Aufzeich-     Aufzeichnens des
vorlaufigen Adresseninformati- nung eines odor mehrerer Datensignale aus
der        onssignals eingerichtet sind, sine Folge einer vor- Reihe, wobei
die Mittel zum Generieren des endgul-  bestimmten Anzahl
aufeinanderfolgender Subcode- tigen Inhaltsverzeichnisses eingerichtet
sind, dieses  rahmen f Or aufgezoichnete Informationssignale auf-
lnhaltsverzeichnis auf Basis des aufgezeichneten  20  zuzeichnen, wobei
jede Gruppe die Adresseninfor- vorliufigen Inhaltsverzeichnisses zu
generieren.     mation fOrdas entsprechende aufgazeichnete Infor- kli-l
mationssignal reprasentiert, jeder Subcoderahmen 10. Einrichtung nach
Anspruch 9, dadurch qekenn-        der Gruppe die gleiche
Adresseninformation zeichnet, daB die Speichermittel eingerichtet sind
umfaBt, und die einzelnen Subcoderahmen jeder zum Aufzeichnen des
vorliufigen Inhaltsverzeich- 25  Gruppe einen laufenden Code umfassen, der
die nisses in Form eines vorlaufigen Adresseninforma-    laufende Nummer
dieses Rahmens innerhalb der tionssignals in einem Gebiet auf dem Aufzeich-
Gruppe angibt. nungstrager, das auBerhalb des Gebiets liogt, das zum
Aufzeichnen von Datensignalen und des end-   16. Einrichtung nach Anspruch
15, qekennzeichnet gultigen Adresseninformationssignals bestimmt ist. 30
durch Mittel zum Lesen der laufenden Codes der das vorlaufige
Adresseninformationssignal bilden- 11. Einrichtung nach Anspruch 9 oder 10,
dadurch        den Subcoderahmen vor dem Beginn des Aufzeich-
qekennzeichnet, daB die Speichermittel eingerich-    nens einer Erweiterung
des vorlaufigen Adressen- tet sind, das vorlaufige Inhaltsverzeichnis auf
dem  informationssignals und Mittel zum Starten des Auf-
Aufzeichnungstrager in Form  eines vorlaufigen  35   zeichnens einer
Erweiterung in Reaktion auf das Adresseninformationssignals so
aufzuzoichnen,       Auslesen des laufenden Codes, der den letzten dal die
Beziehung zwischen dervorliufigen Adres-     Rahmen der letzten Gruppe des
Subcoderahmen seninformation und der durch diese reprasentierten   des
bereits aufgezeichneten Adresseninformations- Information von der Beziehung
zwischen den           signals angibt. genannten anderen aufgezeichneten
Signalen und  40 der durch diese anderen Signale reprssentierten
Information abweicht.                            Revendlcations 12.
Einrichtung nach Anspruch 11, dadurch gokenn-    1. Proced6
d'enregistrement d'une serie de donnoes zeichn et, daB die Eiprichtung
Mittel zum Hinzufu- 45  sur un support denregistrement de type enregistra-
gen erster Fehlerdetektionssignale zu den Datensi-   ble, une table des
matibres definitive ayant la forme gnalen und dem endgultigen
Adresseninformations-     d'un signal d'information d'adresse definitif
enregis- signal umfaBt sowie Mittel zum Hinzufugen zweiter    tre sur le
support d'enregistrement apres quo le der- Fehlordetektionssignale zu dem
vorliufigen Adres-    nier signal de donn6es de la serie a ete onregistr6,
seninformationssignal, wobei die Beziehung zwi- 50   ladite table des
matibres sp6cifiant les adresses des schen den ersten
Fehlerdotektionssignalen und den    positions sur le support
d'enregistrement ou [os Signalen, denen diese orsten Fehlerdetektionssi-
signauxde donneos ont t4 enregistr~s, latable des gnalezugefOgt worden
sind, von der Beziehung zwi-    matieres etant d'un type qui no pout pas
etre etendu schen den zwoiten Fehlordetektionssignalen und       sans
adaptation des donn6es incluses dans latable den Signalen, denen diese
zwoiten Fehlordetekti-  55  avant extension, caracterise en ce qu'on
enregistre onssignale zugefOgt worden sind, abweicht.           une table
des matieres temporaire sous la forma d'un signal dinformation d'adresse
tomporaire, la 13. Einrichtung nach Anspruch 9 odor 10, dadurch
table des matieres temporaire etant d'un type qui 
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22 peut etre etendu sans adaptation des donnees d6ja  8. Procede sebn la
revendication 7, caracterise en ce comprises dans la table avant
l'extention, la table  quo, avant l d biti de l'enregistrement d'une exten-
des matibres definitive etant g6neree sur la base    sion du signal
d'information d'adresse temporaire, des donnees de la table des matibres
temporaire.     des codes de sequence des trames de sous-codes 5
formant le signal d'information d'adresse temporaire 2. Procede selon la
revendication 1, caracterise en ce   sont extraits par lecture,
I'enregistrement de l'exten- que la table des matierestemporaire est
enregistree  sion 6tant amorce en reaction a loextraction du code sous la
formo d'un signal d'information d'adresse    de s6quence indiquant la
dernibre trame du dernier temporaire sur le support d'enregistrement a
I'oxte-  groupe des trames de sous-codes formant le signal rieur de la zone
destin6e a l'enregistrement des  10  d'information dadresse temporaire.
signaux de donnees et du signal d'information d'adresse definitif.
9. Dispositif pour enregistrer une s6rie de signaux de donnees, ledit
dispositif comprenant des moyens 3. Procede solon la revendication 1 ou 2,
caracterise    pour genererune table des matibres d6finitive apres en ce
qua la table des matieres temporaire est enre-  15  quo le dernier signal
de donnees de la sdrie a b gistree sur le support d'enregistrement sous la
enregistr6, ladite table des matieres definitive sp6- forme d'un signal
d'information d'adresse tempo-     cifiant les adresses des positions sur
le support raire, la relation entre le signal d'information
d'enregistrement ou les signaux de donnees ont ete d'adresse temporaire et
les informations represen-   enregistres, la table des matieres definitive
etant teas par colui-ci s'ecartant de la relation entre lesdits  20  d'un
type qui no pout etre 6tendu sans adaptation autressignaux enregistres et
les informations repre-  des donnees comprises dans la table avant exten-
sent6es par lesdits autras signaux.                  sion, le dispositif
comprenant, on outre, dos moyens pour amener la table des matieres
definitive a etre 4. Proc6d6 solon la revendication 3, caracterise en ce
enregistree sur le support d'enregistrement sous la quo les signaux de
donnees et le signal d'informa- 25  forma d'un signal d'information
d'adresse definitif, tion d'adresse definitif comprennent des premiers
caracterise en ce quo le dispositif comprend des signaux de detection
d'erreurs qui presentent une    moyens pour provoquer l'enregistroment
d'une table premiere relation avec les signaux dans lesquels ils  des
matieres termporaire sous la forme d'un signal sont compris, le signal
dinformation d'adresse tem-  d'information d'adresse temporaire sur le
support poraire comprenant des deuxiemes signaux de  30
d'enregistrement, la table des matibres tomporaire detection d'erreurs qui
presentent une deuxieme      etant d'un type qui pout 6tre etendu sans
adaptation relation avec le signal dans lequel ils sont compris,  des
donn6es deja comprises dans la table avant la premiere et la deuxieme
relations etant differen-  I'extension, des moyens pour adapter la table
des tes.                                                 matibres
temporaire enregistreo aprbs qu'un ou plu- 35     sieurs des signaux de
donnees de la serie ont ete 5. Procede solon la revendication 1 ou 2,
caracteris4    enregistres, les moyens destines a generer la table en ceque
lessignauxdedonn~eset le signal dinfor-     des matieres definitive etant a
meine de gen6rer mation d'adresse definitif sont enregistres on con-
ladite table des matieres sur la base de la table des formite avec un
standard CD pour des supports        matieres temporaire enregistreo.
d'enregistroment & lecture soulement.         40 10. Dispositif solon la
revendication 9, caract6rise en ce 6. Procede solon la revendication 5,
caracterisa en ce   quo les moyens de stockage sont a m~me d'enre- quo le
signal d'information d'adresse temporaire est  gistrer la table des
matibres temporaire sous la enregistre avant le debut de la piste initiale
definie  forme d'un signal d'information d'adressa tempo- par le standard
CD. .                         45     raire dans une zone du support
d'enregistrement qui est situ6e & l'exterieur de la zone destine a loenre-
7. Proced6 solon la revendication 5 ou 6, caract6ris6    gistrement des
signaux de donn6es et du signal en ce quo Is signal d'information d'adresse
tempo-   d'information d'adresse d~finitif. raire est enregistre sous la
forme d'une sequence de groupes de tramnes de sous-codes, chaque  50  11.
Dispositif solon la revendication 9 ou 10, caracterise groupe representant
les informations d'adresse       en ce quo les moyens de stockage sont &
mArne pour un signal d'information enregistre, et chaque   d'enregistrer la
table des matieres temporaire sur l1 groupe comprend une sequence d'un
nornbre pre-       support denregistrement sous la forme d'un signal
diterminn  de trames de sous-codes ulterieuras       d'infdrmation
d'adressetemporaire de telle manibre avec les memes informations d'adresse,
les trames  55  quo la relation entre le signal d'information de sous-codes
individuelles de chaque groupe coin-   d'adresse temporaire at les
informations represen- 



prenant un code de sbquence indiquant le numero      teos par celui-ci
s'ecartent de la relation entre lesdits de sequence de cette trame dans le
groupe.           autres signaux enregistres et les informations repre- 12
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24 sentees par lesdits autres signaux. 12. Dispositif selon la
revendication 11, caracterise en ce que le disposititcomprend des moyens
pour ajou- ter des premiers signaux de detection d'erreurs aux  5 signaux
de donnees et au signal d'information d'adresse definitif, et des moyens
pour ajouter des deuxiemes signaux de detection d'erreurs au signal
d'information d'adresse temporaire, la relation entre les deux signaux de
detection d'erreurs et les  10 signaux auxquels ces premiers signaux de
detection d'erreurs ont e  ajoutes s'ecartant de la relation entre lesdits
signaux de detection d'erreurs et les signaux auxquels lesdits deuxiemes
signaux de detection d'erreurs ont et6 ajout6s.         15 13. Dispositif
selon la revendication 9 ou 10, caracteris6 en ce que les moyens de
stockage sont a meme d'enregistrer le signal d'information d'adresse dbfi-
nitif en conformite avec un standard CD pour des  20 supports
d'enregistrement a lecture seulement. 14. Dispositif selon la revendication
13, caracterise en ceque les moyens de stockage sontamemed'enre- gistrer le
signal d'information d'adresse temporaire  25 avant le d6but de la piste
initiale du support d'enre- gistrement tel que defini par le standard CD.
15. Dispositif selon la revendication 13 ou 14, caracte- rise en ce que les
moyens permettant de provoquer 30 I'enregistrement du signal d'information
d'adresse temporaire  sont a  m6me  d'enregistrer une sequence d'un nombre
predetermine de traines de sous-codes ult6rieures pour des signaux
d'informa- tion enregistres, chaque groupe representant les  35
informnations d'adresse pour le signal d'information enregistre
correspondant, chaque trame de sous-code du groupe comprenant les memes
infor- mations d'adresse, les trames de sous-codes indi- viduelles de
chaque groupe comprenant un code de  40 sequence indiquant le numero de
saquence de cette tramis dans le groupe. 16. Dispositif selon la
revendication 15, caracterise par des moyens pour lirp les codes de
s6quence des  45 trames de sous-codes formant le signal d'informa- tion
d'adresse temporaire avant d'amorcer l'enregis- trement d'une extension du
signal d'information d'adresse ternporaire, et des moyens pour arnorcer
I'enregistrement de l'extension en reaction a la lec- 50 ture du code de
sequence indiquant la demiere trame du dernier groupe des trames de
sous-codes du signal d'adresse temporaire d6j& enregistre. 55 13    


