
EP 0 346 979 B1 Description The invention relates to an apparatus for
reproducing Information recorded on a record carrier, the infor- mation
comprising a pluralityof items of information which are disposed on the
record carrier at predetermined 5   locations, the record carrier
comprising a premastered region and a rewritable region, wherein the
apparatus comprises means for reading Information from a rewritable table
of contents comprised in a lead-in area of said rewritable region and means
for reproducing items from said record carrier, said items being identified
and located using said information read from said rewritable table of
contents. The invention also relates to an apparatus for recording items of
information on a record carrier comprising 10  premastered region and a
rewritable region, the apparatus comprises means for recording the items in
the re- writable region and control means for causing a rewritable Table of
Contents to be recorded in a lead-in area of the rewritable region, which
user Table of Contents identifies the recorded Items and defines the
locations of the Items in the rewritable region. Further the invention
relates to a record carrier comprising a premastered region and rewritable
region. 15     In known Compact-Digital Audio (CD-DA) players the audio
information is stored In a continuous time se- quence along a single spiral
track, but parts of the recording can be identified conveniently by means
of a subcode stored on the disc in parallel with the audio data. The
subcode Indicates during playback a current track number (for example to
identify a single piece of music), an index (identifying a smaller section
within a track) and values giving elapsed time from the start of the disc
(absolute time) and from the start of the track 20  (relative time). Codes
capable of Identifying the items referred to in the opening paragraph can
be entered by a user via a key pad to select individual Items to be played.
The codes may Identify the items either by track number, by track number
plus index or by specifying elapsed time coordinates. These three options
offer successively increasing freedom in choosing the items to be played,
but at the cost of increased complexity of operation for 25  the user and a
more expensive player. There Is a continuing demand forfeatures In such
equipmentwhich allows the user more freedom to control the operation of the
player Consequently, some players incorporate features such as a program
memory so that the user can select a number of items in advance. Such
features are provided in recognition of the fact that users will often not
wish to hearall of the items recorded on the record carrierand/or may wish
to reproduce 30  them In a different orderto that in which theyare
recorded. Ata further level of sophisticated N.V. Philips' Gloei-
lampenfabrieken have produced CD-DA players incorporating features which
are designated "Favourite Track Selection" or FTS. One example is available
under type number CD-650 and allows a user's preferred list of track
numbers to be stored for each of a number of different records. The FTS
feature is described in detail in EP-A-0169597, but in summary, the known
player with FTS has a non-volatile memory in which it stores 35  the user's
preferred lists of track numbers fora numberof record carries (Compact
Discs). Each list hasa head- er containing a code made by selecting
arbitrary bytes from the data stored on the disc. For all practical pur-
poses, the code Is unique to each recording and is used to identify whether
a disc loaded into the player is one for which a preferred sequence has
been stored. Thus the user, whose favourite tracks on a particular
pre-recorded disc will generally not change from day to day can hear the
preferred sequence of tracks every 40  time he/she plays the disc without
having to re-program the sequence every time. While the programming
facilities have been described above in the context of Compact-Disc Digital
Audio, it will be appreciated that such facilities can be provided for
users of any recording medium where the player can access items from
different parts of the record at random, including audio and video
recording media. This is particularly the case with digital recording
systems where time codes or other address information are re- 45  corded
automatically with the signal data. Whereas the present Compact Disc
digital audio (CD-DA) system does not provide for users to record their own
program material onto an optical disc, there are other systems where the
apparatus comprises recording and reproducing means. The best-known
examples are magnetic tape cassette recorders for analogue audio andvideo
recording, butthere is also newly-avallable Digital Audio Tape (DAT),
digital videorecording and eras- 50  able Compact Disc. EP-A-281 915, which
Is a prior art document pursuant to Art. 54(3) EPC discloses an apparatus
for reproducing information which is recorded in a program area of a
recordable disc. The information in the program area com- prises a
plurality of 'tunes' which are disposed on the record carrier at
predetermined locations. The record carrier comprises a premastered region
and a writable region in which a rewritable Table of Contents is record- 55
ed. The apparatus can read the information from the rewritable Table of
Content (TOC). The tunes recorder In the program area can be reproduced,
said tunes being identified and located using said information read 



from said rewritable Table of Contents (TOC). Further apparatus and a
record carrier of the types defined in the opening paragraphs are known
from 2    EP 0 346 979 B1 EP-A-0 164 131. This document discloses an
apparatus for reading/recording from/on an optical disc having a so-called
ROM-track with preformatted information and a so-called rewritable
RAM-track The RAM-trackcomprises an area in which userdata files are
recorded and a lead-In area in which a Table of Contents indicating the
addresses of the user data files are recorded. It is an aim of the
invention to provide 5   means which makes it possible that the Table of
Contents in the rewritable region can be found on the basis of information
In the preformatted region. The invention is specified in claims 1, 10, 18.
These claims are delimited against EP-A-0164131. With regard to the
reproduction apparatus this aim is achieved by an apparatus which is
characterized in that the apparatus comprises control means for causing
pointer information to be read from the premastered 10  region, said
pointer information defining the location of the rewritable Table of
Contents, said control means further comprising means for causing a search
of the rewritable Table of Contents on the basis of the pointer
Information. With regard to the recording apparatus this aim is achieved by
an apparatus characterized in that the con- trol means comprises means for
causing the rewritable Table of Contents to be recorded on a location
defined 15  by pointer information located in the premastered region. With
regard to the record carrier this aim is achieved by a record carrier
characterized in that that said premastered region comprising pointer
information referring to a location of a lead-in area of the rewritable re-
gion. In a particular embodimentof the reproduction apparatus the control
means comprises means for causing 20  information defining a user's
preferred reproduction time sequence to be read from said rewritable Table
of Contents, and said control meansfurthercomprises means forrecorded items
to be reproduced in accordance with said sequence. The user of such
apparatus is able to reproduce the items of information stored on the
record carrier au- tomatically In accordance with his/her preferred
sequence. 25     This is particularly advantageous when used with home-made
recordings, because in that case the items may have been recorded
individually over a period of time from different sources, and some Items
may have been erased and new ones recorded at a late date. Thus the items
on a home-recorded carrier may end up disposed substantially at random
within the first time sequence, and perhaps with large gaps in between
them. The apparatus enables the order of reproduction to be chosen with
complete freedom so as to enable a logical 30  and pleasing sequence to the
obtained, even though the order in which items are recorded may be dictated
by the availability of the source of the recording, or may be chosen in
order to make efficient use of the space on the carrier. In commercially
produced, pre-recorded carriers, the record producers will generally have
taken some care in selecting the sequence of items recorded. However users
still have a desire to program their own sequences. 35  Provided that
prerecorded material is provided on record carriers that are writable at
least in part, the invention provides a facility having the same effectas
FTS in the known apparatus butwhich has substantial advantages over the
known system. Any reproducing apparatus in accordance with the invention
can read the information defining the preferred sequence from a record
carrier even though that Information was written by a different (but
compatible) apparatus, situated perhaps In a different part of the house,
or in a friend's house. This forms 40  a substantial Improvement over the
known FTS system, where the user's preferred selection is stored only
within the player on which It was programmed. It is noted that it has
previously been proposed In GB 1 337 163 to provide a dictating machine in
which information recorded on a record carrierdefines a preferred
reproduction time sequenceforitems such as stan- dard sentences recorded on
the same carrier. However, In that proposed machine each Item is recorded
on a 45  separate fixed-length track on the carrier, rather than at
scattered locations within a single continuous time sequence. In a
reproducing apparatus in accordance with the invention, the reading means
may be arranged to read the Information defining the preferred sequence
from a lead-In part of the record carrier corresponding to lo- cations
within the said continuous time sequence distinct from the locations at
which the items of information 



50  are recorded. The reproducing apparatus can be constructed to read the
lead-In part of the record carrier au- tomatically when a carder is loaded,
and can thus always find the Information defining the preferred sequence
without having to search among the recorded items themselves. Also, the
preferred sequence can then be changed without disturbing the recorded
items. In such a reproducing apparatus the reading means may be arranged to
read the Information defining the 55  preferred sequence as part of a table
of contents Identifying and locating the items recorded on the record
carrier. Thus the position (if any) of each Item in the preferred sequence
can be read along with information enabling the apparatus to locate the
item on the carrier. Alternatively, the reading means may be arranged to
read the information defining the preferred sequence 3    EP 0 348 979 B1
from locations within the lead-in part of the distinct from locations
containing a table of contents identifying and locating the items recorded
on the record carrier. Such an arrangement has the advantage that the pre-
ferred sequence can be changed without having to re-write the table of
contents on the record carrier. Rewriting the table of contents may take a
relatively long time If there are a large number of items listed, for
example, 5   and may cause the Introduction of errors. In such a
reproducing apparatus, the reading means may be arranged to read the
Information defining the preferred sequence from locations defined by a
predetermined offset relative to a starting location of the table of
contents. In embodiments where the location of the lead-in part has to be
determined for each given record carrier, this enables the table of
contents and preferred sequence information both to be located from a
single 10  base location. The apparatus may further comprise means for
displaying character infomiation read from lo- cations within the lead-in
part of the record carrier defined by a different predetermined offset
relative to the starting location of the table of contents. The information
defining the preferred sequence may comprise a list of track numbers, the
means for re- producing the stored items being arranged to use the list In
conjunction with the table of contents in order to 16  determine the
locations within the continuous time sequence of the items in the preferred
sequence. This en- sures that the preferred sequence Is compactly
represented, so that it may be entered, written or erased rel- atively
quickly. In a reproducing apparatus In accordance with the invention, the
means forreproducing the recorded items may comprise means for reading
information recorded In a main date channel of an audio and/or video
record- 20  Ing on the record carrier, and the means for reading the
information defining the preferred sequence may com- prise means for
reading Information recorded in a subcode channel recorded in parallel with
the data channel. For example in the Compact Disc and Digital Audio Tape
systems digital "subcode" Information is recorded in parallel with the
audio data for control functions, and Is also used In a lead-in portion of
the Compact Disc to store the table of contents of conventional
pre-recorded pre-mastered recordings. In video recordings, too, dig- 25
ital control information can be carried in parallel with the main
information channel. A well known example of a subcode in a video channel
Is Teletext. The apparatus may be suitable for reproducing Items of
information from an erasable digital optical disc. Such discs may offer
CD-DA compatible recording and reproduction, with very fast access times
compared with DAT. 30     In a CD-DA-compatible embodiment, the information
defining the preferred sequence may be read from the Q-channel of the
subcode. This has the advantage that existing apparatus has provision for
extracting the Q-channel data and can therefore form part of an apparatus
in accordance with the Invention with minimal adaptation. A recording
apparatus in accordance with the invention may comprise means for recording
items of Infor- 35  mation on a record carrier and means for writing In a
lead-in part of the record carrier a table of contents iden- tifying the
recorded Items and defining their locations within the said continuous time
sequence. The table of contents so written can be read and used by
reproducing apparatus as set forth hereinbefore. In such a re- cording
apparatus, thewriting means may be arranged to include in the table of
contents containing information to enable the protection of recorded items
against accidental erasure. Valued recordings can thus be identified 40  as
such and protected. The writing means may be arranged to Include in the
table of contents Information de- fining a most recently recorded location
on the record carrier and also defining the last location within the con-
tinuous time sequence at which an item is recorded. 



The recording apparatus may comprise means for using the table of contents
to identify and locate areas of the record carrier that are free to receive
new items to be recorded. Such a feature may allow quick access 46 to a
free area, and may provide information on its length. This enables
efficient use and re-use of the area of the record carrier. Afurther
particular embodiment of the invention still further provides a combined
recording and reproduc- ing apparatus comprising a recording apparatus as
set forth hereinbefore and a reproducing apparatus capable of reproducing
items of information from a record carrier in accordance with a preferred
reproduction time se- 50  quence defined by information recorded on the
record carrier by the recording apparatus. Embodiments of the invention
will now be described, by way of example, with reference to the accompa-
nying drawings, in which:- Figure 1 Is a schematic block diagram of a
combined recording and reproducing apparatus in accordance with the present
invention; 55      Figure 2 shows the organisation of data on a record
carrier in a first embodiment of the invention; Figure 3 shows in more
detail of part of the data stored in the embodiment of Figure 2; Figure 4
shows the organisation of data on a record carrier In a second embodiment
of the invention; Figure 5 shows in more detail part of the data stored In
the embodiment of Figure 4; 4    EP 0 346 979 B1 Figure 6 shows the
organisation of data on a record carrier in a third embodiment of the
Invention; and Figure 7 shows in more detail part of the data stored In the
embodiment of Figure 6. Figure 1 is a schematic block diagram of a
recording and reproducing apparatus in accordance with the present
invention. The invention will be described in the context of digital audio
recording, by way of example 5   only, and in particular In the context of
recording on erasable optical disc, again by way of example only. Optical
disc recording has advantages over tape recording in that random access to
different parts of the recording is quicker. Also, erasable optical discs
can use the same format and encoding techniques as the well-known Compact
Disc system, ensuring compatability with available pre-recorded discs. The
format of data on Digital Audio Tape Is very similar, however, so far as
the information content is concerned. 10     The apparatus shown in Figure
1 can operate, underthe control of a microcomputer 14, in eithera recording
(writing) mode or a reproducing (reading) mode. In the recording mode, an
input 15 receives analogue audio signals (normally stereophonic) from an
external source and feeds them to an analogue to digital converter (ADC)
16. The digital output of the ADC 16 is fed to an encoder 18. The
microcomputer 14 supplies the encoder 18 with additional 'subcode'
information, which is to be stored along with the audio data on the carrier
22. 15     The encoder 18 expands, interleaves and scrambles the audio data
to provide error detection and correc- tion capability. The outputof the
encoder 18 isfed to a modulator20 which performs the eight-to-fourteen mod-
ulation (EFM) required to generate the pattern of marks In the spiral track
of the disc. The operation of the encoder 18 and modulator 20 in the
Compact Disc Digital Audio (CD-DA) System Is well known and a descrip- tion
can be found for example in "Principles of Optical Disc Systemsw by G.
Bouwhuis eta, published by Adam 20  Hilger, Bristol, UK at pages 237 et seq
(ISBN 0-85274-785-3). The stream of information generated by the modulator
20 is fed to a read/write device 21 which modifies a part of a record
carrier 22 In order to store the audio and subcode data. The read/write
device 21 could in fact comprise two separate devices, one for reading and
one for writing, but in practice both functions can be implemented with
substantially the same device, in both magnetic and optical recording. 25
In the case where the carrier 22 is an erasable optical disc, recording may
be for example by means of the magneto-optical recording technique or by
means of the phase-change technique. Magneto-optical record- ing is
described In an article entitled Erasable magneto-optical recording" by M.
Hartmann, B. A. J. Jacobs and J. J. M. Braat in Philips Technical Review,
Volume 42, No. 2 (August 1985) at pages 37 to 47. In magneto- optical
recording, the read/write device 21 may be a pulsed laser and an
electromagnet combined with a track- 30  Ing and focussing system. The
microcomputer 14 controls the relative positions of the read/write device
21 and the carrier 22 by means of a group of actuators 24. In the case of
optical disc recording, this is implemented as a number of servo
mechanisms, forexampleforcontrolling the speed of rotation ofthediscand the
radial position (tracking) and focussing of the read/write device 21. Such
systems are well known and are described fully in the reference 35
"Principles of Optical Systems at pages 125 et seg. If, alternatively, the
carrier 22 were in the form of a tape, 



then the position control would be implemented primarily by means of the
tape transport mechanism, together in some embodiments with a rotating head
assembly. In the reproducing (reading) mode, the readwrite device 21 acts
as a reading head to retrieve the data from the carier 22. The data is
passed to a demodulator 26, then to a decoder 28 and digital to analogue
con- 40  verter (DAC) 30 before emerging at an output 32 as an analogue
audio signal. The blocks 26 to 30 thus perform the inverse of the function
of the blocks 16 to 20. The decoder 28 performs error correction and
concealment functions, so that 'dropouts' caused by dust, scratches or
manufacturing flaws in the disc will not be audible in the output signal.
The decoder 28 also separates the subcode information from the audio data
and passes the subcodes to 45  the microcomputer 14. The microcomputer 14
is thus able to detect the position of the read/write device 21 along the
recorded track. The subcode in the Compact Disc Digital Audio system
conveys the time elapsed from the beginning of the spiral track in minutes,
seconds and frames (75 frames per second). The subcode also conveys the
current track number and index, and other Information about the recording.
In order to enable the apparatus to determine In advance where on the disc
to look for a given item, the 50  subcodes are also used, during a lead-in
portion of the recording, to store a table of contents (TOC) listing all
the tracks recorded and their location (minutes, seconds, frames) along the
spiral track. When a disc is inserted into the apparatus, the TOC is read
and stored in a random access memory (RAM) 33. The subcode format and the
table of contents in the CD-DA system are described fully in an article
"Subcodes Explained" by J. R. Watkinson in Electronics and Wireless World
magazine, September 1986 at pages 26 to 30. The embodiments 55  of the
present invention described hereinafter will comprise modifications of the
CD-DA subcode format as described therein. Information about the track
being played and elapsed time, etc. is displayed for the user on a display
34 under control of the microcomputer 14. Information can be entered by the
user via an input device 36 such as    EP 0 346 979 B1 a keyboard. The
information entered may Include the track number, of a piece of music the
user wants to hear, and the microcomputer 14 can use this information and
the table of contents (TOC) stored in the RAM 33 to locate the time
coordinate of the track on the record carrier and produce the desired
output. Alternatively the user may enter a time coordinate directly. 5
Sequences of track numbers (or time coordinates) can be entered and stored
in the RAM so that the user can program a whole sequence of tracks to be
played in turn. The apparatus is provided with the Favourite Track
Selection (FTS) feature so that the user may, upon entering such a
sequence, Indicate that the sequence is to be stored as an FTS sequence for
that record carrier. The microcomputer 14 is connected to a non-volatile
memory (NVRAM) 38, for storing the identification codes and FTS sequences
for non-writable record carriers 10  (such as conventional Compact Discs)
which may be In the user's collection along with writable ones. The op-
eration of the FTS feature by the user in so far as it relates to such
non-writable record carriers may be exactly as described In the
first-mentioned reference, EP-A-01 69597. The operation of the FTS feature
with writable discs, in accordance with the present invention can also be
identical from the point of view of the user, but with the advantages of
the present invention In addition. 15  Within the apparatus, however, there
are two major differences between the operation of FTS for non-writable
record carriers and writable record carriers. Firstly, there is no need to
generate the 'fingerprint' or ID-code in order to identify which FTS
sequence belongs to which record carrier: the sequence will be recorded on
the carrier itself. The second difference is simply that the operations
performed in the known FTS player in order to store the FTS sequences in
the NVRAM are replaced by a sequence of operations to write the FTS 20
sequence on the record carrier itself. Embodiments enabling these
operations to be performed will be descri- bed hereinafter with the aid of
numerical examples, with reference to Figures 2 to 5. Figure 2 shows the
organisation of data on a record carrier In a first embodiment of the
invention. The record carrier In this particular embodiment is an erasable
optical disc. The information Is recorded along a track 50 which In the
case of an optical disc comprises a continuous 25  spiral of marks in a
recording layerof the disc. The total length of the track corresponds to a
firsttime sequence, running from left to right as shown. In the
CD-DAsystem, upon which this embodiment is based, the beginning of the
track is at the centre of the spiral and the end of the track is at the
outer edge. If the record carrier were to be a tape, then the length of the
track 50 might correspond directly to the length of the tape. In a version
of the Compact Disc which is both writable and erasable, it is proposed
that a certain amount 



30  of information should be fixed In a spiral groove structure during
manufacture of the blank discs. This infor- mation may Include a time-code
signal, running the entire length of the track, so that information
recorded by the user can be properly located and synchronised. One method
of providing a time code signal without dis- turbing the data channel
format Is to provide a pre-groove structure with a "wobble" on it, the
wobble being frequency-modulated with the time code information. Such a
technique is described In European Patent Ap- 35  plication EP-A-O 285 984
(PHN 12083). For the purpose of describing the present embodiments of the
inven- tion, it is sufficient to appreciate that the absolute time
coordinate is available at all points on the track, even In unrecorded
portions. In accordance with the CD-DAstandard, times on the disc are
expressed In minutes, seconds and frames, where each second is divided Into
75 frames. In addition to the pre-groove, the spiral track 50 is provided
with a pre-mastered lead-in area 52 and a 40  pre-mastered lead-out area
54. These areas are formed at manufacture by the same technique as
conventional CD manufacture, and can be read by a conventional CD player.
The pre-mastered lead-in section 52 contains information for example on the
type of disc, but also Includes a pre-mastered table of contents TOC.
Itwill be seen hereinafterwith regard to Figures 4 and 5 that the
premastered area can Include pre-recorded items in conventional CD-DA
format, but in this example, TOC simply contains a pointer to the location
of a 45  non-premastered lead-in area 56 containing a usertable of contents
UTOC which Is both writable and erasable. Following the lead-in area 58 is
the main data area 58 containing the items of information (for example,
pieces of music) which are to be reproduced. On the carrier shown, eight
items or "tracks", numbered 01 to 08, are recorded along the spiral track
50. Each track 01 to 08 has a starting time and a stopping time, in
minutes, seconds and frames as shown in Table 50  1. Thus track 01 starts
at 2 minutes, 2 seconds and 0 frames and ends at 8 minutes, 1 second and 47
frames from the start of the spiral track 50, and so on. It should be
appreciated that the areas shown in Figure 2 are not to scale, and that the
figures used in this embodiment are by way of example only. 55    EP 0 346
979 B1 TABLE I 5                 TRACK      START            STOP
[err]    SEQ 01         02'02"00         06'01"47        RO      - 02
06'05"07         12'58"25        RO      5 10                03
13'04"65         17'02"64        RO      6 04         18'23"43
22'12"65        RW      - 05         24'11"20         31'04"17        RW
1 15                06         31'10"64         35'42"28         RW     2
07         43'51"37         49'20"12        RO      3 08         49'25'18
54'09"65        RO      4 20     Table I shows other information which it
is desired to store within UTOC in accordance with the first em- bodiment
of the present Invention. The fourth column WP indicates whether or not
each track has been write- protected. In the example, tracks 01,02,03,07
and 08 are read-only (RO), or In other words are protected against
accidental erasure. Tracks 04,05 and 06 are readwrite (RW), and can be
erased and overwritten at will. 25     The fifth column, headed SEQ,
defines an example of a user's preferred sequence for the tracks 01 to 08.
Column SEQ for track 05 has the value I and so track 05 is first in the
sequence, track 06 is second and so on. Thus the preferred sequence is
05-08-07-08-02-03, the tracks 01 and 04 being skipped alltogether. The
information contained in Table 1 can be stored on the disc in the
non-premastered lead-in area 56, within UTOC. UTOC is a modified form of
the table of contents TOC defined in the CD-DA standard, as de- 30  scribed
by Wilkinson In the reference "Subcodes Explained". In the CD-DA format,
the subcode signal conveys eight 98-bit words (P-W) every frame (1175
second). In the present case, we are concerned only with the Q-word, and
further are concerned only that the Q-word can convey nine bytes of useful
information In every frame. Figure 3 shows the use of the nine bytes Q1 to
Q9 of the Q-word of the subcode in the TOC and UTOC 35  areas of the spiral
track 50 described with reference to Figure 2 and Table 1. Each row In
Figure 3 represents the nine bytes Q1 to Q9 of one Q-word. On the disc each
word is repeated a number of times in succession, in order to ensure
reliable information, because the subcode is not provided with error
correction capability. 



This repetition occurs three times in the conventional CD-DA standard, but
may be done ten times or more in an erasable system, where errors are more
likely to occur. 40     Throughout the premastered lead-in area 52 and the
non-premastered lead-in area 56 the first byte Q1 has the value 00 (hex),
as described by Wilkinson. In the main data area 58, byte Q1 carries the
current track number In binary-coded decimal (BCD) format. Thus there can
be up to 99 tracks on a given disc. The second byte 02 defines the meaning
of the bytes which follow. The first word shown in Figure 3, in the
pre-mastered TOC area, has 02 = A3. This defines that the bytes Q7, Q8 and
Q9 of that word contain the 45  time coordinate, in minutes, seconds and
frames respectively of the start of UTOC, again in BCD format. Thus in the
example, UTOC begins at a time one minute, no seconds and thirty-five
frames (1'00"35) after the start of the end of the premastered lead-in area
52, which is referred to as an absolute time coordinate. Upon reading the
Q-word shown in TOC, which is always at the start of the spiral track 50, a
reproducing apparatus In accordance with the invention can locate the area
UTOC on the disc and read the contents of 50  UTOC, which identifies and
locates the Items recorded by the user. The first three words shown in UTOC
in Figure 3 are analogous to the last three words of the TOC in the CD-DA
standard. When Q2 = BO hex, then Q7 defines the first track on the disc (01
in the example). When 02 = B1 hex, Q7 defines the last track (08). When 02
= B2 hex, the bytes Q7, Q8 and Q9 give the absolute time coordinate of the
start of the lead-out area 54. 55     In the next eight words of UTOC
shown, 02 takes the value of each track number 01 to 08 recorded on the
disc in turn. The bytes Q7, Q8 and Q9 of each such row define the start
time of the s corresponding track, as can be seen by comparison with Table
1. In the CD-DA system, the bytes Q3 to Q5 of each such entry are used to
carry a running time coordinate throughout the lead-in area. Because there
is a time code encoded 7    EP 0 346 979 B1 in the pro-groove as described
hereinbefore, It is possible to use bytes 03, Q4 and Q5 to define the stop
time of each track entered In the UTOC. This enables the microcomputer
software within the apparatus to calculate the location of blank areas of
the disc so that new data can be recorded wherever there Is space. The same
function could be provided by storing the duration of each track instead of
its stop time. Adifferent technique 5   would be to define a new track at
the start of the blank area and identify it in some way as a free area.
Again, software within the apparatus can identify the blank tracks as free
areas for future recordings. The byte Q6 has sofar not been described and
in the CD-DAstandard it is defined as 00 hex and not used for any purpose.
In this embodiment of the present invention, the byte Q6 is used within
UTOC to convey in- formation for the write protection and preferred
sequence features. Following the example of Table 1, the most 10
significant bit of byte Q6 in each entry In UTOC is used to define whether
the corresponding track (defined in byte Q2) is read-only (Q6 = 0) or
read/write (Q6 = 1). The choice of Q6 = O to representa read-only track
affords compatibility with conventional CD-DA discs in which Q6 = 0, as
defined by the standard. This leaves 7 bits for encoding the user's
preferred sequence. It will be remembered that up to 99 tracks can be
entered in the UTOC, and so up to 99 positions must be allowed in the
preferred sequence. This is possible in 7-bits using 15  natural binary
Instead of BCD. Tracks which are to be skipped completely are marked by
having a '1' in every one of the seven least significant bits. The values
of byte Q6 for each entry in UTOC, as shown In Figure 3 can be compared
with the columns WP and SEQ in Table I for further clarification. Itwill be
seen for example that the value of byte Q6 when byte Q2 = 03 hex is
00000110 binary (08 hex), which is interpreted by the ap- paratus reading
the disc as meaning that track 03 is read-only and Is sixth in the
preferred sequence. Similarly, 20  track 04 (Q6 = 11111111 binary = FF hex)
Is read/write and Is not in the preferred sequence at all. To define a
preferred sequence and write it on part of a disc, the user enters a
preferred list of track numbers via the input device 36 of an apparatus
such as that shown In Figure 1. A replica of the area UTOC is stored in the
RAM 33 at all times and is modified by the microcomputer 14 to define the
preferred sequence. To write the information defining the preferred
sequence, the apparatus simply re-writes the area UTOC, including the 25
special byte Q6, onto the disc, overwriting the existing area UTOC. It is a
feature of this firstembodimentthatchanging the preferred sequence requires
re-writing ofthe entire UTOC area, even If It is only the users preferred
sequence that has been changed. Given that there may be 99 entries in UTOC,
and given that each entry is repeated perhaps ten times to ensure reliable
retrieval, re- writing the UTOC may take up to fifteen seconds in the worst
case, even though 75 Q-words can be written 30  every second. 



To reproduce the recorded items in accordance with the preferred sequence,
rather than the sequence in which they are recorded along the spiral track
50, the apparatus mustfirst read the area UTOC from the record carrier.
This is normally done Immediately after the carrier Is loaded, and the
contents of the area UTOC are stored in the RAM so that the reading head
can be directed to the parts of the disc required without further 35
reference to the lead-in area of the disc. In order to reproduce the
recorded items in accordance with the pre- ferred sequence read from the
disc from whin the area UTOC, the entries In the area UTOC are searched,
examining the byte Q6 each time until the entry identifying the first Item
In the preferred sequence is found. The stored time coordinates In bytes
Q7, Q8 and Q9 can then be used to locate and reproduce the item, and then
the area UTOC can be searched for the second, third, fourth, etc. Items in
turn. 40      Figure 4 shows the organisation of data on a record carrier
in accordance with a second embodiment of the invention. The spiral track
60 shown Is physically similar to spiral track 50 In the first embodiment,
but with two differences in the organisation of the information content.
This second embodiment illustrates the provision of both pre-mastered and
writable/erasable recordings on the same disc. The pre-mastered area in the
spiral track 60 includes a lead-in area 62 including a pre-mastered table
of contents TOC and a pre-mastered main 45  data area 64 including three
tracks of programme material, namely tracks 01, 02 and 03. The
writable/erasable portion of the spiral track 60 comprises a lead-in area
66 and a main data area 68, similar to those of the spiral track 50 In the
first embodiment, except that the lead-in area includes an area DPFTS (disc
programmable favourlte track selection) in addition to a user table of
contents UTOC, as will be described in more detail with reference to Figure
. The main data area 68 of the writable/erasable portion con- 50  tains
five recorded tracks, numbered 04 to 08 to follow on from the numbering of
the pre-mastered tracks 01 to 03. The two pre-mastered and writable
portions may be separated by a small "no-go" area 70, to avoid dis-
orientation of the mechanism of a reproducing apparatus which might occur
at an unexpected transition from one type of track (stamped, for example)
to another (magneto-optical or phase-change, for example). Time coordinates
of the tracks 01 to 08 and their other attributes In the second embodiment
are shown, 55   byway of example only, in Table 2. The columns have the
same meaning as in Table 1, and the time coordinates differ from those of
the first embodiment in two cases only. The preferred sequence, defined by
a user, Is shown In column SEQ and is the same as thatin thefirst example
exceptthatatthe end of the sequence tracks 07 and 08 are repeated to
illustrate howthe second embodimentof the present invention allows thesame
item 8    EP 0 346 979 B1 to feature In the preferred sequence more than
once. The full preferred sequence for the tracks 01 to 08 on the spiral
track 60 is thus 05-08-07-08-02-03-07-08. Write protection (column WP) is
the same for the tracks 01 to 08 as in the first embodiment, although It
should be appreciated that tracks 01 to 03 are inevitably read- only (RO)
because they are recorded in the pre-mastered portion of the spiral track
60. 5 TABLE 2 TRACK    START            STOP            WP      SEQ 10 01
03'02"00        0601"47        RO      - 02        06 05"07        12'58'25
RO      5 15                03         13'04"65        16'02'64        RO
6 04        18'23"43        22'12"65        RW      - 05        24'11"20
31 04"17        RW      I 20                06         3110"64
35'42"28        RW      2 07        43'51"37        49'20"12        RO
3,7 08        49'25"18       54 09"65        RO      4,8 25 Figure 5 shows
the format of the areas TOC, DPFTS and UTOC in the spiral track 60, using
the figures of Table 2 as an example. The Q-word of the Compact Disc
subcode is used, as In the first embodiment and the references Q1 to Q9
will again be used for the bytes of that word. The area TOC defines the
start and stop times of the pre-mastered tracks 01, 02 and 03 when byte Q2
takes the values 01, 02 and 03 respectively. In 30  the embodiment of
Figures 4 and 5, the byte Q6 does not convey preferred sequence
information, but still con- veys the write-protection information. Byte Q6
takes the value 00 hex a read-only (RO) track and 80 hex for 



a read/write (RW) track. The Q-words shown where the byte 02 takes the
values AO hex and Al hex in the area TOC, define the first and last tracks
as 01 and 03 respectively; that where Q2 = A2 hex points to the lead-out
area; and the Q- 35  word having Q2 = A3 hex points to the start of the
area UTOC, which Is at 17'20"35 In the present example. The area UTOC
Identifies and locates the remaining, non-premastered tracks 04 to 08, and
defines tracks 04 and 08 as the first and last tracks in the
writable/erasable portion of the spiral track 60. In this respect, the
pre-mastered and writable portions of an erasable Compact Disc are
organised analogously to the organisation of recordings which occupy a
series of two or more separate CD-DA discs. 40     The area UTOC also
contains the time coordinate of the area DPFTS. In the example shown, this
coor- dinate is 16'30"05 and Is written in the bytes Q7, Q8, Q9 of a Q-word
marked by the value B3 in the byte 02. The value B3 has been chosen
arbitrarily from those hexadecimal values not already assigned to
anotherfunc- tion and any distinctive value or group of values could be
used. The area DPFTS is placed on the spiral track 60 before the area UTOC
because the latter area will normally vary in length far more than the
former area, 45  but DPFTS and UTOC could equally be stored anywhere on the
disc, since the entries In TOC marked by Q2 = A3 and Q2 = B3 can point to
any part of the recording. In the area DPFTS, two 0-words (each repeated
ten times for reliable reproduction) are required to define the eight
tracks of the preferred sequence. The first word of DPFTS is marked by the
value DO in the byte Q2. This again is an arbitrary choice from the
hexadecimal codes available. The codes Dl, D2, D3 and so on can so  be used
to Identify continuations of the DPFTS area as may be required to store
longer sequences. In the byte 03 of the first word In the area DPFTS there
is space for a user number, 01 in the example shown, to be described
hereinafter. The bytes which follow list the track numbers of the items in
the preferred sequence, in order. The list is marked at its start by a byte
having the value AA hex and marked at its end by a byte having the value FF
hex. The preferred sequence Is defined in exact correspondence with the
sequence 55  defined in Table 2, namely 05-08-07-08-02-03-07-08. Using all
the codes DO to DF for continuations of the list defining the preferred
sequence, the preferred sequence could include more than a hundred tracks,
and can Include a given track more than once. The user number,01 in the
example, can be used to identify the userwhose preferred sequence is
defined 9    EP 0 346 979 B1 by the list which follows, and a preferred
sequence can be defined for each of a number of users. This is In
recognition of the fact that the preferred sequence is something personal
to each user and different users may prefer a different sequence of tracks.
In Figure 5, only one preferred sequence is defined, butfurthersequenc- es
could be written in the area DPFTS, with user numbers 02, 03 etc.. The same
facility could also be achieved 5   by providing a separate area DPFTS for
each user. Each area DPFTS could then be identified and located by a
different entry in the area UTOC, for example using the values B4, B5, B6,
etc. for the byte Q2 to identify the area DPFTS for each user in turn. To
write the area DPFTS on the spiral track 60, the user operates the controls
of the recording apparatus (such as that shown in Figure 1) to define the
preferred sequence. This definition can be stored In RAM as a 10  list of
track numbers. When complete, the user can specify his or her user number,
and instruct the apparatus to write the area DPFTS on the spiral track 60
as described. To reproduce the recorded Information, the apparatus will
read the areas TOC and UTOC and store the contents in RAM, as in a normal
CD player. The area DPFTS can also be read and stored in RAM or can be read
only when required. To reproduce the tracks in accordance with a preferred
sequence stored on the disc, 15  the user must specify his or her user
number (if more than one user has programmed a preferred sequence on the
disc) and the microcomputer within the apparatus can search the area DPFTS
for that user number and retrieve the list of track numbers defining that
user's preferred sequence. By using the area UTOC (normally duplicated
within the RAM), the time coordinates of each track in the sequence can be
found and the reading device directed to the appropriate part of the disc
to reproduce each track in turn. 20     The second embodiment just
described has advantages over the first embodiment for various reasons.
Firstly, there is no need to rewrite the entire area UTOC each time the
prefered sequence is changed. Second, a different preferred sequence can be
defined by each of a plurality of users and written on the disc indepen-
dently of those of other users. A further advantage Is that a given
recorded item can appear more than once in the preferred sequence. 



25     The second embodiment Is also advantageous where some Items are
provided on a pre-mastered, non- writable part of the disc. The preferred
sequence written In accordance with the second embodiment can In- clude or
exclude the pr-mastered Items as desired, whereas in the first embodiment
it could not, unless the pre-mastered tracks were identif led in the area
UTOC as well as in the area TOC. This also makes possible the provision of
disc-programmable FTS on a completely pre-mastered disc, so long as there
Is provided a writ- 30 able/erasable portion large enough to store an area
DPFTS. On such a disc, the pre-mastered table of contents TOC may contain a
pointer to the area DPFTS, or there may be provided a minimal user table of
contents area UTOC to maintain compatibility with the embodiment described.
Figures 6 and 7 illustrate a third embodiment of the invention, In the same
manner that Figures 4 and 5 illustrate the second embodiment, and some of
the same reference signs as are used above will be used below 35  to
describe the third embodiment The third embodiment has the advantages
mentioned in the two preceding paragraphs and includes other advantageous
features In addition. Figure 6 shows thata non-premastered lead-in area 76
now includes, in orderof increasing timecode value t, a user table of
contents UTOC, a label area LAB, a favourite trackselection area DPFTS, a
power calibration area PCAand a reserved area RSV. The areas LAB and DPFTS
are only used optionally, but permanent spaces 40  are provided for them at
timecode locations (A3') and (A3") which are fixed relative to the first
location (A3) of the UTOC, defined by the bytes Q7, Q8 and Q9 of the Q-word
having Q2=A3 in the premastered table of contents TOC. This avoids the need
to store a separate pointer to each such area, and to dynamically allocate
space for them when the area is required. Figure 7 shows the format of the
Q-words In the areas TOC, UTOC, LAB and DPFTS in the third embodi- 45
ment. Throughout the non-premastered lead-in area 76 the byte Q1 has a
value OA (hex) to distinguish it from the premastered lead-in area 62, as
well as from the programme data areas. The area UTOC begins, at the
location (A3) (equal to 17'20"35 In the example), with four "B-pointers,
these being Q-words identified by 02 taking the values BO, B1, B2 and B3 In
turn. As in the second embodiment, the bytes Q7 of the BO and B1 pointers
give, respectively, the lowestand highesttrack numbers (04 and 08) recorded
in the non-premastered 55  programme area 78. However, the bytes 08 and Q9
of the BO pointer are now also used, in a manner to be described below with
reference to the areas LAB and DPFTS respectively. The bytes Q7, Q8 and Q9
of the B2 pointer contain the stop location of the outermost (highest t)
recorded track (track 07 in the example), rather than the final lead-out
area. The bytes Q7, Q8 and Q9 of the B3 pointer contain the stop location
of the most recently recorded track (08 in the example). This information
can be used 55  by the microprocessor 14 to identify blank spaces suitable
for recording new tracks. The area UTOC includes enough space for the four
B-pointers and 99 track pointers (Q2=01,02,...99). Since each is recorded
10 times for security, the area UTOC thus occupies 10x(4+99)=1030 frames
(13"55) of the Q-subcode in the lead-in area 76. The area LAB follows
Immediately, at the time code location (A3') = 10    EP 0 346 979 B1 Des
space for two "C-pointers", defined by Q2=CO and Q2=Cl, requiring 20
subcode of the BO pointer (Q2=BO) contains the numberof C-pointers used,
and can take the value s example, the byte Q8 has the value 02 and the
Q-words with Q2 = CO and Q2 = C1 are abel comprising up to 14 ASCII
character codes (bytes Q3 to Q9 of these two Q-words). When usercan specify
the label to be recorded using the keyboard 36. When playing back the
recorded Label can be presented to the user via the display 34 to help
identify the disc. location (A3") = (A3 + 13"55 + O"20) immediately
following the C-pointers (LAB), space is provided 15 D-pointers
(Q2=DO,D1,...DE) to carry the favourite track selection (DPFTS). The last
byte Q9 of BO pointer in UTOC contains the number of D-pointers actually
used. In the example, only the first two D- pinters DO and D1 are used,
enough for a favourite track sequence of 14 track numbers to be stored In
the bytes Q3 to Q9. In the example, there are only eight tracks in the
sequence (05-06-07-08-02-03-07-08) and the unused bytes Q4 to Q9 of the D1
pointer are filled with the code FF hex. Since up to 15 D-pointers are
provided for, the area DPFTS occupies 1Ox15=150 subcode frames (2"O0). The
three areas UTOC, LAB and DPFTS thus occupy 1030 + 20 + 150 = 1300 frames,
or 16 seconds exactly. 15      After the location (A3") = (A3 + I 600) the
power calibration area PCA occupies about one second or 75 subcode frames,
and can be used by a recording apparatus to adjust the power levels of its
laser required to read and erase data. The area PCA is followed by a
reserved area RSV of about 12 seconds which can be 



used forvarious unspecified functions, so that the entire non-premastered
lead-In area 76 and the no-go area 70 take up about 30 seconds of the total
recording time. It will be appreciated that the various areas are not 20
shown to scale in Figure 6. It should be appreciated that the invention is
substantially independent of the type of information recorded on the record
carrier. The recorded items may be digital audio tracks, as described in
the specific examples, but could equally be short video films (such as
often accompany popular songs). In the,same medium of com- bined audio and
video, the recorded items could be individual arias from an opera
performance. It will be ap- 25  predated that the invention is generally
applicable and that all specific applications described are presented by
way of example only. Similarly, the organisation and format of the recorded
data Is a matter for design to suit the particular application and the
medium used. 30 Claims 1.  An apparatus for reproducing information
recorded on a record carrier (22), the information comprising a plurality
of items of information which are disposed on the record carrier (22) at
predetermined locations, the record carrier (22) comprising a premastered
region (52) and a rewritable region (56, 58), wherein the 35      apparatus
comprises means (21, 26, 28) for reading information from a rewritable
table (56) of contents comprised In a lead-In area of said rewritable
region (58, 58) and means (21, 26, 28, 30) for reproducing items from said
record carrier (22), said items being identified and located using said
information read from said rewritable table (56) of contents, characterized
in that the apparatus comprises control means (14, 33, 28, 24) for causing
pointer information to be read from the premastered region, said pointer
in- 40      formation defining the location of the rewritable Table of
Contents, said control means (14, 33, 38, 24) further comprising means for
causing a search of the rewritable Table of Contents (52) on the basis of
the pointer information. 2. An apparatus as claimed in Claim 1, wherein the
control means (14,33,38,24) comprises means for caus- 45      ing
information defining a user's preferred reproduction time sequence to be
read from said rewritable Table of Contents (52), and wherein said control
means (14, 33, 38, 24) further comprises means for re- corded items to be
reproduced in accordance with said sequence. 3. An apparatus as claimed in
Claim 2, wherein the control means (14,33,38,24) comprises means for caus-
50      ing the information defining the preferred sequence to be read from
a lead-in part of said rewritable region corresponding to locations
distinct from the locations at which the items of information are recorded.
4. An apparatus as claimed in any of the preceding Claims, wherein the
control means (14, 35, 38,24) com- prises means for causing the information
defining the preferred sequence to be read from locations de- 55      fined
by a predetermined offset relative to a Table of Contents comprised in said
premastered region. 5. An apparatus as claimed in Claim 4, further
comprising means (34) for displaying character information read from
locations within the lead-in part of the record carrier (22) def ined by a
different predetermined    EP 0346 979 B1 (A3 + 13"55) and includes space
for two "C-pointers", defined by Q2=CO and Q2=C1, requiring 20 suboode
frames. The byte Q8 of the BO pointer (Q2=BO) contains the number of
C-pointers used, and can take the value 00 or 02 only. In this example, the
byte 08 has the value 02 and the 0-words with Q2 = CO and 02 = C1 are used
to carry a label comprising up to 14 ASCII character codes (bytes Q3 to Q9
of these two Q-words). When 5   recording, the user can specify the label
to be recorded using the keyboard 36. When playing back the recorded
tracks, the label can be presented to the user via the display 34 to help
identify the disc. At the location (A3") = (A3 + 13"55 + 0"20) Immediately
following the C-pointers (LAB), space is provided for up to 15 D-pointers
(Q2=DO,D1,...DE) to carry the favourite track selection (DPFTS). The last
byte 09 of the BO pointer in UTOC contains the number of D-pointers
actually used. In the example, only the first two D- 10  pointers DO and D1
are used, enough for a favourite track sequence of 14 track numbers to be
stored In the bytes Q3 to Q9. In the example, there are only eight tracks
in the sequence (05-06-07-08-02-03-07-08) and the unused bytes Q4 to Q9 of
the D1 pointer are filled with the code FF hex. Since up to 15 D-pointers
are provided for, the area DPFTS occupies 10x15=150 subcode frames (2"00).
The three areas UTOC, LAB and DPFTS thus occupy 1030 + 20 + 150 = 1300
frames, or 16 seconds exactly. 15     After the location (A3") = (A3 +
16"00) the power calibration area PCA occupies about one second or 75
subcode frames, and can be used by a recording apparatus to adjust the
power levels of its laser required to read and erase data. The area PCA is
followed by a reserved area RSV of about 12 seconds which can be used for
various unspecified functions, so that the entire non-premastered lead-in
area 76 and the no-go area 



70 take up about 30 seconds of the total recording time. It will be
appreciated that the various areas are not 20  shown to scale In Figure 6.
It should be appreciated that the Invention Is substantially independent of
the type of Information recorded on the record carrier. The recorded items
may be digital audio tracks, as described In the specific examples, but
could equally be short video films (such as often accompany popularsongs).
In the same medium of com- bined audio and video, the recorded items could
be individual arias from an opera performance. It will be ap- 25  preciated
that the invention is generally applicable and that all specific
applications described are presented by way of example only. Similarly, the
organisation and format of the recorded data is a matter for design to suit
the particular application and the medium used. 30  Claims 1. An apparatus
for reproducing Information recorded on a record carrier (22), the
Information comprising a plurality of items of information which are
disposed on the record carrier (22) at predetermined locations, the record
carrier (22) comprising a premastered region (52) and a rewritable region
(56, 58), wherein the 35      apparatus comprises means (21, 26, 28) for
reading Information from a rewritable table (56) of contents comprised in a
lead-in area of said rewritable region (56, 58) and means (21, 26, 28, 30)
for reproducing Items from said record carrier (22), said items being
identified and located using said information read from said rewritable
table (56) of contents, characterized in that the apparatus comprises
control means (14, 33, 28, 24) for causing pointer information to be read
from the premastered region, said pointer in- 40      formation defining
the location of the rewritable Table of Contents, said control means (14,
33, 38, 24) further comprising means for causing a search of the rewritable
Table of Contents (52) on the basis of the pointer Information. 2. An
apparatus asclaimed in Claim 1,wherelnthe control means (14,33,38,24)
comprisesmeansforcaus- 45      ing Information defining a user's preferred
reproduction time sequence to be read from said rewritable Table of
Contents (52), and wherein said control means (14, 33, 38, 24) further
comprises means for re- corded items to be reproduced in accordance with
said sequence. 3. An apparatus as claimed In Claim 2, wherein the control
means (14,33,38,24) comprises means for caus- 50      ing the Information
defining the preferred sequence to be read from a lead-in part of said
rewritable region corresponding to locations distinct from the locations at
which the items of information are recorded. 4. An apparatus as claimed In
any of the preceding Claims, wherein the control means (14,35,38,24) coin-
prises means for causing the information defining the preferred sequence to
be read from locations de- 55      fined by a predetermined offset relative
to a Table of Contents comprised in said premastered region. 5. An
apparatus as claimed in Claim 4, further comprising means (34) for
displaying character information read from locations within the lead-in
part of the record carrier (22) defined by a different predetermined 11
offset relative to the starting location of the Table of Contents. 6. An
apparatus as claimed in any of Claims 3 to 5, suitable for a record carrier
(22) for which information defining the preferred sequence comprises a
listof track numbers, the control means (14,33,38,24) corn- 5       prises
means using the list in conjunction with the Table of Contents In order to
determine the locations within the continuous time sequence of the Items In
the preferred sequence. 7. An apparatus as claimed in any preceding Claim,
wherein the means (14,33,38,24) for controlling com- prises means for
causing information recorded In a main data channel of an audio and/or
video recording 10      on the record carrier to be read, and the means for
reading (21, 26, 28) the information defining the pre- ferred sequence
comprises means for reading information recorded In a subcode channel
recorded in par- allel with the data channel. 8. An apparatus as claimed In
Claim 7, suitable for reproducing Items of information recorded on an
erasable 15      digital optical discin a format compatible with the
Compact Disc Digital Audio System, wherein the reading means (21, 28,
28)comprises means reading the Information defining the preferred sequence
from the Q-channel of the subcode as defined in that system. 9. An
apparatus as claimed in any preceding Claim, wherein the control means (14,
33, 38, 24) comprises 20      means for causing Information defining a
preferred time sequence for each of two ormore different users of the given
record carrier (22) to be read. 10. An apparatus for recording items of
information on a record carrier comprising premastered region (52) and a
rewritable region (58, 58), the apparatus comprises means (16, 18, 20) for
recording the Items in 



25      the rewritable region (58,58) and control means (14,33,38,24) for
causing a rewritable Table of Contents to be recorded in a lead-in area
(58) of the rewritable region (58, 58), which user Table of Contents iden-
tifies the recorded Items and defines the locations of the Items In the
rewritable region, characterized in that the control means (14, 33, 38, 24)
comprises means for causing the rewritable Table of Contents to be recorded
on a location defined by pointer information located In the premastered
region (52). 30 11. An apparatus as claimed in Claim 10, the apparatus
comprising input means (36) for enabling a user to enter information
defining a preferred time sequence for the reproduction of items of
information which are recorded on the record carrier (22), and wherein the
control means (14, 33, 38,24) comprises means for causing Information
defining the preferred reproduction time sequence to be written in the
rewritable 35      Table of Contents. 12. An apparatus as claimed in Claim
10 or 11, wherein the writing means comprises means (14) for including in
the user Table of Contents information to enable the protection of recorded
items against accidental erasure. 40 13. An apparatus as claimed in any of
Claims 10 to 12, comprising means (14) for using the Table of Contents to
identify and locate areas of the record carrier (22) that are free to
receive new items to be recorded. 14. An apparatus as claimed In any of
Claims 10 to 13, wherein the control means (14,33, 38,24) comprises 45
means for causing the Information defining the preferred sequence to be
written at locations within said continuous time sequence which are defined
by a predetermined offset relative to a starting location of the Table of
Contents. 15. An apparatus as claimed In Claim 14, wherein the control
means (14, 33, 38, 24) comprises means for 50      causing written user
defined characterdata to be written at locations which are defined by a
different pre- determined offset relative to the starting location of the
Table of Contents. 16. A recording apparatus as claimed in any of Claims 10
to 15, comprising a reproducing apparatus capable of reproducing items of
information from a record carrier (22) in accordance with a preferred
reproduction 55      time sequence defined by Information recorded on the
record carrier (22) by the recording apparatus. 17. Arecording apparatus as
claimed in Claim 16, wherein the reproducing apparatus comprises an appara-
tus as claimed in any of Claims I to 9. 12    EP 0 346 979 SI 18. A record
carrier (22) comprising a premastered region (52) and rewritable region
(56, 58), characterized in that said premastered region (52) comprises
pointer information referring to a location of a lead-in area (56) of the
rewritable region (56, 58). 5   19. A record carrier as claimed in Claim
18, wherein the premastered region (52) comprises a read only Table of
Contents identifying and locating items in the premastered region (52), and
wherein said pointer infor- mation Is Included In the read-only Table of
Contents. 20. A record carrier as claimed in Claim 18 or 19, wherein said
the said lead-in area (56) of the rewritable 10      region (56, 58)
comprises a rewritable Table of Contents identifying and locating items of
Information re- corded in the rewritable region (56, 58). 21. A record
carrier as claimed In Claim 18, 19, 20 or 21, wherein said premastered
region (52) comprises main channel Information including main data and
subcode channel information Including said pointer In- 15      formation.
Patentanspriche 20  1. Vorrichtung zur Wiedergabe von auf
einemAufzelchnungstrager (22) aufgezeichneter Information, wobei die
Information eine Vielzahl von Informationselementen enthalt, die sich auf
dem Aufzeichnungstrager (22) an vorher festgelegten Stellen befinden, und
der Aufzeichnungstrager (22) einen vorgemasterten (52) und elnen
wlederbeschreibbaren Bereich (56, 58) aufweist, wobel die Vorrlchtung
Mittel (21, 26,28) zum Lesen von Informationen aus einem
wlederbeschreibbaren Inhaltsverzelchnis (56) enthalt, das sich 25      in
einem Einlaufbereich des genannten wiederbeschreibbaren Berelchs (58, 58)
befindet, und Mittel (21, 26,28, 30) zur Wiedergabe von Elementen von dam
genannten Aufzelchnungstrfger (22) enthait, wobel die genannten Elemente
unter Verwendung der genanntbn, aus dem genannten wiederbeschreibbaren
lnhaltsverzeichnis (56) gelesenen Informationen identifiziert und
lokalisiert warden, dadurch aekenn- 



zeichnet. daB die Vorrichtung Stuermitel (14,33,38,24) enthalt, die
bewirken, dal Zeigerlnformationen 30      aus dam vorgemasterten Bereich
gelesen warden, wobei die genanntbn Zeigerinformationen die Position des
wiederbeschreibbaren Inhaltsverzeichnisses definieren und wobel die
genannten Steuermittel (14, 33, 38, 24) auierdem Mittel enthalten, die
bewirken, daB das wiederbeschreibbare Inhaltsverzeichnis (52) auf der
Grundlage der Zelgerinformationen gesucht wird. 35  2. Vorrichtung nach
Anspruch 1, wobei die Steuermittel (14,33,38,24) Mittel enthalten, die
bewirken, daB die Information, welche ine voam Benutzer bevorzugtb
Zelffolge der Wiedergabe definiert, aus dam ge- nannten
wlederbeschreibbaren Inhaltsverzeichnis (52) gelesen wird, und wobei die
genannten Steuer- mittel (14,33,38,24) au~erdem Mittel zurWiedergabe der
augezelchneten Elementb gema% dergenann- ten Folge enthalten. 3.
Vorrichtung nach Anspruch 2, wobei die Stbuermittbl (14, 33, 38, 24) Mittel
enthalten, die bewirken, daS die Information, welche die bevorzugte
Reihenfolge definiert, aus elnem Elnlaufbereich des genannten
wbsderbeschreibbaren Bereichs gelesen wird, der Stellen entspricht, die
sich von den Stellen unterschei- den, an denen die Informationselemente
aufgezelchnet sind. 45 4. Vorrichtung nach einem der vorherigen AnsprOche,
wobei die Steuermittel (14, 33, 38, 24) Mittel enthal- tan, die bewirken,
daB die Informationen, welche die bevorzugte Reihenfolge definieren, aus
Stellen ge- lesen wird, die durch ainen vorgegebenen Versatz In bezug auf
ain Inhaltsverzelchnis In dam vorgemasterten Bereich definiert sind. 50 5.
Vorrichtung nach Anspruch 4, die auBerdem Mittel (34) Mittel zum Anzeigen
von Zeichaninformatbonen enthalten, die aus Stellen innerhalb des
Elnlaufbereichs des Aufzeichnungstragers (22) gelesen warden, die durch
eanen anderen, vorgegabenen Versatz in bezug auf die Startposition des
Inhaltsverzeichnisses definlert warden. 55 6. Vorrichtung nach einem der
Ansprfche 3 bis 5, die f Or eanen Aufzeichnungstrager (22) geelgnet ist,
fur die Informationen, welche die bevorzugte Reihenfolge definleren, aine
Uste mitStflcknummern enthalten, wobei die Sbtuermittel (14, 33, 38, 24)
Mittel beinhalten, die die Liste in Verbindung mit dam Inhaltwer- 13    EP
0 346 979 B1             I!IlI     li IllII !IJ zeichnis verwenden, urn die
Positionen der Stfccke der bevorzugten Reihenfolge innerhalb der kontinu-
lerlichen Zeitfoige zu bestimmen. 7. Vorrichtung nach einem dervorherigen
Ansprflche, wobei die Mittel (14,33, 38,24) zur Steuerung Mittel 6
zum Lesen von in elnem Hauptdatenkanal eaner Ton- bzw. Bildaufzeichnung auf
dem Aufzeichnungstra- ger aufgazeichneten Information enthalten, und die
Mittel zum Lesen (21, 26,28) der lnformationen, wel- che die bevorzugte
Reihenfodge definieren, Mittel zum Lesen von Informationen enthalten, die
In einem Suboode-Kanal parallel zu dem Datenkanal aufgezeichnet sind. 10
8. Vorrichtung nach Anspruch 7, geeignet fflr die Wiedergabe von auf einer
l8schbaren digitalen optischen Platte in einem Format aufgezelchnestn
Informationselementen, das mit dem Compact-Diso-Digital-Au- dio-System
kompatibel bst, wobel die Mittel zum Lesen (21,26,28) Mittel enthalten, die
die Informationen, welche die bevorzugte Reihenfolge definleren, aus dem
Q-Kanal des Subcodes, wie in diesem System definiert, lesen. 15 9.
Vorrichtung nach elnem der vorhergen Anspruche, wobel die Steuermittel (14,
33, 38, 24) Mittel enthal- ten, die bewirken, dalB die Informationen
gelesen werden, welche eine bevorzugte Zeitfolge fOrjeden von zwei oder
mehreren verachiedenen Benutzern elnes gegebenen Aufzeichnungstragers (22)
definieren. 20  10. Vorrichtung zum Aufzeichnen von Informationselementen
auf einem Aufzeichnungstrager, der einen vorgemasterten Berehch (52) und
einen wiederbeschreibbaren Bereich (56, 58) aufweist, wobei die Vor-
richtung Mittel (16, 18,20) zum Aufzeichnen der Elemente in dem
wiederbeschreibbaren Bereich (56,58) und Steuermittel (14, 33, 38, 24) zum
Aufzeichnen olnes wiederbeschreibbaren Inhaltsverzeichnisses in elnem
Einlaufbereich (56) des wiederbeachreibbaren Berelchs (58, 58) enthilt,
wobel das Benutzerin- 25      haltsverzeichnis die aufgezelchneten Elemente
identifiziert und die Positionen der Elemente in dem wie- derbeschreibbaren
Bereich definiert, dadurch aekennzeichnet, daiB die Stuermittel
(14,33,38,24) Mittl 



enthalten, die bewirken, dalB das wiederbeschreibbare Inhaltsverzeichnis an
elner von den Zeigerinfor- mationen definierten Stelle in dem
vorgemasterten Bereich (52) aufgezeichnet wird. 30  11. Vorrichtung nach
Anspruch 10, wobel die Vonrichtung Eingabemittel (36) umfagt, die es dem
Benutzer ermoglichen, Informatbonen elnzugeben, die eine bevorzugte
Zeitfolge fOr die Wiedergabe von Informa- tionselementen definieren, die
auf dem Aufzeichnungstrager (22) aufgezeichnet sind, und wobel die Steu-
ermittel (14, 33,38,24) Mittel zum Schreiben der Informatlonen, welche die
bevorzugte Wiedergabefolge definieren, in das wiederbeschrelbbare
Inhaltsverzeichnis enthalten. 35 12. Vorrichtung nach Anspruch 10 oder 11,
wobei die Schreibmittel Mittel (14) enthalten, die Informationen zum
Schftzen deraufgezeichneten Element. gegen versehentliches Loschen in das
Benutzerinhaltsver- zeichnis aufnehmen. 40  13. Vorrichtung nach einem der
Ansprfche 10 bis 12, die Mittel (14) enthalt, um anhand des
Inhaltsverzelch- nisses die Bereiche auf dem Aufzeichnungstrlger (22) zu
Identifizieren und zu lokalisieren, die frei sind und auf denen neue
Elementb aufgezeichnet werden k8nnen. 14. Vorrichtung nach elnem der
Ansprfche 10 bis 13, wobei die Steuermittel (14,33,38, 24) Mittel
enthalten, 45      die bewirken, dag die Informationen, welche die
bevorzugte Reihenfolge definieren, an Stellen innerhalb dergenannten
kontinuierlichen Zeitfolge geschrieben werden, die von einem
vorherfestgelegtbn Versatz in bezug auf eine Startposition des
Inhaltsverzeichnis definiert sind. 15. Vorrichtung nach Anspruch 14, wobei
die Steuermittel (14,33,38,24) Mittel enthalten, die bewirken, daB 50
vom Benutzer definberte Zeichendaten an Steilen geschrieben worden, die von
einem anderen vorgege- benen Versatz in bezug auf die Startposition des
Inhaltsverzelchnisses definiert sind. 16. Aufzeichnungsvorrichtung nach
einern derAnsprflche 10 bis 15, die eine Wiedergabevorrichtung enthalt, die
In der Lage st, Informationselemente von einem Aufzelchnungstrlger (22)
entsprechend einer be- 65      vorzugten Zeitfoige der Wiedergabe
wiederzugeben, die durch die auf dem Aufzelchnungstrager (22) durch die
Aufzeichnungsvorrichtung aufgazeichneten Informationen definiert ist. 17.
Aufzelchnungsvorrichtung nach Anspruch 16, wobel die Wiedergabevorrichtung
eine Vorrichtung nach 14    ir C  L   M   S   * einem der AnsprOche I bis 9
enthalt. 18. Aufzeichnungstrlger (22), der einen vorgemasterten Bereich
(52) und einen wiederbeschreibbaren Be- reich (56, 58) enthalt, dadurch
gakennzelchnet da1 der genannte vorgemasterte Bereich (52) Zeigerin- 6
formationen enthalt, die sich auf eine Stelle elnes Einlaufbereichs (56)
des wioderbeschroibbaren Be- relchs (56, 58) beziehen. 19.
Aufzeichnungstriger nach Anspruch 18, wobel der vorgemasterte Bereich (52)
ein nur lesbares (read only) Inhaltsverzeichnis enthat, das Elemente in dem
vorgemastbrten Bereich (52) identifiziert und lo- 10      kallsiert, und
wobel die genannten Zeigerinformationen In dem nur lesbaren
Inhaltsverzeichnis enthalten sind. 20. Aufzeichnungstrager nach den
AnsprOchen 18 odor 19, wobel der genanntb Einlaufbereich (56) des wie-
derbeschreibbaren Berelchs (56, 58) ein wiederbeschreibbares
Inhaltsverzeichnis enthalt, das in dem 15      wiederbeschrelbbaren Bereich
(56, 58) aufgezeichnete Informationsolementb identifiziert und lokalislert.
21. Aufzeichnungstrager nach elnem der Ansprflche 18, 19, 20 oder 21, wobel
der genannte vorgemastbrte Bereich (52) Hauptkanalinformationen enthlt, die
Hauptdaten und Subcode-Kanalinformationen umfas- sen, die die genannton
Zeigerinformationen enthaltbn. 20 Revendicatlons 1. Appareil de
reproduction d'informations enregistries sur un support d'enregistroment
(22), les infrma- 25      tions comprenant une pluralite d'articles
d'Informatlon qui sontsitues sur le support d'enregistrement (22) A des
emplacements priditorminis, le support d'enregletrement (22) comprenant une
rigion pregravie (52) et une region rdinscriptible (56, 58), lappareil
comprenant des moyens (21, 28, 28) pour lire des in- formations dans une
table des matleres reinscrlptible (56) comprise dans une zone initlale de
ladite reglon reinscriptible (56, 58) et des moyens (21, 2,28, 30) pour
reproduire des articles dudit support d'enregis- 30      trement (22),
lesdits articles etant identifles et localises en utilisant lesdites
informations lues dans ladite table des matieres reinscriptible (55),
caractrfise an ce quo l'appareil comprend des moyens de comman- 



de (14, 33, 28, 24) pour pouvoir lire des informations indicatrices dane la
reglon prigravie, lesdites in- formations indicatrices definissant
lFemplacement de la table des matibres reinscriptible, lesdits moyens de
commando (14, 33, 38, 24) comprenant, en outre, des moyens pour susciter
une recherche dans la 35      table des matieres reinscriptible (52) sur la
base des informations indicatrices. 2. Appareil solon la revendlcatlon 1,
dans lequel les moyens de commando (14, 33, 38, 24) comprennent des moyens
permettant de lire des informations definissant une aequence de temps de
reproduction pre- fere de l'utilisateur dans ladite table des matibres
rhinscriptible (52), et lesdits moyens de commando 40      (14, 33, 38, 24)
comprennent, en outre, des moyens pour reproduire des articles enregistris
conformA- ment A ladite sequence. 3. Appareil solon la revendication 2 dane
loquel les moyens de commando (14, 33, 38, 24) comprennent des moyens pour
amener lea Informatlons difinissant la sequence preferee A etre lues dans
une partie 45      Initlale de ladite region rdinscriptible correspondant A
des emplacements distincts des emplacements sur lesquels les articles
d'Informations sont enregistres. 4. Apparell solon lNune quelconque des
revendicatlons precedentos, dans lequel les moyens do commando (14, 33, 38,
24) comprennent des moyens pour amener les informations definissant la
sequenco preferee 50      a etre lues A partir d'emplacements dMfinis par
un decalage predetermine par rapport A une table des matibres comprise dans
ladite region pregravee. 5. Appareil solon la revendication 4, comprenant,
en outre, des moyens (34) pour afficher des Informations de caracteres lues
dans des emplacements de la partie Initials du support d'enregistrement
(22) definis 55       par un dicalage predeterminA different par rapport A
l'emplacement de depart de la table des matieres. 6. Apparel[ solon lNune
quelconque des revendications 3 A 5, conmenant pour un support
d'enregistrement (22) pour loquel des informations difinissant la sequence
prifirie comprennent une liste de numeros de 15    pistes, les moyens de
commando (14, 33, 38,24) comprenant des moyons utilbsant la liste
oonjointement avec la table des matlbres pour d~terminer los emplacements
dans la sequence de temps continue des articles de la sequence pr~feree. 5
7. Appareil salon l'une quelconque des revendications precedentes, dans
lequel leg moyens de commande (14, 33, 38, 24) comprennent des moyene pour
amener des informations enregistress dans un canal de donnees principales
d'un enregistrement audio etlou vid6o du support d'onregistroment A etre
lues, et les moyens (21, 26, 28) de lecture des informations definissant la
sequencoe preferee comprennent des moyens pour lire les informatbons
enregistrees dans un canal de sous-code enregistr6 on paralileo avec 10
Is canal de donnees. 8. Appareil solon la revendlcation 7, convenant pour
la reproduction d'articles d'information enregistres sur un disque optique
numerique effaQable dans un format compatible avec Is systeme de disque
compact audionumerique, dane lequel les moyens de lecture (21, 26, 28)
comprennent des moyens pour lire les 15      informations definbssant la
sequence prefiree dane l canal Q du sous-code tel quo defini dane co sys-
teme. 9. Appareil solon l'une quelconque des revondbcations precedentes,
dans loquel les moyens de commando (14, 33, 38, 24) comprennent des moyens
pour amener les informations definissant une sdquence de 20      temps
preferee pour chacun de deux ou plus de deux utilisateurs diffhrents du
support d'enregistrement donne (22) A Atre lues. 10. Appareil
d'enregistrement d'articles d'information sur un support d'enregistrement
comprenant une re- gion pregrav6e (52) et une reglon reinscriptible (56,
58), 1'apparell comprenant des moyens (16, 18, 20) 25      pour enregistrer
les articles dans la reglon reinscriptible (56, 58) et des moyens de
commando (14, 33, 38, 24) pour amener une table des matieres reinscriptible
a Atre enregistree dane une zone initiale (56) de la reglon reinscriptible
(56, 58), ladite table des matieres utillsateur identiflant les articles
enregistres ot definissant les emplacements des articles dans la region
inscriptible, caracterise an ce quo les moyens de commando (14, 33, 38, 24)
comprennent des moyens pour amener la table des matieres relnscriptible 30
A etre enregistree dans un emplacement dMfini par des Informations
indicatrices situeos dans la region pregravA. (52). 11. Apparoil solon la
revendication 10, 'appareil comprenant des moyens d'entree (36) pour
permettre a un utilisatburd'lntroduire des Informationsdefinissant
unesequence detemps preferee pourla reproduction 35      d'articles
d'informatlon qui sont enregistras cur le support d'enregistrement (22), et
dane loquel les 



moyens de commando (14, 33, 38, 24) comprennent des moyens pour amener des
Informations definis- sant Ia sequence de temps de reproduction preferee a
etre transcrites dons la table des matieres reins- criptible. 40  12.
Appareil solon la revendication 10 ou 11, danslequel les moyensd'ecriture
comprennentdes moyens (14) pour Inclure dans la table des matleres de
l'utilisateurdes informationsdestinoes A permettre la protection des
articles enregistres contre tout effacement accidental. 13. Appareil solon
l'une quelconque des revendications 10 A 12, oomprenant des moyens (14)
pour utillser 45      la table des matieres afin d'identifier et de
localiser les zones du support d'enregistrement (22) qui sont libres pour
recoevoir de nouveaux articles A enregistror. 14. Appareil solon l'une
quelconque des revendications 10 a 13, dans loquel les moyens de commando
(14, 33, 38, 24) comprennent des moyens pour amener les informations
definissant la sequence preferee A 50      etre transcrites dans des
emplacements de ladite sequence de temps continue qui sont dMfinis par un
decalage predetermine par rapport A un emplacement de depart de la table
des matieres. 15. Appareil solon la revendication 14, dans lequel les
moyens de commande (14, 33, 38, 24) comprennent des moyens pour amener les
donn~es de caracteres dMfinis par l'utilisateur A etre transcrites dons des
S5      emplacements qui sont definis par un decalage predhterminA
diffirent par rapport A l'emplacement de depart de la table des matieres.
16. Appareil d'enregistrementselon l'une quelconque des revendications 10 A
15 comprenantun appareil de 16    EP 0 34 979 B1              1 111111
111111 111M11 11111 H t!II reproduction susceptible de reproduire des
articles d'information d'un support d'enregistrement (22) selon une
sequence de temps de reproduction prhf6r6e dMfinie par des informations
enregistr6es sur le support d'enregistrement (22) par l'apparell
d'enregistrement. 5   17. Apparell d'enregistrement selon la revendication
16, dans lequel l'appareil de reproduction comprend un appareRl salon l'une
quelconque des revendbcations I a 9. 18. Support d'enregistrement (22)
comprenant une r6gion pr6gravee (52) et une r6glon r6inscriptible (58,58),
caracterise en ce quo ladite region pregravee (52) comprend des
informations indicatrices qui se r6ferent 10      A un emplacement d'une
zone initiale (56) de la r6gion reinscriptible (56, 58). 19. Support
d'enregistrement sWlon la revendicatbon 18, dans lequel la region pr6grav6e
(52) comprend une table des matieres pour lecture seulement identifiant et
locallsant des articles dans la r6gion pregravee (52) et dans lequel
lesdites informations Indicatrices sont incluses dans la table des matibres
pour lecture 16      seulement. 20. Supportd'enregistrement selon la
revendication 18 ou 19, dans lequel ladite zone initlale (56) de la rigion
reinscriptible (56, 58) comprend une table des matieres reinscriptible
identifiant et localisant des articles d'informaton enregistrds dans la
r6glon r6lnscriptible (56, 58). 20 21. Supportd'enregistromentselon la
revendicatbon 18,19, 20ou 21, dans lequel ladite r6gion pr6gravee (52)
comprend des informations de canal principal comportant des donnees
principales et des informations de canal de sous-code comprenant lesdites
Informations Indicatrices. 25 30 35 40 45 50 55 17    


