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RECORD CARRIER, METHOD OF RECORDING
INFORMATION ON A RECORD CARRIER,
RECORDING APPARATUS AND PLAYBACK
DEVICE

[0001] The invention relates to a record carrier on which
an information volume is stored in tracks of the record
carrier in compliance with a standard, which information
volume comprises data files and control information
intended to be used for controlling the search for informa-
tion in the recorded information volume.

[0002] The invention also relates to a method of recording
information on a record carrier, in which method an infor-
mation volume is recorded in tracks of the record carrier in
compliance with a standard, which information volume
comprises data files and control information intended to be
used for controlling the search for information in the
recorded information volume.

[0003] The invention also relates to a recording apparatus
for recording information comprising data files on a record
carrier in compliance with a standard, which apparatus
comprises recording means for recording information in
tracks of the record carrier, formatting means for composing
an information volume in accordance with predetermined
formatting instructions, according to which instructions the
information volume is provided with control information
intended to be used for controlling the search for informa-
tion in the information volume, and control means for
causing the recording means to record the information
volume.

[0004] The invention further relates to a playback device
for reading the record carrier.

[0005] Such a record carrier, method, recording apparatus
and playback device are described in EP 507 403 A2. In the
CD-ROM-XA system the so-called volume descriptor is
recorded as control information in an address range begin-
ning with the sector having the logic sector number 16. This
volume descriptor comprises, for example, references to the
sector address of the so-called path table which table com-
prises the directory structure and references to directory
files. This path table and these directory files contain the
necessary information for searching and reading the data
files included in the recorded information volume. More
than one volume may be recorded on the record carrier. In
that case the last recorded volume contains control infor-
mation which is intended to be used for controlling the
search for information in the relevant information volume
and in previously recorded information volumes. The stan-
dardized format in which the information is recorded on the
record carrier makes it comply with a plurality of operating
systems.

[0006] Tt is however a disadvantage that retrieval of the
information of the record carrier requires a relatively com-
plex CPU with external memory.

[0007] 1t is an object of the invention to provide means
which obviate this disadvantage, but which still are com-
patible with a standard.

[0008] With respect to the record carrier this object is
achieved in that the information volume in addition com-
prises a File Location Table with File Location Entries
containing an identification and an address of the data files.
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[0009] With respect to the method this object is achieved
in that the information volume in addition comprises a File
Location Table with File Location Entries containing an
identification and an address of the data files.

[0010] With respect to the recording apparatus this object
is achieved in that the apparatus comprises deriving means
for deriving a File Location Table with File Location Entries
which contain an identification and an address of the data
files and in that the control means are arranged for causing
the file location table to be recorded in addition to the other
information.

[0011] The record carrier of the invention is suitable for
playback on a playback device having a relatively simple
processor, which is arranged for processing the File Loca-
tion Table. The File Location Table on the one hand is
compact so that a simple processor suffices, while on the
other hand it allows the processor to discriminate between
and locate files of different types. Moreover, the record
carrier is fully compatible with the said standard, preferably
the ISO-9660 standard, the latter being widely used by for
example CD-ROM XA, CD-I, CD-ROM, PHOTO-CD and
SVCD. The record carrier of the invention therefore, can be
read by a wide range of playback devices.

[0012] Tt is remarked that EP 507 397 discloses a method
of recording information volumes on a record carrier
wherein the lead out sector comprises a table of contents
(TOC) of the files recorded on the record carrier. A TOC is
suitable for controlling playback of files of the same type,
e.g. files containing digitized picture information. The TOC
can however not be used for playback of a record carrier
containing different filetypes, because a file identification for
identifying the type of file is lacking.

[0013] Tt is further remarked that EP 465 245 discloses a
record carrier for Karaoke music. Data structures are pro-
posed to enable a playback device to start playback of music
and its wordings at an arbitrary point in time. It is not
suggested to combine datastructures at the same record
carrier so as to enable playback by different type of playback
devices.

[0014] The File Location Table may contain other infor-
mation in addition to that specified above, such as an entry
containing the size of the file location entries. The File
Location Table however, should be compact as compared to
the control information compliant with the standard. In a
preferred embodiment, wherein the information volume is
divided in sectors, the File Location Table has a size of at
most one sector.

[0015] These and other aspects of the present invention are
discussed in more detail with reference to the drawing.

[0016] FIG. 1 diagrammatically shows the layout of a
track of a record carrier according to the invention,

[0017] FIG. 2 diagrammatically shows an embodiment of
a recording apparatus,

[0018]
detail.

[0019] FIG. 1 diagrammatically shows the layout of a
track 10 of a record carrier according to the invention. The
record carrier is an optically readable disc on which infor-
mation is recorded according to the CD-ROM XA standard.

FIG. 3 shows a part of said embodiment in more
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Main information recorded in the form of one or more
information volumes comprises data files and control infor-
mation intended to be used for controlling the search for
information in the recorded information volume. Addition-
ally information recorded on the disc comprises sub-code
information. The sub-code information is subdivided into
subcode frames. The main information is subdivided in
so-called sectors having a length corresponding to that of a
sub-code frame of the sub-code information. The track 10
comprises a so-called lead-in referenced LI1, a program area
referenced PA1 and a lead-out referenced LO1. The com-
bination consisting of the lead-in LI1, the program area PA1
and the lead-out LO1 will henceforth be denoted informa-
tion volume. The program area PA1 is intended for storing
user information. The information in the program area PA1
is subdivided into so-called sectors having a length corre-
sponding to that of a sub-code frame. Each of the sub-code
frames in the program area PA1 comprises an absolute time
code denoting the position at which the sub-code frame
concerned is recorded relative to the beginning of a program
area PA1. The sectors also have absolute time codes corre-
sponding to the absolute time code in the sub-code frame
recorded together with the sector. The program area PA1
comprises a so-called pregap referenced PG1 in which no
main information is recorded and which can be used for
synchronizing the readout. The pregap PG1 extends over a
length referenced by the absolute time codes 0.0".0 to
0.2".0. The pregap is followed by a so-called system area
reserved for use by the system. The system area extending
from 0'.2".0 to 0'.2".16 is referenced by the letters SA1. This
system area SA1 is followed by a so-called volume descrip-
tor referenced VD1 commencing at 0'.2".16 on each CD-
ROM disc. The length of the volume descriptor VD1 is not
fixed but depends on the selected use of the CD-ROM. The
volume descriptor VD1, however, does comprise informa-
tion about its length and is furthermore terminated by a code
pattern denoting the end of the volume descriptor VD1. The
program area PA1 further includes a so-called path table
referenced PT1, one or more so-called directory files refer-
enced DF1, DF2 and data files referenced F1, F2, F3. The
path table PT1 comprises information about the directory
structure of the information stored on the disc. The path table
further includes references to sector addresses of the direc-
tory files DF1, DF2. In FIG. 1 the reference to the initial
address of the directory file DF1 is denoted by line 11. The
volume descriptor VD1 comprises a reference denoted by
line 12 to the address of the sector in which the path table
PT1 is stored. The directory files comprise information
about the structure of the data files stored in the directory
concerned and references denoted by the lines 13 and 14 to
the addresses of the sectors in which the user files of the
directory concerned are stored. The path table and directory
file comprise the control information necessary for searching
for the data files F1, . . ., F3.

[0020] According to the invention the information volume
VOLI1 in addition comprises a File Location Table FLT1
with File Location Entries which contain an address (indi-
cated by arrows 15, 16, 17 respectively) and identification of
each of the data files F1, F2, F3. The File Location com-
mences at absolute time code 0'.2".15 and ends at 0'.2".16.
Analogously the record carrier contains a further informa-
tion volume VOL2 with a further volume descriptor VD2,
further path table PT2, further directory files DF3, DF4, and
further user files F4, F5, F6. Analogously a further File
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Location Table FLT2 is located here in the sector of the
further information volume VOL2 having logical sector
number ‘offs+15°. This File Location Table contains File
Location Entries with an address indicated by arrows
21, ..., 26 and an identification of each of the data files
F1, ..., Fe.

[0021] An embodiment of the File Location Table is
shown in more detail below. The File Location Table com-
prises File Location Entries and a header with general
information. In the embodiment shown the header contains
the following entries.

[0022] A System Identification which enables a system to
identify the table, as well as a Specification Version Number
of the specification. This allows for future amendments. The
system identification and the specification version number
facilitate playback-devices to recognize the record-carrier.

[0023] In the present embodiment the header of the table
further comprises the entry

[0024] Number of Files.

[0025] In the present embodiment the File Location
Entries are stored at locations which are spaced at a regularly
distance. The distance between succeeding locations is equal
to the size of the File Location Entries and is stored as an
entry Entry Size in the File Location Table. The space
required for a File Location Entry depends on whether other
information is stored in these entries apart from the file
identification and the address of the files. As playback
systems can read the size of the entries from Entry Size, it
is possible on the one hand to add such additional informa-
tion if so desired, while on the other hand it is not necessary
to reserve space therefore. This makes it possible to make a
trade-off between the Entry Size and the Number of Files
represented in the File Location Table.

File Location Table

Syntax Size (#bytes)
System Identification 8
Specification Version Number 2

Number of Files 2

Entry Size 1

Reserved Byte 1

File Location Entry 1 Entry Size
File Location Entry 2 Entry Size
File Location Entry n Entry Size

Reserved Byte(s) until end of sector

[0026] An embodiment of a File Location Entry is shown
in the table below.

File Location Entry

Syntax Size(#bytes)
File identification 1
File address 3
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[0027] In the embodiment shown, the File Location
Entries comprise apart from the File address a File identi-
fication. The File address enables the system to directly
retrieve the file. The File address is specified here as
mm:ss:ff. Otherwise the File address can be specified as a
logical sector number (LSN), wherein LSN=(((MIN*60)+
SEC)*75+FR) for the absolute time code MIN'.SEC" FR.

[0028] In the present embodiment the Entry Size is equal
to the distance at which the File Location Entries are spaced
and amounts to 4 bytes.

[0029] The File identification contains a unique code for
each of the data-files and additionally contains information
about the type of file, such as MPEG files for audio/visual
sequences, a file containing a Play Sequence Descriptor for
controlling reproduction of the user data, a file containing
information about karaoke recordings etc. The File identi-
fication facilitates a playback device to recognise the file.

[0030] A value n of the entry File identification from 1 to
99 represents the n™ audio/visual data file in MPEG format
present on the record carrier. Values of 100 and higher
identify other filetypes. For example, 100 is the file identi-
fication of the KARINFO.BIH file which contains refer-
ences to karaoke information.

[0031] FIG. 2 diagrammatically shows an embodiment for
a recording apparatus according to the invention. The
recording apparatus comprises a computer system 110 of a
customary type, with a central processor 111, a RAM 112
and a ROM 113. The central processor 111, the RAM 112
and the ROM 113 are connected to a system bus 114 for
mutual data transport. The recording apparatus further
includes a write unit 115 for writing information on a disc
70, for example, of a write-once type. The write unit 115 is
connected to the system bus 114 over data signal paths 75
and 97 for receiving information to be recorded and sup-
plying information that has been read out. The write unit 115
comprises a control unit 93 for controlling the writing
operation. The control unit is connected to the system bus
114 over the control signal paths 98 and 99 for the exchange
of control commands and control data between the control
unit 93 and the computer system 110.

[0032] FIG. 3 shows an embodiment for the write unit 115
suitable for recording CD signals such as, for example,
CD-I, CD-ROM, CD-ROM XA, PHOTO-CD and HQ-VCD
signals. In this Figure reference numeral 70 denotes a record
carrier, for example a CD-WO-type record carrier of the
optical write-once type. Such a record carrier is described in
detail in patent(application)s EP 265 984 A1, U.S. Pat. No.
4,999,825, U.S. Pat. No. 5,060,219 and EP 397 238
Alwhich patent(application)s are deemed to be included in
this description by way of reference.

[0033] The record carrier described in these Applications
comprises a helical track displaying a periodic track modu-
lation, whose frequency is modulated in accordance with a
position information signal in the form of an absolute time
code signal.

[0034] The write unit 115 shown in FIG. 3 comprises a
drive motor 72 for moving the record carrier 70 around an
axis 3 in a rotating fashion. An optical read/write head 71 of
a customary type is disposed opposite the rotating record
carrier 70. The optical read/write head 71 is movable in
radial direction by means of a radial displacing unit 74
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which comprises, for example, a linear motor or spindle
gearing. Information formatted according to the CD-ROM
XA format is supplied over the data signal path 75. The
CD-ROM XA format is described, for example, in the
ISO-9660 standard. In addition to this information, data
representing the File Location Table is supplied over the data
signal path 75. The information supplied over the data signal
path 75 is applied to an input stage 92 which rearranges the
received information with the aid of a customary CIRC
encoder 76 and adds redundant information for error cor-
rection purposes and then converts the information by means
of a customary EFM modulator 77 into an EFM modulated
signal. The EFM modulated signal is applied to a laser
control circuit 73 which transforms the EFM modulated
signal into a suitable control signal for a write laser used in
the read/write head 71.

[0035] Asuitable embodiment for such a control circuit 73
is disclosed in detail in Patent Application EP 288 114 Al,
which is deemed to be included in the description by way of
reference. An output stage 94 is inserted between an output
of the read/write head 71 and a data signal path 97 for the
purpose of recovering information and supplying informa-
tion that has been read out. For information recovery the
output stage comprises an EFM demodulator 95 and a CIRC
decoder 96 customary for this information. An ATIP detector
79 of a customary type, for example, described in afore-
mentioned patent U.S. Pat. No. 4,999,825, is coupled to an
output of the read/write head 71. Such an ATIP detector 79
recovers from detection signals produced by the read/write
head the absolute time code represented by the FM modu-
lated track modulation in the detected part of the track.
Furthermore, the ATIP detector 79 produces a velocity signal
having a frequency corresponding to the velocity with which
the record carrier 70 is detected by the read/write head 71.
This velocity signal is applied to a motor control circuit 90
to which, furthermore, a clock signal having a reference
frequency is applied by a clock generator 91. The motor
control circuit 90 is of a customary type controlling the
motor drive 72 in such a way that the frequency of the
velocity signal is substantially maintained equal to the
frequency of the reference clock signal. Such a motor
control circuit 90 may consist of, for example, a so-called
PLL-motor velocity control circuit by which the motor is
driven in response to the phase difference between the
velocity signal and the reference clock signal.

[0036] The arrangement shown in FIG. 3 further includes
a detection circuit 96 for detecting a high-frequency signal
component in a signal that has been read out by the read/
write head 71 when the beginning of the still unrecorded
track portion is searched for.

[0037] For the purpose of synchronization in the supply of
the EFM modulated signal by the input stage 92, outputs of
the clock signal generator 91 are also coupled to clock inputs
of the CIRC encoder 76 and EFM modulator 77. Finally, the
arrangement shown in FIG. 3 comprises a control unit 93 for
controlling the recording and reading operations. For sup-
plying sub-code information to the EFM modulator 77, the
control unit 93 is coupled to sub-code inputs of the EFM
modulator 77. The write unit 115 further includes a signal
processing circuit for recovering the main information and
sub-code information from the read signal produced by the
read/write head 71. For receiving sub-code information from
the read signal, the control unit 93 is coupled to sub-code
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outputs of the EFM demodulator 95. The control unit is
further coupled to outputs of the ATIP decoder 79 for the
benefit of the absolute time codes produced by the ATIP
decoder 79. The control unit 93 is coupled to the radial
displacing unit 74 for controlling the radial displacement of
the read-write head. Furthermore, the control unit 93 is
coupled to the control circuit 73 for setting the apparatus to
the read or write mode.

[0038] In the read mode the control unit is arranged for
processing the File Location Table. This enables the control
unit to discriminate between and locate files of different
types, such as MPEG-files containing audio/visual informa-
tion, a file containing a Play Sequence Descriptor for con-
trolling reproduction of user data, a file containing informa-
tion about karaoke recordings etc.

1. Record carrier on which an information volume is
stored in tracks of the record carrier in compliance with a
standard, which information volume comprises data files
and control information intended to be used for controlling
the search for information in the recorded information
volume, characterized in that the information volume in
addition comprises a File Location Table with File Location
Entries containing an identification and an address of the
data files.

2. Record carrier according to claim 1, characterized in
that the information volume is divided in sectors, the File
Location Table having a size of at most one sector.

3. Record carrier according to claim 1 or 2, characterized
in that the standard is the ISO-9660 standard.

4. Record carrier according to claim 1, 2 or 3, character-
ized in that the identification is selected from a first and a
second range of values, wherein a value in the first range
represents a specific one of a series of a first type of file and
the values in the second range represent other filetypes.
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5. Record carrier according to one of the previous claims,
characterized in that the File Location Entries are stored at
locations which are spaced at mutually equal distances,
wherein the distance between two succeeding File Location
Entries is stored in an entry of the File Location Table.

6. Method of recording information on a record carrier, in
which method an information volume is recorded in tracks
of the record carrier in compliance with a standard, which
information volume comprises data files and control infor-
mation intended to be used for controlling the search for
information in the recorded information volume, character-
ized in that the information volume in addition comprises a
File Location Table with File Location Entries containing an
identification and an address of the data files.

7. Recording apparatus for recording information com-
prising data files on a record carrier in compliance with a
standard, which apparatus comprises recording means for
recording information in tracks of the record carrier, for-
matting means for composing an information volume in
accordance with predetermined formatting instructions,
according to which instructions the information volume is
provided with control information intended to be used for
controlling the search for information in the information
volume, and control means for causing the recording means
to record the information volume, characterized in that, the
apparatus comprises deriving means for deriving a File
Location Table with File Location Entries which contain an
identification and an address of the data files and in that the
control means are arranged for causing the File Location
Table to be recorded in addition to the other information.

8. Playback device for reading a record carrier according
to claim 1, comprising a processor arranged for processing
the File Location Table.



