
WO 03/054864 PCT/IB02/05225  1  Record carrier and scanning device The
invention relates to an optical record carrier for recording user
information and control information. The invention also relates to an
optical scanning device  for reading from and/or writing on such a record
carrier. The invention also relates to a  device for manufacturing such a
record carrier. 5 Several types of optical record carriers, in particular
optical record carriers of  the write-once type such as the so-called CD-R
and DVD+R and those of the rewritable type  such as the so-called CD-RW and
DVD+RW, require that so-called control information is  embossed in the
blank disc. This control information is used by a reading/writing device to
control the processes of writing, reading and/or erasing of user
information on the record 10 carrier. The control information may include
an identification of the type of record carrier;  parameters of the record
carrier, such as track pitch, reference velocity and diameter of a
disc-shaped record carrier; parameter values for reading, writing and
erasing, such as write  power and waveforms of the write signal, read power
and erase power, possibly for different  positions on the record carrier
and for different speeds; format of the user information; 15 information on
the protection of the user information, e.g. copy right information;
information a bar code on the record carrier, such as its presence and the
information on the  structure of that bar code; table of contents of the
user information. During a recording  session information may be added to
the block of control information on the record carrier,  e.g. in the form
of additional entries in the table of contents. The control information of
a 20 read-only record carrier is recorded on the record carrier during its
manufacture. Also for  record carriers of the write-once or rewritable
type, part of the control information can be  recorded on the record
carrier during its manufacture. The control information is stored on the
record carrier in a certain pre- allocated area. If an information layer of
the record carrier is provided with grooves along 25 which a read head of
the device can track, the control information can be recorded in wobbles
of the grooves, also referred to as the wobble channel. Alternatively, it
can be recorded in pits  or other embossed structures or in user-writable
marks, for instance in a pre-allocated area of  



the information layer. WO 03/054864 PCT/IB02/05225  2 One of the first
actions of a device when a new record carrier is inserted is to read the
control  information. From the control information, the device knows how to
handle the specific  record carrier. The content of the control information
may be different for different versions  5 of a record carrier, e.g. for
write-once and rewritable versions. A high-speed version of a  record
carrier may provide parameter values for multiple write methods defined for
operation  at lower and higher speeds. While the content of the control
information may change from one version to  another, the format in which
the control information is recorded on disc does preferably not  10 change.
Otherwise a scanning device does not know how to read the control
information, because the version of the record carrier is not known before
reading the control information.  The fixed format of the control
information causes the following problem. On  the one hand, the control
information should be as short as possible in order to reduce the  time
needed to read the control information. When the control information is
stored in the 15 wobble channel or in auxiliary parts of the so-called ADIP
of the rewritable DVD+RW,  being channels having a low data rate on
reading, the time needed to read the control  information is relatively
long. Also, a block of control information is usually written multiple
times in series on a record carrier. This means that, if the control
information is shorter the  number of repetitions increases and the
starting points of subsequent blocks are closer 20 together. Hence, a read
head that has been moved to a random position in an area filled with
blocks will be closer to the start of a block, thereby reducing the time to
access the start of a  control information block. So, both access and read
time will be reduced if the block of  control information is made as short
as possible. The total time required for accessing and  reading the control
information adds to the start-up time of the device and should thus be 25
reduced as much as possible. On the other hand the control information
block should be sufficiently long to  be able to contain all information
necessary, not only in early versions of the disc but also in  



future versions of the disc such as high-speed or multiple-speed versions.
This dilemma is thus that the control information should on the one hand be
as  30 short as possible and on the other hand sufficiently long. The
rewritable DVD+RW, for  example, defines a control information block of 256
bytes, while in the first marketed version  of DVD+RW only the first 57
bytes are used and the other 199 bytes are reserved for future  use. This
means an `efficiency' in use of storage capacity in the block of 0.22
(57/256) and a  possibility for adding up to a factor of 4.5 (256/57) extra
information. The low efficiency also WO 03/054864 PCT/IB02/05225  3 causes
the access time to be unnecessarily long. The number of bytes is fixed at
256 and can  not be modified if required in future versions for reasons
presently unforeseen. In some  formats error correction coding (ECC) is
applied to the control information to increase its  robustness. In that
case all bytes of the control information block must be read to be able to
5 retrieve the error correction information. Hence, a low efficiency causes
a long read time.  It is an object of the invention to provide a record
carrier that does not have  the above disadvantages. Another object is to
provide a scanning device for scanning such a  record carrier. A further
object is to provide a method of manufacturing such a record carrier. 10
The first object is achieved if the optical record carrier is adapted for
storing  user information and control information, the control information
being arranged in a block  of frames of equal length, the block including
an identification of the total number of frames  in the block. The
identification may be in the form of a number representing the total number
of frames. The adaptable number of frames in a block provides the required
flexibility of the 15 storage capacity for the control information. The
equal length of the frames provides the  standardized storage for easy
information retrieval. The total number of frames in a block is equal to at
least one. The block of a  first version of the record carrier having a
relatively small amount of control information may  contain one frame and,
hence, can be accessed quickly. The length of a frame can be chosen  20 to
be relatively small, ensuring a high efficiency of the storage capacity.
The number of frames can be made as large as required to store the control
information of a second record  carrier. Each block includes an indication
of the number of frames in the block, thereby  



defining the extent of the control information. The indication may be
stored in one of the  frames of the block, preferably the first one. This
frame may be provided with a unique 25 identifier, informing the scanning
device of the fact that this frame contains the indication.  Preferably,
each frame includes the identification of the total number of frames  in
the block. After having read any one of the frames, the scanning device
knows the number  of frames in a block and can arrange for scanning said
number of frames. In a preferred embodiment of the record carrier, a
sequence number is 30 recorded in each frame, the sequence number
representing the position of the frame within  the block. The last sequence
number is an indication of the number of frames in the block.  The sequence
number may be recorded without other indications of the number of frames or
in addition to an indication of the total number of frames. A read head
that has been moved to  a random position in an area filled with blocks can
read the sequence number of the frame. If WO 03/054864 PCT/IB02/05225  4 a
series of blocks are recorded on the record carrier, the device can
continue to read the  information in the subsequent frames until the next
frame having the said sequence number.  The device will then have read the
complete control information stored in the block. Preferably, each frame
includes an identification of the type of control  5 information recorded
in the frame. If a device requires only a specific type of control
information, e.g. copy-right information, it can read only those frames
containing this  information. To facilitate access to the control
information, a series of blocks may be  recorded consecutively. A read head
randomly positioned in the area filled with blocks can  10 start reading
the frames without a need for searching for the start of the information.
The second object of the invention is achieved if an optical scanning
device  for reading an optical record carrier according to the invention,
includes a read head and  signal processing means for retrieving
information from the record carrier, the processing  means being adapted
for reading the identification of the total number of frames in the block
15 and reading control information in a number of frames equal to the total
number. The access  time of the scanning device for reading the is
improved, because the device can start reading  



at the beginning of any frame within a block. The prior art device had to
search for the start  of the block to begin reading. In a preferred
embodiment of the scanning device, the processing means is  20 adapted for
reading the sequence number of a frame. The sequence number may be used to
find the first frame of a block and start reading the control information
in the block starting  with that frame. It may also be used to read a
series of consecutive frames starting with an  arbitrary sequence number
and ending with the last frame before the frame having the same  sequence
number. 25 To allow a scanning device to read control information of a
specific type, the  processing means is preferably adapted for reading the
identification of the type of control  information recorded in the frame.
The third object of the invention is met if a method for manufacturing a
record  carrier for storing user information and control information
includes the step of recording the  30 control information arranged in a
block of frames of equal length, each block including an identification of
the total number of frames in the block. The number of frames in a block is
equal to one or more. Whereas a scanning device can write the control
information in the  block structure using user-written marks, it is also
possible to make the block structure an  indelible part of the record
carrier by recording the block structure including the subdivision WO
03/054864 PCT/IB02/05225  5 in frames and the identification of the number
of frames in a block during the manufacture of  the record carrier e.g.
using embossing. The method for manufacturing the optical record  carrier
may be a conventional manufacturing method, however, controlled to provide
the  pattern of marks that represent the block structure according to the
invention or to provide the  5 wobble that represents the block structure.
The objects, advantages and features of the invention will be apparent from
the  following more particular description of preferred embodiments of the
invention, as  illustrated in the accompanying drawings, in which 10 Figure
1 shows a record carrier according to the invention; Figure 2 shows a part
of a track including blocks of control information;  



Figure 3 shows a frame in which control information is recorded;  Figure 4
shows a scanning device according to the invention. 15 Figure 1 shows an
embodiment of the optical record carrier 1 according to the  invention.
Although the embodiment shown has a disc shape, the record carrier may have
any  shape, e.g. a rectangular card. The record carrier comprises an area 2
for recording user  information and an area 3 for recording control
information. The information may be  recorded in spiral tracks starting at
the inner radius of area 2 and ending at the outer radius of 20 area 3. A
short part 4 of a track is shown in the Figure. Although area 2 in the
Figure is  located at the inner radius of the recordable area of the record
carrier, it may be at any pre- allocated area on the recordable area, e.g.
at the outer radius of the recordable area. Figure 2 is an enlargement of
part 4 of a track. It shows a block of control  information containing
three frames 5, 6 and 7, having sequence numbers 1, 2 and 3, 25
respectively. Identical blocks are stored consecutively in the track. The
Figure shows frame 3  of the preceding block and frame 1 of the subsequent
block, indicated in the Figure by the  reference numbers 8 and 9. Figure 3
shows the structure of the frame 1 of the block as used in the so- called
DVR type of record carrier. The length of a frame is 112 bytes. Bytes 0 and
1 indicate  30 that the frame contains control information of the type Disc
Information. Frames in other embodiments of the record carrier may have an
identifier for copy right information or error- correction information.
Byte 4 indicates the number of frames in the block, three in this
embodiment, and byte 5 indicates the sequence number of the frame within
the block. WO 03/054864 PCT/IB02/05225  6 The embodiment shows that the
flexibility of the frame structure for the  control information has two
aspects. In the first place, frames have a fixed length but the  number of
frames is not fixed. Every frame starts with a short header that describes
the total  number of frames in the control information block and it
provides the sequence number of 5 this specific frame in the block. In the
second place, the header of each frame also includes  an identifier
indicating the type of information contained in that specific frame. The
identifier  could, for example, be "DI" to indicate Disc Information, or
"CP" to indicate information for  



copy protection. By using this flexible frame structure, the length of the
control information  10 block can be limited to what is needed for every
version of the record carrier, while at the  same time it remains possible
to extend the amount of control information in future versions  and even
extend to different types of information beyond disc information. The
frames implemented in the DVR format have only control information of  the
DI type with only 1 frame per block. The structure of each frame is the
same as that of the  15 frame shown in Figure 3, except that byte 4 has the
value of one. The maximum number of frames in this format preferably equals
32, to have a reasonable number of repetitions of the  block in area 2,
preferably more than 5. In the control information frame 75 out of 112
bytes  are used and 37 bytes reserved. Hence, the efficiency equals 0.67
(=75/112), compared to  only 0.22 for DVD+RW. The DVR format has a
possibility to extend by of a factor 48 20 (=32* 112/75), compared to only
4.5 for DVD+RW. Figure 4 is a schematic representation of an optical
scanning device according  to the invention. A rotation motor 2 rotates
record carrier 1 an axis 3. An optical head 4 can  be moved in the radial
direction indicated by the arrow 5. The rotation of the record carrier  and
the translation of the optical head allow accessing any position on the
record carrier. 25 Optical head 4 is connected to a signal processing unit
7 to transmit signals between the  optical head and the processing unit.
The signal include signals for setting the power of the  radiation beam
emitted by a laser in the optical head and used for scanning the record
carrier,  signals from detectors arranged in the radiation beam reflected
by the record carrier and  modulated by the information in the record
carrier, signals representing tracking errors of the 30 radiation beam,
signals and signals for actuators to control the position of the radiation
beam  with respect to the record carrier. The processing unit controls the
read, write and erase  processes of the optical head by controlling the
power of the radiation beam and the position  of the optical head with
respect to the record carrier. WO 03/054864 PCT/IB02/05225  7 Before the
scanning device starts to read, write or erase on a record carrier
inserted into the scanning device, it will read the control information
stored on the record  



carrier. Thereto, the optical head is positioned in area 2 comprising the
blocks with control  information. It starts reading in a track on which the
radiation beam is focussed. The position 5 within the track can be derived
from address information recorded in the wobble channel of  the track or in
the frames or from the presence of unique identifiers recorded in the
information identifying the start of a frame. The processing unit derives
the number of frames  in a block from byte 4 of the frame. The position of
the number in the frames is known  because of the fixed format of each
frame. The processing unit can use the number of frames 10 for reserving
memory in the device for storing the control information. The sequence
number  of the frame is also read from the frame. The device will read the
subsequent frames recorded  in the track, until the frame having the same
sequence number as the first-read sequence  number. The series of frames
read will contain all control information of the control  information
block. The processing unit may arrange the information in the order of the
15 sequence number. In another mode, the scanning device must be provided
with control  information of a specific type, e.g. copy right information.
The scanning head will read  frames and retrieve the information type of
each frame. It will read the control information of  the frame that has the
correct information type. During a write action, the scanning device can
amend the control information  20 or add new information, e.g. by changing
parameter values or adding entries to the table of  contents. WO 03/054864
PCT/IB02/05225  8  CLAIMS : 1. An optical record carrier for storing user
information and control information,  the control information being
arranged in a block of frames of equal length, the block  including an
identification of the total number of frames in the block. 5 2. An optical
record carrier according to Claim 1, wherein each frame includes  the
identification of the total number of frames in the block. 3. An optical
record carrier according to Claim 1, wherein a sequence number is  recorded
in each frame, the sequence number representing the position of the frame
within  10 the block and the last sequence number identifying the total
number of frames in a block. 



4. An optical record carrier according to Claim 1 or Claim 2, wherein at
least one  of the frames in a block includes an identification of the type
of control information recorded  in the frame. 15 5. An optical record
carrier according to Claim 1 or Claim 2, on which a series of  blocks
having identical control information is recorded. 6. An optical scanning
device for reading an optical record carrier according to  20 Claim 1,
including a read head and signal processing means for retrieving
information from  the record carrier, the processing means being adapted
for reading the identification of the  total number of frames in the block
and reading control information in a number of frames  equal to the total
number. 25 7. An optical scanning device according to Claim 6 for reading
an optical record  carrier according to Claim 3, wherein the processing
means is adapted for reading the  sequence number of a frame. WO 03/054864
PCT/IB02/05225  9 8. An optical scanning device according to Claim 6 or
Claim 7 for reading an  optical record carrier according to Claim 5,
wherein the processing means is adapted for  reading the identification of
the type of control information recorded in the frame. 5 9. A method for
manufacturing a record carrier for storing user information and  control
information, including the step of recording the control information
arranged in a  block of frames of equal length, each block including an
identification of the total number of  frames in the block. 


