WD 03/ 054864 PCT/1B02/ 05225 1 Record carrier and scanning device The
invention relates to an optical record carrier for recordi ng user

i nf or mat iwo dnssseont rol i nformation. The invention al so recatiBe/4502:an
optical scanning device for reading fromand/or witing on such a record
carrier. The invention also relates to a device for manufacturing such a
record digoordearrier e\sepalng geyaee of optical record carriers, in particul ar
optical record carriers of the wite-once type such as the so-called CD-R
and DVD+R and those of the rewitable type such as the so-called CD RWand
DVD+tRW require that so-called control information is enbossed in the

bl ank disc. This control information is used by a reading/witing device to
control the processes of witing, 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; paraneters of the record
carrier, such as tThckvaitioalhelatee fcareopmizalecodi dayriarfor decandatgarseof a

di sc-shaped record_ carrier; parangter values for reading,.witin nd
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and for di ergnt speeds; tormat of the user iInformation; 15 information on
t he pr otdevidedor mbnifheturisg suchrifrecardtcaorer. e. g. copy right information;
information a bar gode on the record carrier, such as its. presence and the
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the bl ock of control information on the record carrier, e.g. in the form

of addi tduchas thersordalied CR-RWeandBVO-RW creauize that soFpalledsantrel infosmetipmisi on of

a 20 read-only. record rrier. is recorded. on the,record carrier,during its
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type, pagdntf theheocesyel bovriting aeadh aid/6P¢tadifg of %P irfln Adntdhahe aeerd
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of the aligoMRped Aol ¢afi@t padmerr aslutd for véldige weitiagaad erafinigpsuchtas welty, i t
can be recorded in pits or other enbossed structures or in_user-w.itable
mar ks, fRSYveraad mgt%rrﬁs af tf_},lp@zrgﬁ Fignals kegd ppwsr yid 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.



the information |ayer. WO 03/054864 PCT/1B02/ 05225 2 One of the first
actions of a device when a new record carrier is inserted is to read the
control Wwofoswosmsd on. From the control information, the deciraBokse2ws how to
handl e the specific record carrier. The2content of the control information
may be different for different versions 5 of a record carrier, e.g. for
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I nf or matreggid Gaticehange from one version to another, the format in which
the control infornmation is recorded on disc does p_referablcii not 10 change.
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starting polnts of subsequent bl ocks are closer 20 together. Hence, a read

head t hat has beeriTheofizead foonat of thechomtrpbisiferiation nauses thedalléwinggdoemhOn
bl ocks wyll b

cl gser to the start, of bl ack, ther.eby reducing t tinme to
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as possible. The total tine required for accessing and reading the control
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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



future versions of the disc such as high-speed or nultiple-speed versions.
This dilemma is thus that the control information should on the one hand be
as 30 shwotosassspossi bl e and on the other hand suffi ci ent IPgTIIBOXNS22Bhe
rewitable DVD+tRW for exanple, definesga control information block of 256
bytes, while in the first marketed version of DVD+tRWonly the first 57
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The first object is achieved i he optical record carrier is adapted for

storlidng user i nf SFheelirstoobjentés asbirvedif thepphigrhracord carmer is adantes for glosingat i on
being arranged in a bloc of. franes,,aof equal -l en . 0 i di ng
on | deniort BatriaoBany Rl Siph B s R Dhiorh A bkl e ot
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of frames. The adaptable nunber of frames in a block provides the required
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| easts ongeragdeapatioy kordlie éontrbl in$drmeatioa) Thie @jual legthef dicfranesy previdesitieng a
relatively small anount of control information may contain one franme and,
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The nunber of franes can %e made as large as required to store the control
i nf or mat filwvedion of theaacbrd eardierhavimy 4 redativeBasrhalbhmokntiof contdd snfarmatnati may i on
of the ncuorg%)aeizlg 01(1)2; frfarrngrragg, hiegce;[, rc}a?n é gc%‘éése zﬁ{cﬁgy 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



defining the extent of the control information. The indication may be
stored in one of the franmes of the block, preferably the first one. This
frame nmaywba3pseei ded with a unique 25 identifier, infornmPeg/aBéosszsanni ng
device of the fact that this frame contajyns the indication. Preferably,
each franme includes the identification of the total nunber of frames in
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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



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

enbodi mrerwO®B/0s486¢4 scanni ng devi ce, the processi ng neans i #CTAB02A¥aH ed f or
readi ng the sequence nunber of a frame. Jhe sequence nunber may be used to
find the first frame of a block and start reading the control information
in the bhGeknctaad thdidentiidatioh Bthe inudier of frarfigyinal Weckduriigate imantifatiréof
series of consecutive frames starting with an arbitrary sequence number
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The third object of the invention is nmet if a method for manufacturing a
recor’d wabble that repressnts thelogls®ructuse.or nat i on and control i nformation

I ncl udes the step of recording the 30 control information arranged in a
bl ock of franmes of equal |ength, each block including an identification of
the total nunber Ofhd shhents advantdpes bhd daturdshef theimyentiaf will bergsparamt &fobi thek i s
equal to ﬁne,or nor e.  Whereas. a scanni nrg devi ce can g/ri te the control
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of frames in a black dyri,ng the facture..of - the record. carrier e.g.
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The objects, advantages and features of the invention will be apparent from
the followi ng nore particular description of preferred enbodi nents of the
invergion, as illEighiedt @dwsantchtbodinavpathei opticalirasird g@smiet 0 avdurding @tHei gur e
1 shows a record carrier according to the invention; Figure 2 shows a part
of a tr aENenting mﬂwm@@owm%w hasir dscehapethe 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.



Figure 3 shows a franme in which control information is recorded; Figure 4
shows a scanni ng device according to the invention. 15 Figure 1 shows an
enbodi merwwO®B/os48e4 opti cal record carrier 1 according to tReT/IBoSALS oN.

Al t hough the enbodi nent shown has a di scg,shape, the record carrier nmay have
any shape, e.g. a rectangular card. The record carrier conprises an area 2
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"CP" to dredseipdnd 376 eesveberoed. 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.



copy protection. By using this flexible frame structure, the length of the
control information 10 block can be Ilimted to what is needed for every
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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.
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