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A record carrier and device for reading and/or writing information are known

from WO 00/43996 (PHN 17323). The information to be recorded is encoded into an
information signal which includes address codes and is subdivided in accordance with the
address codes into information blocks. The record carrier is of a recordable type and has a

20  servo track, usually called pregroove, for causing servo signals to be generated when
scanning the track. A physical parameter, e.g. the radial position, of the pregroove
periodically varies at a predetermined frequency constituting a so-called wobble. During the
scanning of the track, this wobble leads to a variation of the radial tracking servo signals and
a wobble signal can be generated. The wobble is modulated according to a type of

25  modulation using phase modulation for encoding position information. The phase modulation
or frequency modulation used for encoding digital position information is selected to
minimally disturb the component of the predetermined frequency in the wobble signal,
because that component is used to control the recording speed. Hence a majority of the

periodic variations needs to be non modulated, i.e. having the zero crossings not shifted from



2 the nomnal positions. During recording the position information is
retrieved fromthe wobble signal and is used for positioning the
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capacit yof the type of modulation used for position information is rather low. For example in CD-R

and DVD+RW recordable type of discs some permanent data is multiplexed in the servo
track using the modulation system of the position information. However, when a large
amount of permanent data needs to be accommodated on the recordable disc, such would

25  require a large part of the available servo track, and hence a large access time would result
for reading the permanent data. Alternatively, a separate area with read-only type of
information, for example encoded in pits and lands like on DVD-ROM, could be added to the
recordable disc, resulting in a hybrid type of disc. However, such read-only area requires a
separate production step for producing an area with readable marks with a depth equal to

30 read-only type pressed marks. The inventors have seen that a different type of modulation of
the same parameter used for position information provides the required higher data capacity
in a limited amount of disc space. Advantageously no additional production steps are needed,

because the same parameter is modulated but in a different way. Further in most cases no
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according to the invention are given in the further claims.

20 These and other aspects of the invention will be apparent from and elucidated
further with reference to the embodiments described by way of example in the following
description and with reference to the accompanying drawings, in which

Fig. 1a shows a record carrier with a servo track (top view),
Fig. 1b shows a servo track (cross section),
25 Fig. 1c shows a wobble of a servo track (detail),
Fig. 1d shows a further wobble of a servo track (detail),
Fig. 2 shows bi-phase wobble modulation,
Fig. 3 shows MSK wobble modulation,
Fig. 4 shows direct digital modulation,

30 Fig. 5 shows a device for reading information blocks,
Fig. 6 shows a device for writing information blocks.

In the Figures, elements which correspond to elements already described have the same

reference numerals.



Fig. 6 shows a device for witing information blocks. In the Figures,
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pregroove, called wobble. Fig. 1c shows variation of the lateral position, and Fig. 1d shows

variation of the width. This wobble produces a wobble signal in a tracking servosensor. The
wobble is, for example, frequency- modulated, and position information such as an address, a
time code or winding information is coded in the modulation. A description of a rewritable
25  CD system which is provided with position information in such a way can be found in US
4,901,300 (PHN 12.398). A servopattern may also consist of, for example, regularly
distributed sub-patterns which periodically cause tracking signals. Further the servopattern
may include modifications of the land arca beside the pregroove, e.g. an undulating
pregroove having land pre-pits in a specific pattern for encoding position information like in
30 DVD-RW.
The variation of the servo track includes relatively large parts of monotone
wobble, so called non modulated parts. Further the servo track has relatively short parts
where the frequency and/or phase of the wobble deviates from the predetermined wobble

frequency, called modulated parts. In this document any servopattern of a periodic nature in
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20 combinations of wobbles and inverted wobbles, or other phase values may be used. In an

embodiment a predetermined modulation is used after a ADIP Word Sync, indicating
‘empty’, instead of a data bit. Monotone wobbles may be used after the first data bit, or
further data bits may be encoded thereafter. Preferably a large maj ority of the wobbles is not
modulated (i.e. has the nominal phase) for ensuring an easy lock and a stable output of a PLL
25  in a detector; in this embodiment the 8 possibly modulated wobbles are followed by 85 not
modulated (i.e. monotone) wobbles (wobble # 8 to 92). The output frequency of the PLL has
to be as stable as possible, because during writing the write clock is derived from the PLL
output.
Figure 3 shows MSK wobble modulation. The Minimum Shift Keying (MSK)
30 modulation uses a first pattern 31 for transferring a first bit value and a second pattern 32 for
transferring a second bit value. Further combinations of the patterns 31,32 may be used to
transfer synchronisation information. Each MSK pattern has a central part of at least one full
wobble period, in the first pattern the central part 34 in non-inverted, while in the second

pattern the central part 37 is inverted. Each MSK pattern further has a starting part and an
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20  performance of the phase-change recording. If one then wants to store the permanent

information on the disc by straightforwardly embossing pits, these pits will be as shallow as
the grooves and will consequently generate only a very small signal that is difficult or even
impossible to detect using standard methods. One solution is to make the pits deeper than the
grooves to enlarge the signal, but this is difficult and expensive for manufacturing. Another
25  option is to detect the shallow pits using a tangential push-pull channel that is more sensitive
for shallow structures than the conventional central-aperture channel. The detection of this
channel is, however, not standard in optical recording and it is unclear how realistic this
option is.
The solution proposed is to enhance the radial push-pull (RPP) channel for
30  storing the permanent data on a re-writable disc. Also the RPP detection system already
present in recording systems using a pregroove is more sensitive for shallow structures than
the central-aperture channel. The RPP channel is already available in drives for wobble
detection. Also, the same mastering facilities that are used to master the wobble can be

applied for embossing the permanent information. Any type of modulation which encodes
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highest density since the RPP channel is not limited by optical diffraction. The signal
detected in RPP is then similar to the shape of the wobble and can be detected using circuits
25  that are very similar to the circuits used for the detection of the high-frequency data from the
central-aperture channel. In an embodiment crosstalk between neighbouring tracks in the
management area is reduced. This may be achieved by alternating tracks with and without
data modulation. In an embodiment the track pitch in the management region can be chosen
different from the track pitch in the re-writable areas to optimise the push-pull signal and
30 thereby the wobble signal.
Tn a practical embodiment the amplitude of the transverse modulation is for
example 10 to 40 nm, and the length of one bit may be equal to 320 nm to 640 nm. The
length of the bit may be chosen to correspond to a fixed number of bit lengths T of the user

data, e.g. 4T or 8T. Advantageously for the RLL coding the d,k constraints may be selected
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head furtQgl teq by a detector of a usual type, e.g. a four-quadrant diode, for generating a detector

signals 57 including a read signal, a tracking error and a focusing error signal. The tracking
unit 51 is coupled to the read head for receiving the tracking error signal from the read head
and controlling the tracking actuator 59. During reading, the read signal is converted into

25  output information, indicated by arrow 64, in the read circuit 53. The apparatus is provided
with a demodulator 50 for detecting and the retrieving address information from the wobble
signal included in the detector signals 57 when scanning the servo track of the record carrier.
The device is further provided with a system control unit 56 for receiving commands from a
controlling computer system or from a user and for controlling the apparatus via control lines

30 58, e.g. a system bus connected to the drive unit 55, the positioning unit 54, the demodulator
50, the tracking unit 51 and the read circuit 53. To this end, the system control unit comprises
control circuitry, for example a microprocessor, a program memory and control gates, for
performing the procedures described below. The system control unit 56 may also be

implemented as a state machine in logic circuits. The read device is arranged for reading a
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control means which comprise the same elements as the read control means, except for a

write circuit 60 that comprises for example a formatter, an error encoder and a channel
encoder. The write/read head 62 has the same function as the read head 52 together with a

25  write function and is coupled to the write circuit 60. The information presented to the input of
the write circuit 60 (indicated by the arrow 63) is distributed over logical and physical sectors
according to formatting and encoding rules and converted into a write signal 61 for the
write/read head 62. The system control unit 56 is arranged for controlling the write circuit 60
and for performing the position information recovery and positioning procedure as described

30  above for the reading apparatus. During the writing operation, marks representing the
information are formed on the record carrier. The recording control means are arranged for
detecting the periodic variations, for example by locking a phase locked loop to the
periodicity thereof. The demodulator 50 is described above with reference to Figure 5.

Although the invention has been explained by embodiments using a wobble



10 Further the device has a second denodul ator 67 of a different type for
denodul ati ng the permanent data fromthe managenent area. The denodul ation
functi on worms®sponds to the type of nodul ati on used on tir€eTABEABY34Ccarri er
applied, e.g. the direct digital nodulatipnm described with reference to
Figure 4. Under control of the systemcontrol unit 56 the head 52 is
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head 62. The systemcontrol unit 56 is arranged for controlling the wite
circuit 60 and for performng the position information recovery and
positioning procedure as described 30 above for the readi ng appar at us.
During the witing operation, nmarks representing the information are
formed on the record carrier. The recording control neans are arranged for
detecting the periodic variations, for exanple by |ocking a phase | ocked
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with reference to Figure 5. Although the invention has been expl ai ned by
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width. Also for the record carrier an optical disc has been described, but
ot her nedia, such as a magnetic disc or tape, may be used. It is noted,
that in this docunent the word “conprising’ does not exclude the presence
of other elenents or steps than those listed and the word "a' or 5 "an’
precedi ng an el enent does not exclude the presence of a plurality of such
el enents, that



any reference signs do not limt the scope of the clains, that the
invention may be inplenented by neans of both hardware and software, and

t hat sevewealos/osmans' nay be represented Qy t he sane it emprofi/Therosr e.
Further, the scope of the invention is nd linmited to the enbodi nents, and
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features described above. WO 03/034427 11 PCT/|1B02/03934 CLAIMS: 1. Record
carrier conprising a servo track (4) indicating an information track (9)

i ntended for recording information bl ocks represented by marks, which servo
track (4) has a periodic variation of a physical paraneter at a
predeterm ned frequency and nodul ated parts 5 for encoding position

i nformation according to a predeterm ned type of nodul ati on, characterized
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as claimed in claiml1l or 2, wherein the nmanagenent area is not i ntended
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15 3. Record carrier as claimed in claim 2, wherein the direct digital modulation is a

run length limited modulation (RLL).

4. Record carrier as claimed in claim 1 or 2, wherein the permanent data
comprises key blocks for copy-protection and/or digital rights management.

20
5. Record carrier as claimed in claim 1 or 2, wherein the management area is not

intended for recording information..

6. Record carrier as claimed in claim 1 or 2, wherein the management area has a
25  track pitch between neighboring tracks larger than the track pitch in the area of the record
carrier covered by the servo track indicating the information track (9) intended for recording

information blocks.

7. Recording and/or playback device comprising means for writing and/or

30 reading information blocks in an information track (9) on a record carrier that comprises a



12 servo track (4) indicating the information track (9), which device
conpri ses neans for scanning the servo track (4) and denodul ati on neans
for retriwoioagsq@osition information from a signal gener ated/iBy2/@9s4ari ati on
of a physical paranmeter of the servo tracik at a predeterm ned frequency,
whi ch servo track has nodul ated parts for the encoding position information
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of bits are represented by displacements of the servo track in transverse direction.

15
9. Device as claimed in claim 7, wherein the further demodulation means are for

decoding run length limited modulation (RLL).

10. Method of manufacturing a record carrier, in which the record carrier is

20  provided with a servo track (4) indicating an information track (9) intended for recording
information blocks, which servo track (4) is provided with a variation of a physical parameter
at a predetermined frequency and modulated parts for encoding position information
according to a predetermined type of modulation, characterized in that the record carrier
comprises a management area in which the servo track comprises management data

25  represented by further variations of said physical parameter, the further variations being

according to a different type of modulation.



