
1 System for storing and reproducing information. The invention relates to
a system for storing and reproducing information, comprising a disc-shaped
information carrier and an apparatus comprising reading/writing means for
reading and writing information blocks on a continuous track intended for
recording, which track is arranged according to a helical or concentric
pattern of windings 5  and is determined by a servotrack on the information
carrier, which apparatus comprises driving means for causing the
information carrier to rotate, and a read/write head for scanning the
track, and which servotrack has a periodic modulation in which disc
information is encoded. The invention further relates to an information
carrier to be used in such a 10 system. The invention further relates to an
apparatus for reading and writing information blocks to be used in such a
system. The invention further relates to a method of writing a reference
mark on an information carrier. 15                  The invention likewise
relates to a method of writing information blocks on a record carrier. A
system of the type defined in the opening paragraph, comprising an
information carrier and an apparatus for reading and writing information,
is known from US 20  4,901,300 (PHN 12.398). The information is encoded
into an information signal which includes time information and may be
subdivided in accordance with this time information into addressable
information blocks, such as with CD-ROM. The information carrier has a
pregroove for causing servotrack signals to be developed, and the radial
position of which pregroove periodically varies in accordance with a
so-called wobble. During the scanning of 25  the track, this wobble leads
to a modulation in the servotrack signals. This modulation comprises
modulation-encoded synchronization symbols and position information, which
position information indicates the absolute length of the track from the
start. During recording, the time/address information is synchronized as
much as possible with the synchronization symbols, so that the information
blocks are written on the information    2 carrier at a desired position in
accordance with their address. A problem of such a system is that the
pregroove wobble signal is 



modulated with a relatively low frequency and that it is hard to derive
therefrom with great accuracy and little delay the position of the
read/write head as well as the instants of 5  occurrence of the
synchronization symbols. In addition, the pregroove wobble signal is
modulated with little intensity and, therefore, sensitive to disc flaws. No
measures have been taken to correct errors which occur when the position
information is derived. Neither is it possible during a jump to a desired
information block to determine exactly how many times the track is to be
crossed, because only the distance from an information block to the start
of 10 the track is known. It is an object of the invention, for example, to
provide a system which comprises a reading/writing apparatus and an
information carrier, in which system the position of an information block
can be determined in a reliable, rapid and accurate manner. 15
According to a first aspect of the invention a system for storing and
reproducing information, as defined in the opening paragraph, is
characterized in that the disc information comprises winding information in
windings which identifies each particular winding of the track, the
apparatus comprises reading/writing means for reading and writing through
the read/write head at least a first reference mark on the information
carrier, which 20  reference mark is indicative of the location of a
reference angular position, and determining means for determining an actual
angular position relative to the reference angular position, and the
reading/writing means are adapted for positioning the read/write head in
radial direction as a function of the winding information, and for
effecting the start of the reading or writing operation in dependence on
the actual angular position. 25                  The invention is
advantageous, for example, in that the actual angular position is always
available with great accuracy, even if the read signal and/or the
servotrack signal is temporarily interrupted due to a damaged information
carrier or a jump of the read/write head. As the apparatus according to the
invention processes the reference marks by the same read/write head as the
information blocks, a high position accuracy of the 30  information blocks
relative to the reference mark can be achieved in a simple manner. Writing
is not affected by disturbances in the pregroove signal because, prior to
the writing operation, the winding information needs to be decoded to
verify the radial position. The information carrier can be manufactured in
a simple manner, because it need not comprise an accurately positioned
pattern of address information or synchronization symbols.    An embodiment
for the system according to the invention is characterized in that the
reading/writing means for reading and writing the reference mark are
adapted to 



reading and writing various reference marks on the information carrier,
while each reference mark comprises information indicating the position of
that particular reference mark relative 5 to the reference angular
position. This embodiment is advantageous in that in the event of damage to
the information carrier, which renders the first reference mark illegible,
one of the other reference marks can be used. This provides a high
reliability of information reproduction despite the damage to the
information carrier. A further embodiment for the system according to the
invention is 10  characterized in that the reading/writing means for
reading and writing the reference mark are adapted for reading and writing
reference blocks separately from the reference marks, which reference
blocks comprise information indicating the position of the reference marks
relative to the reference angular position. This embodiment is advantageous
in that once the reference marks have been written, the position of the
remaining marks relative to the first 15  mark can be determined very
accurately. Subsequently, this information is separately written in the
reference blocks on the information carrier. As a result, when the
remaining reference marks are used, the reference angular position is known
with substantially the same accuracy. A further embodiment for the system
according to the invention is 20  characterized in that the information
blocks contain a header stating a block number which uniquely identifies
that particular information block, and in that the apparatus comprises
determining means for determining a position of that particular information
block on the information carrier, that is to say, a winding and an angular
position, in dependence on the block number. This embodiment is
advantageous in that the user has the disposal of a 25  continuous series
of block numbers and that he does not need to know the physical location of
the information blocks on the information carrier. A further embodiment for
the system according to the invention is characterized in that the
reading/writing means for reading and writing the information blocks are
adjusted to the writing of lead-in symbols prior to the information blocks
and for 30  tuning the reading means in dependence on the lead-in symbols
prior to the reading of that particular information block. This embodiment
is advantageous in that the reading means are always tuned on the basis of
lead-in symbols written during a writing operation of that particular
information block. This advantage is especially of importance if the blocks
have been written under variable circumstances, for example, on different
recording apparatus.    According to a second aspect of the invention, an
information carrier of 



the type defined in the opening paragraph is characterized in that the disc
information comprises winding information in windings which identifies each
particular winding of the track. This information carrier is advantageous,
for example, in that the position in radial 5  direction relative to the
point of rotation is known exactly. As a result, there can be verified in a
simple manner whether the correct winding has been reached when an
information block in another part of the information carrier is skipped to.
A further embodiment for the information carrier according to the invention
is characterized in that the modulation period in a part of the servotrack
increases 10  proportionally to a distance from that part to a point of
rotation of the information carrier. This embodiment is advantageous in
that the modulation frequency in the servotrack signal at constant angular
velocity is independent of the spot where the read/write head is located. A
further embodiment for the information carrier according to the invention
is characterized in that the winding information contains various
independently 15  decodable winding information frames per winding, while a
winding information frame contains a winding number uniquely identifying
that particular winding, and an angle number indicating an angular position
of that particular winding information frame, while there is a
correspondence of angle numbers in winding information frames whose angular
positions correspond. This embodiment is advantageous in that despite a
local damage of the 20  information carrier, the winding number can
nevertheless be read. The angle number is important for a helically
arranged track, because the reference angular position may be selected
substantially equal to the angular position at which the winding number
changes. This angular position may be simply derived from the angle number.
A further embodiment for the information carrier according to the 25
invention is characterized in that the information carrier carries one or
more reference marks which reference marks are indicative of the location
of a reference angular position. This embodiment is advantageous in that
the information carrier can be used in a simple reading and writing
apparatus that does not include writing means for writing reference marks.
A further embodiment for the information carrier according to the 30
invention is characterized in that the information carrier has an
information track that is representative of one or more information blocks.
This embodiment is advantageous in that part of the information carrier may
be provided with information beforehand by a manufacturer, while at a later
stage the user can add information thereto. According to a third aspect of
the invention, an apparatus of the type    



5 mentioned in the opening paragraph is characterized in that/the apparatus
comprises reading/writing means for reading and writing by the read/write
head at least a first reference mark, which reference mark is indicative of
the location of a reference angular position, and determining means for
determining an actual angular position relative to the reference 5 angular
position, and the reading/writing means are adapted for positioning the
read/write head in a radial direction in dependence on the winding
information, and for causing the reading or writing to start in dependence
on the actual angular position. This system is advantageous, for example,
in that a high degree of accuracy at the start of the writing operation can
be achieved, because the reference marks are read with the read/write head.
10  Subsequent to a jump, the writing of information blocks may be started
rapidly, because there only needs to be verified whether the correct
winding has been reached. A further embodiment for the apparatus according
to the invention is characterized in that the apparatus comprises
generating means for generating one or more pulses per rotation and in that
the determining means for determining the actual angular 15  position are
adapted to determining the actual angular position in dependence on a
reference mark and the pulses. This embodiment is advantageous in that the
reference mark has to be read out only once after the start of the rotary
movement, so that, thereafter, the time relation between the pulses and the
reference angular position is known. The actual angular position may then
be simply determined, for example, by counting the time after the pulses.
20                   A further embodiment for the apparatus according to
the invention is characterized in that the apparatus comprises control
means for controlling the writing velocity in dependence on the winding
information, so that the information blocks are written with a constant
information density. This embodiment is advantageous in that a maximum
amount of information can be written on the information carrier with a high
degree of 25  accuracy of the actual angular position, because the angular
velocity remains constant. According to a fourth aspect of the invention a
method of realising a reference mark on an information carrier according to
the invention is characterized in that one or more reference marks are
written at a given position relative to the servotrack, which reference
marks can be read by reading means for reading information blocks from the
30  information carrier. The method is advantageous, for example, in that
an information carrier is rendered suitable for use in a simple
reading/writing apparatus that does not include writing means for writing
reference marks. According to a fifth aspect of the invention, a method of
writing information blocks on an information carrier according to the
invention is characterized in  



6 that the information blocks are radially positioned as a function of the
servotrack and in angular orientation as a function of reference marks,
which reference marks can be read by reading means for reading information
blocks from the information carrier. The method is advantageous in that,
for example, an information carrier is rendered suitable for use in a 5
simple reading apparatus for solely reading information blocks, which
apparatus does not comprise writing means for writing information blocks
and/or reading/writing reference marks. These and other aspects of the
invention will be apparent from and elucidated with reference to the
embodiments described hereinafter. 10 In the drawings: Fig. 1 shows an
information carrier with a pregroove, Fig. 2 shows an information carrier
with reference marks, 15                  Fig. 3 shows successive
information blocks with lead-in symbols, Fig. 4 shows an apparatus for
reading and writing information blocks, and Fig. 5 shows an apparatus
comprising pulse generation means. In the drawing Figures, elements
corresponding to those already described 20  carry like reference numbers.
Fig. la shows a disc-shaped information carrier 1 which comprises a
continuous track 9 intended for recording, which track is arranged in a
helical pattern of windings 3. The windings may also be arranged
concentrically instead of helically. The track 9 on the information carrier
is indicated by a servotrack in which, for example, a pregroove 25  4
enables a read/write head during scanning to follow the track 9. A
servotrack may also be formed, for example, by regularly spread sub-tracks
which, in the servotrack system, periodically cause signals to occur. Fig.
lb shows a cross-section along a line b-b of the information carrier 1, in
which a substrate 5 is covered by a recording layer 6 and a transparent
layer 7. The pregroove 4 may also be arranged as a land or be a material 30
property that differs from its environment. The recording layer 6 may be
deposited in optical manner, magneto-optical or magnetic manner by an
apparatus for reading and/or writing information such as the known CD
recordable or hard disc for computer use. A description of the reading of a
CD and the use of a pregroove can be found in the title "Principles of
optical disc systems" by Bouwhuis et al., ISBN 0-85274-785-3. The drawing
Figures 1c and  



1 7 1d show two examples of a periodic modulation (wobble) of the
pregroove. This wobble causes an additional signal to arise in a servotrack
recorder. The wobble is, for example, frequency modulated and disc
information is modulation encoded. A comprehensive description of the
inscribable CD system comprising disc information obtained in such a 5
manner can be found in US 4,901,300 (PHN 12.398) and US 5,187,699 (PHQ
88.002). On the information carrier according to the invention, each
winding 3 in the area intended for recording contains winding information.
Each winding 3 accommodates a unique code which indicates, for example, the
radial position of the winding. A simple example of such a code is a
winding number, counting up, for example, from 0 from the 10  innermost
winding outwards. The winding information may also contain a distance to
the point of rotation. To decode the winding information, it is
advantageous if the modulation of the pregroove has such a pattern that a
constant frequency, irrespective of the radial position is developed during
reading. A modulated signal having a constant frequency may very well be
freed from disturbing signals by a simple filter. For this purpose, the
period of the space 15  modulation preferably increases proportionally to
the distance to the point of rotation 10. As a result, a constant
modulation frequency is developed when the information carrier has a
constant angular velocity. It is also possible that a different pattern of
the space modulation period and a linked pattern of the angular velocity is
selected, for example, a decrease of the angular velocity with an
increasing radial distance to the point of rotation 10. This confines 20
the difference between the top and bottom information rate of an
information carrier that can be inscribed with a constant information
density. The space modulation period is then selected to correspond with
the variation of the angular velocity, so that the period multiplied by the
angular velocity divided by the radial distance is constant. For verifying
the exact winding after a jump, it is advantageous to repeat the winding
information several times per 25  winding in winding information frames.
Such a winding information frame must be individually decodable. This also
provides good protection against local damages. It is attractive to number
the winding information frames successively by an angle number, so that
always a (coarse) indication is available of the angular position relative
to the imaginary line 8, where the winding numbers advance in the case of a
helical track. There should be 30  noted that the blank information carrier
according to the invention can be manufactured in a simple manner because
not a high degree of accuracy with respect to the position of the winding
information or winding information frames is necessary, in contrast to, for
example, 



the synchronization symbols in the pregroove on the known information
carrier. Neither is it necessary to record addresses or sector subdivisions
such as are customary for known optical    8 information carriers for
storing data. Fig. 2 shows an information carrier according to the
invention, having reference marks 21, 22. During writing, an information
block is positioned on the information carrier in a specific winding 3
starting from a particular angular position relative 5 to a reference
angular position denoted by the reference marks 21, 22. The position of an
information block is to be determined as accurately as possible.
Consequently, the blocks can be written small mutual distances apart (see
Fig. 3, buffer 34) in a random writing order. For this purpose, the
information carrier is first provided with at least one reference mark 21
to indicate the reference angular position. The reference mark 21 is
written by the write head 10  which also writes the information blocks.
Preferably, the reference mark 21 is positioned at a known angle relative
to the imaginary line 8 on which the winding numbers leap. The reference
mark 21 may be recorded at a random position of the information carrier,
provided that also information is recorded denoting this position relative
to the reference angular position. It is attractive to record further
reference marks 22 spread over the information 15  carrier and to provide
information about the position of that particular reference mark relative
to the reference angular position. In consequence, when the reference mark
is read out, a reference mark may be found more rapidly, because there is
no need for waiting any further until the information carrier 1 has made a
full turn. Even in the case of a damage at the position of the first
reference mark 21, the information carrier is quite usable. A slight 20
deviation in the reference angular position when different reference marks
are used may be achieved by determining in the best possible way the
position of one or more reference marks 22 subsequent to their being
written, for example, by repeatedly measuring the period of time between
all the reference marks. Subsequently, the information about the accurately
measured position may be stored in reference blocks which are to be
recorded separately. 25                   For positioning a random
information block, the desired radial position and the desired angular
position are to be known. For this purpose, an address is assigned to each
information block, which address is preferably included in a header in the
information block itself. The address may comprise the desired position. It
is advantageous to give the information blocks a simple address, for
example, a block number which successively 30  numbers the information
blocks. It is possible to position the blocks in a fixed pattern per 



winding, for example, with a fixed number of blocks per winding. It is then
simply possible to derive the desired position from a block number. The
ratio between the length of the data area of a block and the space covered
by overhead, for example, a buffer between the blocks, is then to be
largest possible. Thus it is advantageous to select long blocks, so that
9 also an error-correcting code may be applied which is capable of
correcting rather long burst errors. For a higher information density on
the information carrier 1 it is advantageous to position a growing number
of information blocks towards the outer rim per winding 3. This may be
effected by subdividing the information carrier into a number of concentric
zones, 5 and taking for each zone an equal number of information blocks per
winding 3, but a larger number than in the zones positioned more inward. A
constant information density may be achieved by writing information blocks
of the same length and positioning them equal distances apart in the
direction of the track. On an information carrier having a track of known
dimensions, there may be exactly determined in which winding and at which
angular 10  position an information block bearing a particular block number
starts. It is then important to lay down the dimensions of the track in a
standard and to start from the standardized dimension and from the track
and not from the real dimensions when the position is calculated. Fig. 3
shows in a diagram several information blocks 31 which are 15  recorded
successively in the track. For each block a space 36 is reserved between
the block boundaries 35. This space is such that with the maximum
tolerances the information blocks stay within these block boundaries and
thus never overlap during the positioning. With normal and thus smaller
tolerances, a buffer 34 of unwritten surface remains blank. When the
maximum tolerances are determined, variations of the writing speed, speed
of rotation, 20  eccentricity of the reading/writing apparatus and
inaccuracy of locating the positions of the reference marks 21, 22 are to
be taken into account. The eccentricity of the information carrier itself
does not play any role, because this eccentricity is the same both during
reading and writing, and is thus cancelled. As a result of the tolerances,
an area 33 containing residual information from previous information blocks
which had previously been recorded in 25  the same space 36 may develop
before and after an information block 31. It is advantageous to let the
information blocks 31 be preceded by lead-in symbols 32. The means for
reading and recovering information from the information pattern recorded in
the track may then be adjusted while these lead-in symbols are being read
out. For example, first the presence of 



symbols is detected and after that the following may be successively
released: an automatic 30  gain control (AGC), the adjustment of the
detector level (in the slicer) and clock recovery (in a Phase-Locked Loop).
As a result, the reading operation may be performed optimally, even if the
information patterns of the information blocks exhibit variable quality,
for example, because information blocks have been recorded by different
apparatus. Once a block has been read out completely, the AGC, slicer and
PLL are frozen until the beginning of the next    10 series of lead-in
symbols is detected. In this respect there is observed that, although the
tuning may commence as early as the area 33 with residual information from
a previous information block, the time of tuning the AGC, the slicer and
the PLL can always be selected such that these elements are tuned to the
available block within the period of the 5  lead-in symbols. Finally, the
area 32 of the lead-in symbols is selected such that the maximum variation
in the beginning of the writing of an information block 31 is always
smaller, so that never a beginning of a previous information block
containing a previous header with address information is found in area 33.
Besides the address, the header preferably includes the winding number, so
that when information is written in a previously 10 written area of the
information carrier 1, the winding number can also be determined or
verified by the reading of information blocks. Fig. 4 shows an apparatus
for reading and writing information blocks on a disc-shaped information
carrier which is, for example, optically, magneto-optically or magnetically
inscribable. The apparatus comprises driving means 45 for causing the 15
information carrier 1 to rotate, and comprises a read/write head 42 for
scanning the track formed on the information carrier by the servotrack. The
read/write head 42 is positioned on the track in radial direction by servo
means 44. According to the known tracking and focusing methods the
read/write head scans the track and, in addition, the servo signals have a
modulation, for example, caused by wobble in the pregroove. The servosignal
is 20 demodulated and the disc information encoded therein is recovered in
the servo means 44 and fed to the system controller 46. An extensive
description of the inscribable CD system which is thus provided with disc
information, can be found in US 4,901,300 (PHN 12.398) and US 5,187,699
(PHQ 88.002). The available information is subdivided into blocks in the
writing means 41 and converted into a writing signal for the read/write
head 42. The writing means 25  41 comprise, for example, an error coder and
a channel coder. During the reading operation the signal from the
read/write head 42 is reconverted into information in the reading mens 



43, for example, which comprise a channel decoder and an error corrector.
The apparatus comprises reference means 47 for reading and writing
reference marks and angle measuring means 48 for determining the actual
angular position. The system controller 46 controls these 30 two means and,
in addition, the servo means 44, the writing means 41, the reading means 43
and the driving means 45, and is arranged for executing the procedures to
be described hereafter. After an information carrier 1 is inserted into the
apparatus, an attempt is made to read one or more reference marks at a
predefined radial distance via the reading    11 means 43 and the
read/write head 42. If no reference marks are found, an angle orientation
of the servotrack is derived from the winding information, for example, the
imaginary line 8 (see Fig. 1), where the winding information of a new
winding starts. A first reference mark 21 (see Fig. 2) is now written at a
predefined position relative to the servotrack. A radial 5  position on the
outer edge is advantageous in that a linear or time error causes a small
angle error to be found when the reference mark is detected. Subsequently,
one or more further reference marks 22 may be written, while each time a
reference mark is recorded, its angular position relative to the first
reference mark 21 is recorded. In an improved embodiment for the means 47,
the angular position of the remaining reference marks 22 is measured 10
carefully, for example, by recurrently measuring the time between the
reading of the first reference mark 21 and each of the remaining reference
marks 22 and taking the mean value. Then the mean value is separately
recorded in reference blocks. When an information carrier that has
reference blocks is read out, they can be read out once and the exact
position of the remaining reference marks can be stored in the system
controller 46. 15                  Prior to the writing of an information
block, first the reference mark 21 is read out and the rotation period of
the information carrier is determined. If the first reference mark 21 is
illegible due to damage or if another reference mark 22 can be read out
first, the latter is considered the starting point. The actual angular
position may be determined by counting the angle measuring means 48 over
time with a measuring frequency starting from 20  the reading of the
reference mark by reading means 47. The actual angular position is then
equal to the measured time divided by the period of rotation, increased by
the angular position of the reference mark 21, 22 relative to the reference
angular position. If the information carrier 1 rotates at a speed that is
exactly known driven, for example, by a stepping motor as driving means 45,
or a motor driven in sync with a measuring frequency, 



25  the actual angular position can be determined during various rotations
without loss of accuracy by always starting the counted time from 0 again
after a full rotation. A large number of writing or reading actions may
then be carried out without intermittently reading a reference mark again.
The rotation period of the information carrier 1 may be accurately
determined, as required, by recurrently reading the reference mark 21, 22
or by measuring 30  the modulation frequency of the wobble. In radial
direction the read/write head 42 may be positioned by counting the windings
from the known winding up to the desired winding in the case of a jump.
When the read/write head 42 arrives, the winding can be verified by a
decoding of the winding information. Initially, the read/write head 42 may
also be positioned coarsely by bringing it to a certain distance from the
point of rotation and reading the    12 winding number, after which the
accurate positioning can be effected by counting several more windings to
the inside or outside. After the radial positioning, the writing of a block
at the thus timed moment is started, so that the block is written at the
desired angular position relative to the reference mark 21. In the case of
uninterrupted writing actions, the radial 5 position can be monitored by
counting the rotations. After an information block has been similarly
positioned, it can also be read out. The winding may be verified by
directly reading the information block; the information block is then to
contain a header with address information. Fig. 5 shows a different
embodiment for an apparatus according to the 10 invention, comprising means
51 for generating pulses. At one or more fixed instants, pulses are
generated for each rotation. The pulses may be derived, for example, from
the driving means 45. For the rotation speed control these means already
often comprise a tachogenerator which generates a fixed number of pulses
per rotation. The means 51 may also include a separate pick-up element for
generating pulses, such as, for example, a light- 15  sensitive cell which
is exposed once or various times per rotation. The pulses are applied to
the angle measuring means 48 which determine the reference angular position
relative to the pulses before the information blocks are recorded. For this
purpose, there will be determined the position of the pulses relative to
the reference marks 21, 22. The actual angular position relative to the
pulses can then be determined. As a result, the reference mark need no
longer 20  be read out and there is always an accurate actual angular
position available. It is then advantageous always to derive the actual
angular position from the most recently occurring pulse. The more pulses
per rotation are available, the smaller is the uncertainty caused by 



variations in the speed of rotation. A high reliability during writing may
be obtained by verifying the occurrence of the pulses relative to the
counted time. If a pulse differs too 25  much from the expected instant,
the writing operation may be halted. It is important for the pulses always
to occur accurately at the same angle during each rotation; the angle
relative to the information carrier 1 is unimportant. After a particular
period of time, the position of the pulses may slightly shift caused by,
for example, temperature effects. As a compensation, the apparatus may
perform at times a 30  calibration of the actual angular position by
re-writing reference marks. A further embodiment for the apparatus
comprises control means 52 for controlling the writing speed in dependence
on the winding information, so that the information blocks are written with
a constant information density. The radial distance to the point of
rotation can be simply derived from the winding information, for example,
if the    13 windings are numbered successively and the distance between
the windings and the radial distance of the first winding are known. It is
advantageous to have the information carrier rotate at constant speed,
because the speed need not be adapted then in the event of a jump of the
read/write head. By increasing the writing speed, in this case
proportionally to the 5  increase of the radial tance, the linear
information density remains constant and an information block always needs
a space 36 of the same length. In this manner a maximum amount of
information can be written on the information carrier. For generating a
write clock which is applied to the writing means 41, control means 52 may
comprise, for example, a VCO (Voltage-Controlled Oscillator). This
voltage-controlled oscillator is 10  controlled by the system controller 46
with a voltage derived from the radial distance. High accuracy of the
generated write clock is achieved by calibrating the VCO prior to the
writing operation, preferably by determining the necessary control voltage
for various known frequencies. If an apparatus has a variable speed of
rotation, the adaptation of the writing speed may be tuned thereto, so that
the information density remains constant. It is also 15  possible to
subdivide the information carrier into a number of concentric tracks within
which the write clock is fixed and in which the write clock increases from
one track to the next. The write clock may then be generated, for example,
by a Frequency Synthesizer for which a known frequency of a crystal
oscillator is coupled according to an adjustable dividing factor (M: N) to
a VCO and is thus converted into the desired write clock.  



14 1.          System for storing and reproducing information, comprising a
disc-shaped information carrier (1) and an apparatus comprising means (41,
43, 44) for reading and writing information blocks on a continuous track
(9) intended for recording, which track (9) is arranged according to a
helical or concentric pattern of windings and is 5       determined by a
servotrack (4) on the information carrier (1), which apparatus comprises
driving means (45) for causing the information carrier (1) to rotate, and a
read/write head (42) for scanning the track (9), and which servotrack (4)
has a periodic modulation in which disc information is encoded,
characterized in that the disc information comprises winding information in
windings which identifies each particular 10      winding (3) of the track
(9), the apparatus comprises means (47) for reading and writing through the
read/write head at least a first reference mark (21) on the information
carrier which reference mark (21) is indicative of the location of a
reference angular position, and means for determining an actual angular
position relative to the reference angular position, and the means for
reading and writing (41, 43, 44) are adapted for 15      positioning the
read/write head (42) in radial direction as a function of the winding
information, and for effecting the start of the reading or writing
operation in dependence on the actual angular position. 2.          System
as claimed in Claim 1, characterized in that the means (47) for reading and
writing the reference mark are adapted to reading and writing various 20
reference marks (22) on the information carrier (1), while each reference
mark (21, 22) comprises information indicating the position of that
particular reference mark relative to the reference angular position. 3.
System as claimed in Claim 1, characterized in that the means (47) for
reading and writing the reference mark are adapted for reading and writing
reference 25       blocks separately from the reference marks, which
reference blocks comprise information indicating the position of the
reference marks (21, 22) relative to the reference angular position.
information blocks (31) contain a header stating a block number which
unique identifies that particular information block, and in that the
apparatus comprises means for determining a position of that particular
information block (31) on the information 



carrier, that is to say, a winding and an angular position, in dependence
on the block 5      number. 5.         System as claimed in one of the
Claims 1 to 4, characterized in that the means (41, 43, 44) for reading and
writing the information blocks (31) are adjusted to the writing of lead-in
symbols (32) prior to the information blocks (31) and for tuning the
reading means (43) in dependence on the lead-in symbols prior to the
reading of that 10      particular information block (31). 6.
Information carrier for reading and writing information blocks on a
continuous track (9) intended for recording, which track is arranged
according to a helical or concentric pattern of windings, which track is
indicated by a servotrack (4) on the information carrier, which servotrack
(4) has a periodic modulation in which disc 15      information is encoded,
characterized in that the disc information contains winding information in
windings (3) which information identifies that particular winding (3) of
the track (9). 7.          Information carrier as claimed in Claim 6,
characterized in that the period of the periodic modulation in a part of
the servotrack (4) increases proportionally to a 20      distance from that
part to a point of rotation (10) of the information carrier. 8.
Information carrier as claimed in Claim 6 or 7, characterized in that the
winding information contains various independently decodable winding
information frames per winding, while a winding information frame contains
a winding number uniquely identifying that particular winding (3), and an
angle number indicating an 25      angular position of that particular
winding information frame, while winding information frames corresponding
in angular position have corresponding angle numbers. 9.
Information carrier as claimed in one of the Claims 6 to 8, characterized
in that the information carrier carries one or more reference marks (21,
22) which 30      reference marks are indicative of the location of a
reference angular position. 10.        Information carrier as claimed in
one of the Claims 6 to 9, characterized in that the information carrier has
an information track that is representative of one or more information
blocks.    11.        Apparatus to be used in a system as claimed in one of
the Claims 1 to 5, comprising means (41, 43, 44) for reading and writing
information blocks on a continu- ous track (9) intended for recording on an
information carrier (1) as claimed in one of 



the Claims 6 to 10, which apparatus comprises driving means (45) for
causing the 5      information carrier to rotate, and a read/write head
(42) for scanning the track (9), characterized in that the apparatus
comprises means (47) for. reading and writing through the read/write head
(42) at least a first reference mark (21), which reference mark is
indicative of the location of a reference angular position, and means for
determining an actual angular position relative to the reference angular
position, and the 10      means for reading and writing (41, 43, 44) are
adapted for positioning the read/write head (42) in radial direction in
dependence on the winding information, and for effecting the start of the
reading or writing operation in dependence on the actual angular position.
12.        Apparatus as claimed in Claim 11, characterized in that the
apparatus 15      comprises means (51) for generating one or more pulses
per rotation and in that the means (48) for determining the actual angular
position are adapted to determining the actual angular position in
dependence on a reference mark and the pulses. 13.        Apparatus as
claimed in Claim 11 or 12, characterized in that the apparatus comprises
control means (52) for controlling the writing velocity in 20
dependence on the winding information, so that the information blocks (31)
are written with a constant information density. 14.        Method of
realising a reference mark on an information carrier as claimed in one of
the Claims 6 to 8, characterized in that one or more reference marks are
written at a given position relative to the servotrack, which reference
marks can be read 25      by reading means for reading information blocks
from the information carrier. 15.        Method of writing information
blocks on an information carrier as claimed in one of the Claims 6 to 10,
characterized in that the information blocks are positioned in radial
direction as a function of the winding information from the servotrack and
in angular orientation as a function of reference marks, which reference
marks can be read 30      by reading means for reading information blocks
from the information carrier.    


