WO 02/ 05272 PCT/ EPOL/ 05632 ., 1 Device for recording and/or reproducing an
optical record carrier. The invention pertains to a device for recording
and/ or an optical record carrier, conprisin - an o tlcm
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- signal processing means for generating a plurality of secondary position
signals in response to the primary position signals,
- a selection element for selecting one of the position signals as an output
15  signal in response to a selection signal.

Such a device is known from US 4 660 191. The known device comprises a

multiplier for multiplying the second position signal with a multiplication factor. A first

20  differential amplifier subtracts the 6utput of the multiplier from the first position signal. A
second differential amplifier subtracts the third position signal from the output of the
multiplier. A selection element selects the output signal of the first differential amplifier as
the radial error signal if the magnitude of the first position signal is less than the magnitude
of the third position signal. The selection element selects the output signal of the second

25  differential amplifier as the radial error signal if the magnitude of the first position signal is
greater than the magnitude of the third position signal. This arrangement provides for an-
output signal which is a monotonous function of the position in a first range from half a track
before the target track until half a track beyond the target track. The output signal is linear in
a second range from a a quarter of a track at both sides of the target track.



a second range froma a quarter of a track at both sides of the target
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These and other aspects of the invention are described in more detail with
reference to the drawing. Therein
Figure 1 schematically shows an embodiment of a device according to the
20 invention,
Figure 2 shows in more detail a part of the device of Figure 1,
Figure 3 shows some signals occurring in the embodiment of Figure 1 and 2.
Figure 4 shows further signals occurring in the embodiment of Figure 1 and 2.
. Figure 5 shows in more detail another part of the device of Figure 1.
25
Figure 1 shows a device 2 for recording and/or reproducing an optical record
carrier 1. The device 2 comprises a read unit 3 for detecting an optical pattern at the record
carrier and generating an electrical read signal in response thereto. The read signal is
30 equalized by an equalizer 4, in order to optimize the read signal for detection. A detector 5
generates a binary signal out of the optimized read signal. The binary signal is demodulated
by a channel decoder 6. Next the output signal is obtained from the demodulated signal by an
error detecting and correcting unit 7. The signal stored at the record carrier is for example
protected by CIRC-encoding and subsequently modulated by a channel code as EFM.
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The read unit 3 comprises signal processing means 34.1, 34.2, 34.3, 34.4, 35.1,
35.2, 35.3, 35.4 for generating secondary position signals S1, S2, S3, S4 in response to the
20  primary position signals. In the embodiment shown the secondary position signals relate to
the primary position signals D5, C and D1 as follows:
S1=D5+C1,
§2=-C+C2,
S3=C+C3,
25 S4=D5+C4.
The proper values for the constants Cl, ..., C4 depend on the amplitudes of the signals D5, C
and D1. Preferably these signals should have a mutuaily equal amplitude in order to achieve
that the signal WRE is a substantially linear function of the position with respect to the target

track. If the signals DS, C and D1 have an amplitude equal to 1 the said constants preferably
30  have the values:

Cl=-242, C2=—2,C3=+2,C4= 4242

A selection element formed by a multiplexer 36 selects one of the position
signals 81, 82, D1, S3, S4 as an output signal WRE in response to a selection signal SEL.



S1= D5 + d, S2=-C+C2, S3 = C+ C3, 25 S4 = D5 + C4. The proper val ues
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t abl e. Bl-it is also shown which of the position signals S 1, S2,

D1, S3, S4 is selected by the -nultiplexer. Range SEL WRE WRE<-2,r2- 1 S1
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Figure 4 shows in dasH&#ng$ nes the five pSELtlanBﬁgnal s{ S1, sS2, D1, S3 and
S4, 10 and in a soliq frme—tre_outputsiyyat—WREprovided by the

mul ti pl exer 36. The dngRE< 3d5rd| ng to Fhe |nve1ntion has a radi al servo
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Figure 4 shows in dashed lines the five position signals S1, §2, D1, 83 and S4,
10  and in a solid line the outputsignal WRE provided by the multiplexer 36. The device
according to the invention has a radial servo system 8 which uses the signal WRE to position
the central spot 12 at the target track TO. The servo system 8 is shown schematically in
Figure 5. The servo system 8 has a comparator for comparing the radial error signal WRE
with a reference value, in this case 0. The resulting difference signal 3 serves as a control
15  signal for a control unit 82 which provides a control signal Sr to an actuator which is
mechanically coupled to an optical element (not shown) which influences the position of the
three beams and therewith the position of the spots 11, 12, 13 at the record carrier 1. The
optical element is for example a movable mirror or a lens.
The device according to the invention operates as follows: If the central beam
20 is positioned within a range of -T/8 to +T/8 from the target track, then the signal D1 is
selected as the radial error signal WRE. This signal is a substantially linear function of the
deviation of the central spot 12 with respect to the target track T0. The servo mechanism 8



the central spot 12 at the target track TO The servo system8 is shown
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3 . .
below a value E\E . The signal SEL provided by the lookup table 37 then assumes a value 4

20  and the signal 83 is selected by the multiplexer 36. Subsequently the position a is passed, so

that the signal WRE decreases below a value —21—J§ . The lookup table 37 then provides a

. signal SEL with a value 3. As a result the multiplexer 36 selects the signal D1 as the output
signal WRE. The servo system 8 now reduces the error signal WRE to 0 and therewith
repositions the central spot 12 at the target track TO.

25 1t is remarked that the scope of protection of the invention is not restricted to
the embodiments described herein. For example the range wherein the radial error signal is a
linear function of the position may be further increased by increasing the number of position
signals from which the selection element selects. Other position position signal may be used
than the ones shown in the above embodiment, for example the position signal D1 may be

30  replace by the signal -D5. The signal processing means may be in the form of dedicated

hardware, but may otherwise be implemented as a programmed microprocessot, for example.
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CLAI.MS: 1. Device for recording and/ or .reproduci ng an optical record
carrier (1), <conprising: - an optical systemfor projecting a first, a
second and a third optical beamat a

ipthexer 36 _



first (11), a second (12) and a third spot (13) at the record carrier (1),
5 - a first.detection elenent (31.1) for generating a first primary
position signal §E5) which is indicative for an anount of radiation
reflected WP ®M&%ecord carrier at said first spot(11), RCTERMEWAY
detection el enent (31.2) for generating & second primary position signal
(O which_lsdhadicative for an anmount of radiation reflected by the record
carrier a * 10 second spot (12), - a third detection elenlent (31.3).
for generating a third primary position signal (Dl) which is indicative
for an anount of radiation reflected by the record carrier at said third
spot (13), - signal processing neans (34.1,...34.4; 35.1,...35.4) for
generating a plurality 15 of secondary position signals (S 1, S2, S3, $4)
in response to the primary position signals (D5, C, Dl1), - a selection

el ement 6) for selecti . of {h i 1] ' [ D1, S3,
Sy a5 antoutput signate ey eing apdafisRRBihEth Sufttond Shienth. (o)
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- a second detection element (31.2) for generating a second primary position

signal (C) which is indicative for an amount of radiation reflected by the record carrier at said
10  second spot (12),
- a third detection elem,eht (31.3) for generating 2 third primary position signal
(D1) which is indicative for an amount of radiation reflected by the record carrier at said third
spot (13), i
- signal processing means (34.1, ...34.4; 35.1,...35.4) for generating a plurality
15 of secondary position signals (S1, S2, S3, S4) in response to the primary position signals (D5,
C,D1),
- a selection element (36) for selecting one of the position signals (S1, S2, D1,
S3, S4) as an output signal (WRE) in response to a selection signal (SEL), characterized in
that, the selection signal (SEL) is derived from the output signal (WRE) of the selection
20 element (36). |

2, Device according to claim 1, characterized in that, at least one secondary
position signal is obtained by adding a constant value to a primary position signal.

25 3. Device according to claim 1, characterized by a lookuptable for deriving the
selection signal (SEL) from the output signal (WRE).

4. Device according to claim 1, characterized by computation means for deriving
the selection signal (SEL) from the output signal (WRE).
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