
Multi-spot detector arrangement for multi-layer record
carriers The present invention relates to a detector
arrangement, an optical pickup device and a driving
device for multi-layer record carriers, such as a
dual-layer optical disc. Optically recordable record
carriers or information carriers are generally known
and are used in recording apparatus which record data
on the information carrier by means of a radiation
beam, e.g., a laser beam. The radiation beam is
focused on a recording layer on the information
carrier. In the case of an adequate radiation beam
intensity or radiation power, the optical properties
of the recording layer at the location of the focal
spot will change, as a result of which a mark is
produced in the recording layer. By varying the
radiation beam intensity, a pattern of marks can be
formed in the recording layer. The recorded pattern
contains the data to be recorded in coded form.
Examples of such an optically recordable information
carrier are the CD-R (Compact Disc Recordable) or
CD-RW (Compact Disc Rewritable) or the DVD-R (Digital
Versatile Disc Recordable) or the related DVD+R . In
order to extend the storage capacity of optically
recordable information carriers, information carriers
have been introduced which comprise a plurality of
superposed information or recording layers. The
recording layers of such multi-layer information
carriers can be of a read-only and/or recordable (i.e.
write-once) and/or rewritable type. Each recording
layer in a multi-layer optically recordable
information carrier can be inscribed separately by
focusing the radiation beam on the relevant recording
layer. The recording apparatus use a high Numerical
Aperture (NA). Owing to this high NA, the diameter of
the radiation beam at the location of the recording
layers situated between the source of the radiation
beam (e.g., laser light source) and the recording
layer to be inscribed (intermediate layers) is
comparatively large. As a result of this, the
intensity of the laser beam at the location of the
intermediate layers will be of inadequate intensity to
produce marks in these layers, whereas producing marks
in the recording layer to be inscribed is possible.
Also, at the location of each of the recording layers
having a distance between the respective layer 



and the radiation source which is larger than the
distance between the recording layer to be inscribed
and the radiation source, the intensity of the
radiation beam is inadequate to produce marks in these
layers owing to the comparatively large diameter of
the beam. In caseof e.g. a dual-layer optical disc, a
laser beam is focused on one layer and a spacer
distance to the other layer is chosen large enough to
ensure reliable readout of each individual layer.
However, although the intermediate layers cannot be
inscribed, they have influence on the radiation beam.
A part of the radiation beam will be reflected,
diffused, and absorbed by the intermediate layers. The
remainder of the radiation beam, quantified by the
transmission coefficient, will be transmitted by the
intermediate layers. The magnitude of the transmitted
part depends on the optical properties of the
intermediate layers. A disturbing effect resulting
from the above influence is coherent crosstalk. The
light reflected from the out-of-focus layer(s)
interferes with the light reflected from the in-focus
layer. This leads to a fringe pattern in the reflected
light. The phase of this fringe pattern is a function
of the optical spacer thickness and the wavelength of
the laser light, and results in amplitude variations
at the detector at low frequencies but also at
frequencies above servo bandwidths. In practical
optical recording systems, this fringe pattern due to
the coherent crosstalk gives rise to noise in the
push-pull (PP) radial tracking signal and the focus
tracking signal, especially in case of no perfect
alignment of the spot on the detector, and in the
envelop variations of the HF signal, which may lead to
increased jitter. This noise generated in the PP
radial and focus tracking signals due to the coherent
crosstalk leads to increased dissipation in the
actuator, focus errors during writing as well as
reading, and radial errors during writing as well as
reading. It is noted that due to wavelength changes as
a function of temperature or between write and read
operations, the local magnitude and polarity of the
radial error may change in one drive (or between
drives) of the record carrier. Although coherent
crosstalk can be reduced by using a laser which emits
a wide spectrum, e.g. by HF modulation of the laser
during reading, very clear coherent crosstalk effects
still remain visible. Additionally, it has been
recognized that coherent 



crosstalk effects are more visible in dual-layer discs
of DVD+R technology when compared to DVD-ROM
technology. This is caused by smaller modulation
values on DVD+R media, and the fact that PP tracking
instead of differential phase detection (DPD) tracking
has to be used in the writing system. By switching to
DPD tracking, the noise in the radial tracking signal
is reduced during the reading process. In PP tracking,
the signals obtained from radial detector halves are
subtracted, while in DPD tracking, diagonal quadrant
segments are summed in pairs and the resulting
diagonal signals are compared in phase.US 5,923,632
discloses an optical pickup device for a multi-layer
recording medium, which comprises a 3-spot detector
system having a main-beam receiving member and first
and second side-beam receiving members disposed at a
given distance apart from the main-beam receiving
member and located at positions such that no
interference is caused with the main beam reflected
from an unfocused information signal storage layer of
the multi-layer optical disc . The optical pickup
device is further provided with a diffraction grating
for dividing the light beam emitted from the light
source into three separate beams composed of the main
beam and the first and second side-beams. A focusing
error is detected based on a detection result from the
main-beam receiving member, and a tracking error is
detected based on detection results from the first and
second side-beam receiving members. It is an object of
the present invention to provide an improved detector
configuration by means of which detrimental effects of
coherent crosstalk can be suppressed. This object is
achieved by a detector arrangement as claimed in claim
1, by a pickup device as claimed in claim 4, and by a
driving device as claimed in claim 6. Accordingly, a
detector configuration is proposed, which suppresses
disturbing effects of coherent crosstalk by using at
least two three-spot systems one of which can be used
for focus error signals and the other one can be used
for tracking error signals. Besides reducing focusing
and tracking errors, the proposed detector
configuration also allows to reduce spacer layer
thickness between the information layers of the
multi-layer record carrier. The second side-beam
detector means may comprise four quadrant detector 



elements for obtaining a focus error signal, wherein
the second predetermined distance is larger than the
first predetermined distance. Thereby, focus error
signals can also be obtained from the second side-beam
detector means, so that coherent crosstalk effects can
be cancelled in the focus error signal. Furthermore,
the first side-beam detector means may comprise two
half detector elements for obtaining a push-pull
tracking error signal. Thereby, the tracking error
detection system can be adapted for optimized
crosstalk suppression. The beam splitting means may
comprise a diffraction grating. The diffraction
grating allows precise separation of the radiation
beam into the main beam and the first two of four side
beams with small space requirements.In the driving
device, the beam splitting means may be adapted to
generate the first pair of side-beams under a first
predetermined angle with respect to the main beam, and
to generate the second pair of side-beams at a second
predetermined angle with respect to the main beam.
This allows separate control of crosstalk for the
tracking system and the focus system. Then, the first
predetermined angle may be selected to obtain a path
difference between the first pair of side-beams and
the main beam of substantially zero or substantially
an integer multiple of the radiation wavelength of the
radiation source, and the second predetermined angle
may be selected to obtain a path difference between
the second pair of side-beams and the main beam of
substantially half the radiation wavelength or
substantially an odd multiple of half the radiation
wavelength. This ensures that in the tracking error
detection system, the amplitude effect of the coherent
crosstalk on the main beam is in phase with respect to
the amplitude effect of the first pair of side-beams.
Additionally, in the focus error detection system, the
amplitude effect on the main beam is in anti-phase
with the amplitude effect of the second pair of
side-beams. In both cases, the coherent crosstalk can
thereby be suppressed efficiently. Preferably, the
beam splitting means may be adapted to generate the
first pair of side-beams in a manner so that they
impinge between grooves of a target information layer
of the multi-layer record carrier, and to generate the
second pair of side-beams in a manner so 



that they impinge on respective groups of the target
information layer of the multi-layer record carrier.
Furthermore, focus error determination means may be
provided for calculating a focus error by adding a
value derived from the sum of focus error signals
obtained from the pair of second side-beam detector
means from a value of a focus error signal obtained
from the main detector means, and tracking error
determination means for calculating a tracking error
by subtracting a value derived from the sum of
tracking error signals obtained from the pair of the
first side-beam detector means from a value of a
tracking error signal obtained from the main detector
means. Thus, two three-spot systems can be built by
using the main beam detector means and the two pairs
of side-beam detector means. Additionally, calculating
means may be provided for calculating a crosstalk
value by subtracting a value derived from the sum of
output signals obtained from the pair of second
side-beam detector means from a value of an output
signal obtained from the main detector means. Hence, a
measure for the magnitude of the coherent crosstalk on
the output HF-signal can be obtained. Furthermore,
adjusting means may be provided for adjustmentbased on
the obtained crosstalk value and envelope of a readout
signal of the driving device. Thereby, envelope
variations in the output HF-signals can be corrected
or compensated. The present invention will now be
described based on a preferred embodiment with
reference to the accompanying drawings in which: Fig.
1 shows a schematic block diagram of a pickup unit
according to the preferred embodiment; Fig. 2 shows
schematic diagrams indicating path differences and
resulting fringes in a dual-layer optical disc; and
Fig. 3 shows a detector configuration according to the
preferred embodiment. In the following, the preferred
embodiment will be described in connection with a
driving device for a dual-layer optical disc, such as
a DVD (Digital Versatile Disc) dual-layer disc. Fig. 1
shows a schematic block diagram of a pickup system for
providing access to an upper first information layer
LO and a lower second information layer Ll of a 



dual-layer optical disc. The optical pickup device
according to the preferred embodiment comprises a
light source 30, e.g. a semiconductor laser, serving
as a radiation source, for emitting a light beam. In
the beam direction, the light source 30 is followed by
a collimator lens so as to align optical axes of the
light beam to each other. Furthermore, a diffraction
grating 40 is provided which serves as a beam splitter
for generating a main beam and side beams, and a
subsequent polarizing beam splitter 10 is provided to
route light reflected from the dual-layer optical disc
onto a photo detector 20 which receives reflected
light beams. A quarter wavelength plate 50 and an
objective lens are provided between the polarizing
beam splitter 10 and the dual-layer optical disc in
order to focus the light beams on one of the upper and
lower information layers LO and Ll. Furthermore, the
reflected light beams are condensed by a light
condensing lens and a subsequent cylindrical lens
provided between the polarizing beam splitter 10 and
the photo detector 20 such that optical axes thereof
are aligned to each other. In particular, the diffused
laser light beam emitted by the light source 30 is
collimated by the collimating lens and separated by
the diffraction grating 40 into 0-order light for the
main beam and into +/-1 -order light for auxiliary or
side-beams.According to the preferred embodiment, two
pairs of side-beams are generated at different angles.
This may be achieved by two integrated or separated
diffraction gratings. The laser light separated into
the main and side beams is passed through the beam
splitter 10 and converged by the optical lens so as to
be radiated towards a track of the first or second
information layer LO, Ll of the dual-layer optical
disc. The reflected laser beam is passed through the
objective lens and enters after separation and
reflection by the polarizing beam splitter the light
condensing lens and the cylindrical lens and impinges
on the photo detector 20 which is provided with
several detector elements, as explained later. The
light beam or laser light generated by the light
source 30 may be modulated by an input data stream DI
during a write operation. Fig. 2 shows diagrams
indicating a fringe pattern and optical path lengths
differences obtained by a reflection of the laser beam
at the upper information laser LO 



during a readout or write operation at the lower
information layer Ll. Optical path lengths SO and Sl
are shown for the beam components reflected at the
upper information layer LO and at the lower
information layer Ll, respectively. The superposition
of the reflected beam components leads to a fringe
pattern at the objective lens, as indicated in the
upper diagram. These fringes cause amplitude
variations or beats on the HF-signal and
focusing/tracking signals at the output of the
detector 20. In case of zero tilt of the dual-layer
optical disc, the fringes are arranged symmetrically
around the center of the objective lens. The coherent
crosstalk is mainly determined by the central fringe
in the middle of the upper diagram of Fig. 2 and the
outer fringes on the left and right sides of the upper
diagram of Fig. 2. The coherent crosstalk shows a
strong dependence on the spacer thickness between the
two information layers LO and Ll . It can be shown
that a large spacer thickness and a large numerical
aperture (NA) of the optical system are beneficial,
since they lead to more fringes with relatively
smaller crosstalk effect. In case of a tilted optical
disc, the number of fringes differs on the left and
right parts, so that more fringes contribute to
crosstalk in the HF and tracking signals. Furthermore,
the beam landing position on the detector elements of
the detector 20 has a major impact on tracking and
focusing signals. In case of a beam landing error,
symmetry in the detector patterns of the individual
detector elements is canceled and amplitude variations
or beats are caused in the HF tracking and focusing
signals. The impact of coherent crosstalk on the
tracking system is dominated by beam landing rather
than tilt. In case of a three-spot PP tracking system,
or a differential phase tracking system,
coherentcrosstalk is less detrimental, wherein a thick
spacer layer between the two information layers LO and
Ll is beneficial to further reduced coherent
crosstalk. According to the preferred embodiment, a
second three-spot system is introduced for the focus
error signals by adding two additional side-beam
detector elements arranged symmetrically with respect
to the main beam detector element on the detector 20.
Fig. 3 shows a detector configuration according to the
preferred embodiment with the detector 20 and
processing circuitry for generating a focus error
signal FE, a pushpull 



tracking signal PP, and a coherent crosstalk signal
CC. Optionally, the coherent crosstalk signal CC can
be used for controlling the envelope or amplitude of
the HF output signal of the pickup device. Due to the
use of two additional side-beam detectors, two
side-beam pairs (i.e. four side-beams) must be
generated at the beam splitter 40, which can be
achieved by at least one diffraction grating. Thus, a
five-spot system is obtained. As an example, the
additional pair of side-beams can be generated based
on first order or second order light of the respective
diffraction grating. The optical path difference of
the satellite spots generated by the two pairs of
side-beams with respect to the main spot can be
controlled by selecting proper angles for the
satellite spots. In this way, the satellite spots can
have a desired fringe pattern which may be either in
phase or in anti-phase with the fringe pattern of the
main beam. In the three-spot PP tracking system
obtained by the main spot and the two inner satellite
spots, the satellite spots are positioned between
grooves on the surface of the lower information layer
Ll and the push-pull signals PPa and PPb of the
satellite spots are in anti-phase with the push-pull
signal PPc of the main beam. In this case, the
resulting tracking error signal PP can be derived by
subtracting the sum of the push-pull signals PPa and
PPb of the satellite spots from the push-pull signal
PPc of the central spot, which can be expressed as
follows: PP = PPc - g (PPa + PPb) (1) wherein g
indicates a specific correction parameter which can be
obtained based on experimental results. To effectively
cancel coherent crosstalk, the amplitude effect of the
coherent crosstalk on the main beam should be in phase
with respect to the amplitude effect of the satellite
beams. Therefore, the path difference for the
satellite beams should preferably be either 0 or l,
which denotes the wavelength of the laser beam. Of
course, any integer multiple of the wavelength l could
be used as well. However, generally a zero
phasedifference is the most practical choice. This
means in practice, that the satellite spots should
preferably be positioned close to the main spot. 



In order to cancel the effects on the focus channel or
focus system, an additional three-spot focus system is
proposed. According to Fig. 3, the configuration of
the detector 20 comprises four satellite or side-beam
detectors 20-2a, 20-2b, 20-3a, and 20-3b and a central
or main-beam detector 20-1. The two inner side-beam
detectors 20-2a and 20- 2b are used for generating the
push-pull signals PPa and PPb, respectively, while the
two outer side-beam detectors 20-3a and 20-3b are used
for generating focus error signals FEa and FEb,
respectively. Similar to the main-beam detector 20-1,
the focus side-beam detector 20-3a and 20-3b comprise
four quadrants or quadrant detector elements A, B, C,
and D based on which detection output the focus error
signals FEa and FEb are generated. The tracking
sidebeam detectors 20-2a and 20-2b are adapted to
generate signals of two half detector elements A and
B, although they may as well comprise quadrant
detector elements of which two are combined to obtain
half detector elements. As an alternative, they may
actually comprise only two half-detector elements. As
indicated in Fig. 3, the beam landing position (shown
by the circular spot on the detector elements 20-1,
20-2a, 20-2b, 20-3a, and 20-3b) are not centered, so
that symmetry of the detector output signals is broken
due to the beam landing error. However, the resulting
coherent crosstalk effects can be significantly
reduced by the proposed five spot system. The output
signal of the four quadrant detector elements of the
focusing system may be obtained based on the following
equation: FE = (A + C) - (B + D) (2) where A, B, C,
and D represent detection outputs generated by the
four quadrant detector elements. The focus error
signal FE is indicative of a defocusing degree of the
light radiated onto the surface of the inner
information layer Ll of the dual-layer optical disc.
The overall focus error signal obtained by the
three-spot focus error system can now be obtained
based on the following equation: 



FE = FEc + g (FEa + FEb) (3) The coherent crosstalk is
cancelled when the amplitude effect of the main beam
is in anti-phase with the amplitude effect of the
side-beams. Thus, the optical path difference for the
side-beams should preferably be l/2 or an odd multiple
thereof. In case the satellite spots of the side-beams
are positioned on the grooves, an optical difference
of thedistance from the satellite spots to the main
spot on the disc should be 163mm in case of a spacer
layer of 55 mm with refractive index m = 1.5 and a
wavelength l of 655nm. When the satellite spots are
located in between the grooves, a typical single-path
optical path difference of l/8 should be taken into
account for the proper choice of the angles of the
side-beams. The requirements for coherent crosstalk
cancellation in the tracking channel can be expressed
as follows: 2ns(l -cos(a)) - 2Df = kl (4) wherein s
denotes the thickness of the spacer layer between the
upper and lower information layers LO and Ll, n
denotes the refractive index, Df denotes the optical
path difference to be considered when the satellite
spots are located in between the grooves, and a
denotes the angle of the side-beams with respect to
the main beam. Similarly, the requirement for coherent
crosstalk cancellation in the focus error system and
the HF-system can be expressed as follows: 2ns(l-cos(
a))-2Df = (2k-l) l/2 (5) As regards the above
conditions for crosstalk cancellation, it is to be
noted that the above wavelength-dependent values
suggested for the optical path differences between the
main beam and the respective pair of side beams not
necessarily have to be met precisely. Although, in
practice, variations will occur around the suggested
preferred values, crosstalk may still be suppressed to
a sufficient extent. Therefore, it may be sufficient
if these conditions are substantially met. Having the
additional three-spot focus detector configuration, a
measure for the magnitude of the coherent crosstalk CC
on the HF-signal can be obtained as well, based on the
following expression: 



CC = CAc - g (CAa +CAb) (6) wherein CAa and CAb denote
the respective values of the HF output signals of the
outer side-beam detector 20-3a and 20-3b,
respectively, and CAc denotes the HF output signal of
the main detector 20-1. These HF signals are obtained
as direct output signals of the quadrant detector
elements without any intermediate processing, e.g. as
indicated by equation (2). This coherent crosstalk
signal CC can optionally be used to correct envelope
variations in the HFsignals due to the coherent
crosstalk. For this coherent crosstalk signal CC a
location of the satellite spots of the pair of outer
side-beams in the groove of the lower information
layer Ll, as in the case of the main beam, is
preferred. The processing expressed by equations (1),
(3) and (6) may be obtained by a respective processing
or computing element controlled by corresponding
software routines,or may be obtained based on digital
signal processing circuits. In Fig. 3, these systems
or circuits are indicated by blocks 22, 24, 26 which
are adapted to perform the processing expressed in
equations (1), (3) and (6). Of course, the three
processing blocks 22, 24, 26 may be implemented as a
single processor or computing element or a single
signal processor. The output signal of the processing
element 26, which generates the coherent crosstalk
signal CC, may be used to control an amplitude
variation circuit 28, which may be an amplifier with
automatic gain control (AGC) function so as to correct
or compensate envelope variations on the HF output
signal of the pickup device, and to generate a
corrected HF output signal HFcorr. In summary, a
detector configuration for a pickup device of a disc
driving device for multi-layer record carriers has
been described, wherein main beam detector means and
two pairs of side-beam detector means disposed on
opposite sides of the main beam detector means are
provided for suppressing crosstalk effects. As an
example, the obtained two three-spot systems can be
used for focus error signals as well as tracking error
signals, wherein satellite spots can be controlled to
have a desired fringe pattern either in-phase or
anti-phase with that of the main beam. Besides the
reduction of focusing and tracking errors, the above
measure further allows to reduce spacer layer
thickness. 



It is noted that the driving device, pickup device,
and detector configuration according to the preferred
embodiment are applicable to any kind of optical disc
in order to prevent crosstalk effects. Moreover, the
beam splitter 40 may be implemented by any kind of
beam splitting element by means of which a central
main beam and additional side-beam can be generated at
the above predetermined angles. As an example, any
kind of diffraction, refraction or mirror effect could
be used in the beam splitting element. Additionally,
other arrangements of the detector elements on the
detector 20 may be provided to detect sidebeams and
the main beam required for compensating crosstalk
effects. It is further noted that additional side-beam
detector elements may be provided to enhance the
effect described in the preferred embodiment. It
should further be noted that the above-mentioned
embodiment illustrates rather than limits the
invention and that those persons skilled in the art
will be capable of designing many alternative
embodiments without departing from the scope of the
invention as defined in the appended claims. In the
claims, any reference sign placed in parentheses shall
not be construed as limiting the claims. The words
"comprising" and "comprises", and the like, do not
exclude the presence of elements or steps other than
those listed in any claim or the specification as a
whole. The singular reference of an element does not
exclude theplural reference of such elements and vice
versa. The mere fact that certain measures are recited
in mutually different dependent claims does not
indicate that a combination of these measures cannot
be used to advantage.CLAIMS: 1. A detector arrangement
for detecting a radiation pattern generated by
reflection of a main beam and a plurality of
side-beams on a multi- layer record carrier, said
detector arrangement comprising: main beam detector
means (20-1) for detecting said main beam reflected
from said multilayer record carrier; a pair of first
side-beam detector means (20-2a, 20-2b) disposed on
opposite sides of said main beam detector means (20-1)
at a first predetermined distance from said main beam
detector means (20-1) and arranged for detecting a
respective first pair of side-beams of said 



plurality of side-beams; and a pair of second
side-beam detector means (20-3a, 20-3b) disposed on
opposite sides of said main beam detector means (20-1)
at a second predetermined distance from said main beam
detector means (20-1) and arranged for detecting a
respective pair of second side beams of said plurality
of side beams. 2. A detector arrangement according to
claim 1, wherein said second side-beam detector means
each comprise four quadrant detector elements (A, B,
C, D) for obtaining a focus error signal, and wherein
said second predetermined distance is larger than said
first predetermined distance. 3. A detector
arrangement according to claim 1 or 2, wherein said
first side-beam detector means each comprise two half
detector elements (A, B) for obtaining a push-pull
tracking error signal. 4. A pickup device for a multi-
layer record carrier, comprising a detector
arrangement according to any one of claims 1 to 3, a
radiation source (30) for emitting a radiation beam
towards said multi- layer record carrier, and beam
splitting means (40) for dividing said radiation beam
emitted from said radiation source (30) into said main
beam and said plurality of side beams and radiating
said main beam and said side beams to said multi layer
record carrier.5. A device according to claim 4,
wherein said beam splitting means (20) comprises a
diffraction grating. 6. A driving device for providing
access to a multi-layer record carrier, said driving
device comprising a pickup device according to claim 4
or 5. 7. A device according to claim 6, wherein said
beam splitting means (20) is adapted to generate said
first pair of side beams at a first predetermined
angle to said main beam, and to generate said second
pair of side beams at a second predetermined angle to
said main beam. 8. A device according to claim 7,
wherein said first predetermined angle is selected to
obtain a path difference between said first pair of
side beams and said main beam 



of substantially zero or substantially an integer
multiple of the radiation wavelength of said radiation
source (30), and wherein said second predetermined
angle is selected to obtain a path difference between
said second pair of side beams and said main beam of
substantially half said radiation wavelength or
substantially an odd multiple of half said radiation
wavelength. 9. A device according to claim 8, wherein
said beam splitting means (20) is adapted to generate
said first pair of side beams in a manner so that they
impinge between grooves of a target information layer
(Ll) of said multi-layer record carrier, and to
generate said second pair of side beams in a manner so
that they impinge on respective grooves of a target
information layer (Ll) of said multi-layer record
carrier. 10. A device according to any one of claims 4
to 9, further comprising focus error determining means
(22) for calculating a focus error (FE) by adding a
value derived from the sum of focus error signals
(FEa, FEb) obtained from said pair of second side-beam
detector means (20-3a, 20-3b) from a value of a focus
error signal (FEc) obtained from said main detector
means (20-1), and tracking error determining means
(24) for calculating a tracking error (PP) by
subtracting a value derived from the sum of tracking
error signals (PPa, PPb) obtained from said pair of
first side-beam detector means (20-2a, 20-2b) from a
value of a tracking error signal (PPc) obtained from
said main detector means (20-1)11. A device according
to any one of claims 4 to 9, further comprising
calculation means (26) for calculating a crosstalk
value (CC) by subtracting a value derived from the sum
of output signals obtained from said pair of second
side-beam detector means (20-3a, 20-3b) from a value
of an output signal obtained from said main detector
means (20-1). 12. A device according to claim 10,
further comprising adjusting means (28) for adjusting
based on said crosstalk value (CC) an envelope of a
readout signal of said driving device. 


