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FOR A LINE SCAN CAMERA

(57) Abstract

The present invention relates to a method for
adjusting a photodetector array, and a beam-splitting and
detector structure for a line scan camera, which structure
comprises a photodetector array which is protected by a
casing (10) from at least the back, and adjusted to the
focus plane of an objective and glued to the exit surface
of the beam-splitting prism (2) by means of a support
and adjusting structure. According to the invention,
the supporting and adjusting structure comprises a glue
layer (6) arranged between edges (19) surrounding the
photodetector array (1) in the casing (10) and the exit
surface (4) of the beam-splitting prism.

(54) Title: METHOD FOR ADJUSTING A PHOTODETECTOR ARRAY, AND A BEAM-SPLITTING AND DETECTOR STRUCTURE
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Method for adjusting a photodetector array, and a beam-
splitting and detector structure for a line scan camera

The present invention relates to a method for
adjusting a photodetector array, and a beam-splitting
and detector structure for a line scan camera, which
structure comprises a photodetector array which is
protected by a casing from at least the back, and
adjusted to the focus plane of an objective and glued
to the exit surface of the beam-splitting prism by means
of a support and adjusting structure.

Based on the U.S. Patent 4,323,918 and the
Japanese Patent 63-90985, adjusting structures are known
in which the photodetector array is glued to the exit
surface of the beam-splitting prism by using a spacer
between the photodetector array and the beam-splitting
prism. In the U.S. Patent 4,323,918, the spacer is
placed between the beam-splitting prism and the
photodetector array, and thus, the spacer must be
accurately measured. In the solution according to the
Japanese Patent 63-90985, the photodetector array is
glued between holding blocks whereby it is possible,
prior to glueing, to move the photodetector array with
regard to the holding blocks, and thus it is unnecessary
to use prism-specific spacers. The U.S. Patent 4,916,529
also discloses a solution in which the surfaces of both
the beam-splitting prism and the photodetector array
have first been processed to be solderable, and
following this, the adhering has been carried out with,
for example, ordinary soldering tin which at the same
time determines the distance of the photodetector array
from the exit surface of the beam-splitting prism. The
problem with the two solutions mentioned first is the
need to use separate spacers, which both complicates the
production and makes assembly more difficult. The
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problem with the solution mentioned latest, in turn, is
the need to separately prepare both the beam-splitting
prism and the photodetector array for the soldering, and
especially the troubles of the actual soldering and the
associated thermal problems.

The U.S. Patent 5,315,384, in turn, discloses
an adjusting method in which an alignment target
generated by three point sources of light arranged in
a line is employed, and on the basis of the image
provided by the alignment target, a manual rough
adjustment is first carried out for the photodetector
array by means of a micrometer, and then a fine
adjustment is carried out by an electromechanic
manipulator. It is, however, difficult to obtain
feedback from the photodetector array as the dark
section between the source lights does not give any
signal. Thus, it is necessary for the photodetector
array to be located nearly on the same line with the
source lights before a signal required for adjustment
is obtained. Finally, the photodetector array is adhered
to the exit surface of the beam-splitting prism by
glueing between them a spacer through which ultraviolet
light can penetrate. Said glueing is so carried out that
the spacer is first glued onto the surface of the casing
of the photodetector array with ultraviolet 1light-
sensitive glue, and the opposite side of said spacer is
also glued with ultraviolet light-sensitive glue to the
exit surface of the beam-splitting prism. In this
adjusting method, it is necessary to use spacers of
carefully chosen material, of accurate measurements and
manufacturing in order to avoid unnecessary reflections
from the surfaces of the spacers and, on the other hand,
in order to focus the photodetector array in an optimum
manner. It is, furthermore, required that the spacers
be chosen photodetector array specifically.
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It is an object of the present invention to
introduce a beam-splitting and detector arrangement, as
well as an adjusting method for a photodetector array,
by which method it is possible to get rid of spacers
that are expensive and difficult to manufacture, and
their photodetector specific selection, and nevertheless
be able to carry out the adjusting reliably and
accurately by a method which can easily be automatized
and which does not require a manual coarse alignment
phase. This object is achieved by a beam-splitting and
detector structure according to the invention, which
structure is characterized in that the support and
adjusting structure of the photodetector array comprises
a glue layer arranged between the edges of the casing
surrounding the photodetector array and the exit surface
of the beam-splitting prism. By means of this glue
layer, it is on the one hand possible to adhere the
photodetector array to the exit surface of the beam-
splitting prism, and on the other hand, which is
particularly essential as far as the present invention
is concerned, when the glue is still fresh, the
thickness of the glue layer can be regulated so as to
adjust the photodetector array to the focus plane of the
objective.

It is characteristic to the method of the
invention for adjusting the photodetector array to the
focus plane of the objective that it comprises the
following steps, in which

a line-formed light, or a light of line-formed
portions, is directed from the alignment target through
the beam-splitting prism to its exit surface;

the photodetector array is positioned near the
exit surface of the beam-splitting prism so that the
element array intersects with the line-formed image of

the alignment target on the exit surface;
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the photodetector array is adjusted with regard
to the line-formed image which is on the exit surface
of the beam-splitting prism so that light levels of the
detectors of the photodetector array essentially
correspond to each other, and

the photodetector array is supported by its
casing to the beam-splitting prism.

The method of the invention, thus, utilizes an
electric signal produced by the photodetector array
itself. Monitoring of said signal enables carrying out
an optimal alignment. The method of the invention also
enables compensation for potential position errors
between the photodetector array and its casing, because
the photodetector array is now adjusted to the correct
position (focus plane) regardless of its position in the
casing. This is based on the fact that instead of solid
spacers, the photodetector array is adhered by its
casing to the exit surface of the beam-splitting prism
by means of a glue layer most advantageously adjustable
in thickness, which apart from enabling adjustments of
distance also enables various kinds of inclinations of
the casing with regard to the exit surface of the beam-
splitting prism.

Thus, it is also possible that the method of
the invention comprises an additional step in which the
photodetector array is, after the adjusting to the focus
plane, inclined to a desired angle with regard to the
focus plane of the beam-splitting prism. By this method,
the errors which are caused due to the line camera being
positioned inclined with regard to the target, can now
be compensated for by the desired inclination of the
photodetector array.

What is significant in the method of the
invention is that the solid spacer is replaced by a glue



WO 96/13930 PCT/F195/00596

10

15

20

25

30

35

5

layer. The glueing advantageously comprises the steps
in which

the photodetector array and the beam-splitting
prism are drawn apart from each other

glue is spread on the edges of the
photodetector array casing,

the photodetector array is moved back to the
adjusted distance from the beam-splitting prism;

the glue is allowed to harden/the glue is
hardened, and

the Jjunction between the casing of the
photodetector array and the beam-splitting prism is
sealed with glue.

Accordingly, the adjusting is carried out prior
to the glue spreading. This ascertains that the
adjusting succeeds. Alternatively, and especially in
cases where the adjusting has become a frequently
repeated routine, the procedure may comprise the
following steps in which

prior to positioning the photodetector array
close to the exit surface of the beam-splitting prism,
the glue used in the gluing is spread on the edges of
the photodetector array casing,

the glue is hardened after the adjusting, and

the Jjunction between the casing of the
photodetector array and the beam-splitting prism is
sealed with glue.

The glue may be spread on the edges of the
casing most advantageously as glue spots or as a glue
line.

As the method of the invention is being
employed, the method may additionally comprise a step
in which prior to positioning the photodetector array
close to the exit surface of the beam-splitting prism

or prior to the possible spreading of the glue on the
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edges of the casing, the protective glass of the
photodetector array casing is removed. Removing of the
protective glass results in better sensitivity of the
photodetector array, because one glass layer preventing
the propagation of 1light, and reflections on the
surfaces of said glass, are thereby removed.

In the following, the invention will be
described in greater detail with reference to the
accompanying drawing in which

figure 1 illustrates the basic principle of the
adjusting method of the invention,

figure 2 illustrates a block diagram of
equipment used in the adjusting,

figure 3 illustrates the position of the
photodetector array in the beginning of adjusting as
seen from the back, and

figure 4 illustrates the spreading of glue
spots on the photodetector array casing.

The method of the invention is based on
utilizing the operating principle of the camera. This
operating principle is illustrated in the block diagram
of figure 2. In the diagram, light is directed from the
alignment light source through camera optics 7 and the
beam-splitting prism (not shown in figure 2) to the
photodetector array which in the following, on the basis
of its most typical implementation, will often be
referred to as a CCD detector. The CCD detector is
arranged in casing 10. The light levels detected by the
CCD detector elements are forwarded to an A/D converter
15 which converts the signals into a digital form.
Following this, the signals are transmitted through a
suitable interface circuit 16 to an image processing
circuit 17 and from that further to a computer 18. The
computer 18 interprets the signals it has received from
the image processing circuit, and, on the basis of them,
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controls a motorized adjusting mechanism 8 by means of
which the CCD detector is adjusted to a desired focus
plane.

In a practical embodiment of the invention, a
camera is used in which the CCD detectors 1 and the
beam-splitting prism 2, which separates the light into
two or more spectral bands or beams, are separate for
the assembly. In addition, the method comprises a light
source 3 producing a line-formed beam, or a beam of
line-formed portions, and an image processing system
(blocks 15, 16, 17 and 18 in figure 2). The principle
of alignment is shown in figure 1. The beam required for
the alignment is produced by a light source containing
a very accurate line-formed light aperture 11 in its
covering plate. The covering plate 9 is the most
accurate part of the light source. In order to enable
horizontal assembly position of the prism, the light
source is in vertical position. The light source must
be able to generate a beam through the light-splitting
prism the width of which beam optimally corresponds to
the length of one detector element of the photodetector
array. In such a case, the adjusting method of the
invention can be carried out in the most accurate manner
possible.

In the method, the objective 7 is directed to
a line-formed beam of the light source 3 thereby causing
the beam to deflect through optics to the exit surfaces
4 of the prism 2 along optical axes. The CCD detector
1 mounted to the adjusting mechanism 8 is coupled by
electronic means to the image processing system, and the
alignment is carried out by means of an image signal
indicated by the CCD detector. As the CCD detector is
taken near the beam which is deflected to the exit
surface of the beam-splitting prism, the elements of the
CCD detector detect the beam, and the image signal
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produced generates feedback. The CCD detectors, of which
there are three in a typical colour line scan camera,
are aligned and mounted one at a time by means of the
image signal obtained from the detectors to correspond
to the direction of the beam. Thus, the alignment may
be based on, as concerns all the detectors, only to the
image of the alignment light source on the corresponding
exit surface of the Dbeam-splitting prism, but
alternatively, as the second and third photodetector are
being aligned, the only aim may be that all the
photodetectors give a similar image of the alignment
light source, i.e. that the 1light 1levels of the
photodetector array elements corresponding to each other
are as similar as possible.

In the method of the invention, it is possible
to mount the CCD detectors accurately into position, as
the alignment is carried out on the basis of the image
signal from the photodetector. Consequently, the errors
in the entire adjusting sequence are eliminated as the
feedback is obtained directly from the object which is
to be adjusted. The proceeding of the alignment can at
all times be monitored. The operation of the component
procured can be <checked as the operation of the
component during assembly is identical to its operation
in the camera. Automatization of the method can easily
be accomplished by means of the optoelectronic feedback
obtained from the image processing system.

The assembly consists of two main stages which
are the alignment of the CCD photodetector 1 to a
correct position by means of the light beam, and the
adhesion of the adjusted detector to the surface 4 of
the prism 2.

The alignment is carried out in a computer-
assisted way. A feedback control algorithm adjust the
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detector to a position meeting the alignment
requirements.

The quality of the image and colour separation
of a colour line scan camera to a great extent depend
on the positions of the CCD photodetectors on the
surfaces of the beam-splitting prism and with regard to
each other. Even the slightest deviation in position of
the photodetector array with regard to the optical axis
and with regard to each other deteriorates the image
quality. As far as colour separation and the sharpness
of the image are concerned, optical overlaying of the
elements of the three photodetector arrays is the most
essential requirement in the adjusting.

Apart from the correct position, the correct
focusing distances of the CCD detector elements must be
taken into account. The optical distance must be as
closely as possible the same for each element of the
photodetector array in order for every element to be
focused correctly and the light exposure of the element
array to be balanced. The 1light exposure is most
efficient on the focus plane when the image is focused
on the surface of the element array of the detector. If
the element array of the CCD detector is inclined in the
axial direction with regard to the prism surface, the
focusing distances of the elements alter and the light
exposure deteriorates at the ends of the detector. The
inclination differences especially affect <colour
separation, because the 1light exposure of colour
components is not in such a case balanced, and the
shades, as a result, do not match reality. The image
will also be out of focus, which, in turn, also has an
affect on the separation capability.

The size of individual photodetectors of the
photodetector array is typically 13 x 13 micrometres,

or less. In order to procure an acceptable image, the
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optical overlaying of the CCD detector elements should
be at least 90%.

With conventional methods, it is not possible
to reach aforementioned accuracies, but it is necessary
to employ special techniques in the implementation of
alignment mechanics.

The élignment mechanics can be implemented by
motion elements used in the adjusting of optics, and by
motors designed for very accurate motion. The mechanics
can in such a case be assembled by using ready-made
assembly elements, and it is possible to mount micro
motors to the elements for replacement of manual micro
screws. The alignment mechanism may thus comprise three
motion elements producing linear motion, the directions
of motion being perpendicular to each other (x, y and
z directions), and two rotational elements whose
rotation levels are perpendicular to each other
(rotation around z-axis in the x-y level, and rotation
around x-axis in the y-z level if the photodetector
array is parallel to y-axis, and its casing level is
identical with x-y level). This is how it is possible
to get rid of motion elements equipped with manual
micrometer screws, which caused problems especially in
the achieving of an accurate enough adjusting, and also
as regards tremble and vibration of the mechanism, which
result from touching during the assembly process.

The surfaces of parts to be adjusted with
regard to each other have a considerable influence on
the success of the setting. There is usually a
protective glass on the surface of the CCD, and if said
glass touches the surface of the glass prism, dry
adhesion will develop between the surfaces. Due to this
fact, the setting will become much more difficult.

The problems caused by friction in the setting
can be avoided if the glass alignment surfaces are kept
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apart in the alignment. Then, however, the protective
glass on the surface of the CCD, the prism and the air
layer in between cause detrimental reflections. These
are caused by the glass - air and air - glass interfaces
reflecting some of the light.

The solution to the problem of reflections is
to use a CCD detector without a protective glass. The
risk for the detector to get dirty or to be damaged due
to environmental conditions, such as humidity, is
greater in such a case, but it can be minimized by
impurity-free space arrangements. The metal surfaces of
the detector have been passivized and thus no protective
gasses or other special procedures are required during
removal of the protective glass.

If the glass surface of the CCD detector is
removed, the number of deflecting interfaces will not
increase and, so, no reflection problems occur. On the
other hand, as the adhering surfaces become smaller, it
is more difficult to adhere the detector to the prism.
The detector, then, has to be adhered to the prism by
the edges of the casing supporting the photodetector
array, the edges being indicated by reference number 19
in figure 4.

In the automatized alignment method of the
invention, a computer controlled moving mechanism
adjusts the CCD detector to a desired position with
regard to the prism surface. An optoelectronic feedback
setting algorithm searches for the detector a position
in which the predetermined alignment requirements are
met.

In the adjustment process, the photodetector
array 1 is positioned close to the exit surface 4 of the
beam-splitting prism 2 so that the element array 1
intersects with the line-formed image 5 of the alignment
target on the exit surface. In such a case, it is
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certain that the photodetector array intersects with the
image 5, and feedback information is thereby obtained
from it. Following this, the photodetector array is
moved to the focus plane in the z-axis direction by
monitoring the light level signal obtained from the
photodetector array. As the signal reaches its maximum
level, the distance from the exit surface is correct,
and the intersection of at least the photodetector array
and image 5 is in focus plane. The following step is to
unilateralize the detector array with the light beam by
rotating the edges of the detector towards the beam in
the x-y level or around the z-axis. During the rotation,
the control maintains the intersection of the beam and
the detector array continuously in the focus plane. The
light 1level distribution supplied by the detector
gradually begins to smooth as the edge elements of the
detector approach the beam. When the 1light 1level
distribution is even enough, the algorithm adjusts apart
from the parallelism of the detector also the element
array to the right position in the longitudinal
direction with regard to the beam. As soon as the right
position has been found, the automatism discontinues and
the detector can be adhered to the prism.

During the alignment, on the basis of the light
level distribution produced by the CCD detector, a
parameter indicating the uniformity of the light level
distribution achieved is calculated with continuous
updating. The parameter is compared to a discontinuity
condition indicating an acceptable level accuracy of the
alignment. The alignment automatism discontinues as the
alignment parameter reaches the discontinuity condition.

In order to have the photodetector array in the
correct position in the longitudinal direction of the
array as well, alignment marks creating dark peaks to
the light level distribution in the light aperture of
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the light source are utilized. By adjusting a certain
photodetector of the CCD detector to the dark peak, the
element array can be adjusted in its longitudinal
direction as well.

A type of glue whose optical properties
correspond to the ones of glass has conventionally been
used for the mounting of the CCD detector. The glue has
formed a thin, uniform, glass-like layer between the
prism and the protective glass of the CCD detector. The
use of the adjusting method of the invention and the
possible removal of the CCD protective glass also allow
the use of non-optical glues while they cause some
changes in the glueing techniques.

In the method of the invention, the glue need
not be optical if it 1is not used in the 1light
propagation path. The glues used by the electronic
industry, such as epoxy glues, can be applied if their
properties are suitable for the mounting of the detector
and their viscosity suits the purpose.

In the adjusting process, the surfaces are
either pressed against each other or drawn apart,
whichever is required, in order to achieve the desired
focusing distance. The glue must be elastic enough for
it to be able to follow the movement of the mounting
surfaces during the mounting. The thickness of the glue
layer during the mounting is approximately 0,3 mm or
more, but advantageously less than 2 mm. In the case of
a photodetector array with a protective glass, optical
glue spread all over the surface of the protective glass
may be used, or non-optical or optical glue between the
edges surrounding the photodetector array and the beam-
splitting prism. Only the latter glueing method is
possible in the case of a photodetector array without

a protective glass.
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It is necessary that the glue only has a small
hardening shrinkage. Uneven hardening of the glue easily
causes tensions due to shrinkage on the surfaces to be
mounted, which tensions may make the mounting surfaces
move. The glue used in the assembly is only allowed a
maximum hardening shrinkage of one percent. It is
possible to lower the risks of the hardening shrinkage
in the beginning of the mounting by applying the glue
as spots, because the tensions caused by the uneven
hardening of the glue are then smaller.

The hardening time of the glue has a
considerable influence on the assembly time. With a
short hardening time, the risk of the mounting surfaces
to move is small. On the other hand, use of a very fast
hardening glue may be controversial. A short hardening
time may result in assembly errors, if it becomes
imperative to hasten the mounting.

The requirements of assembly are best met by
a glue whose hardening may be initiated in a
controllable manner by using a catalysator such as
ultraviolet light, for example. It 1is, furthermore,
usually possible to boost the hardening of glues by
raising the temperature. This, however, leads to a high
risk of damages due to thermal expansion.

It is also required that the glue can endure
uncondensated humidity in the range of 5-90%. Vibration
and shock resistance must be at least up to the
requirements of electronics.

There are several alternative glues which are
both suitable for the purpose and meet the mechanical
requirements. In the method, it is possible to employ
two-component glues which are intended for joining
optical components and whose characteristics can be
regulated by varying component proportions. The

alternatives are single-component or multiple-component



WO 96/13930 PCT/FI95/00596

10

15

20

25

30

15

glues which are hardened by ultraviolet light. These
glues are simple to handle, they can be dealt with over
a long period of time, and the initiation of hardening
is controllable.

In the method according to the invention, the
mounting phase immediately succeeds the adjusting phase
which is carried out with no glue. As soon as the
detector has been adjusted to the desired location and
position, the alignment motions are locked into
position. Following this, the photodetector is only
moved perpendicularly with regard to the prism surface
in order to carry out the glueing.

The aligned CCD detector and the prism are
drawn apart from each other to apply the glue on the CCD
surface. The CCD detector equipped with glue is moved
by a perpendicular motion back to its adjusted distance
from the prism. As soon as the detector is in correct
position, the glue is either hardened or it is left to
harden depending on the type of glue used. As the glued
areas are hardening the detector adheres to the prism
surface. Following this, the junction is strengthened
and sealed by glueing the detector from its edges to the
prism.

In the first phase, very little glue is applied
and only as spots or lines onto small areas, for
example, in the corners or the broad edges of the
detector. Such glue spots are illustrated by reference
number 6 in figure 4.

By glueing the detector first in small spot-
like areas, the surfaces can be hardened fast whereby
the risk of defects caused by the hardening shrinkage
or the movement of surfaces is lower.

Alternatively, the CCD detector can be adjusted
equipped with the glue spots. This can be done
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especially as soon as the adjusting has become a routine
procedure in the camera assembly.

The method of the invention also provides a
possibility for positioning the CCD detector in the
desired inclination with regard to the focus plane of
the beam-splitting prism. The starting point here is the
same as described above, except that following the
adjusting, the adjusting mechanism is given a command
to incline the CCD detector to the desired inclination
with regard to the focus plane of the beam-splitting
prism. Then, the CCD detector is glued in the inclined
position to the exit surface of the beam-splitting
prism. The glueing procedures may be such as described
above, i.e. the glue may be applied as appropriate spots
spread on the CCD detector edges, or the glue is applied
to these surfaces only after the inclination as soon as
the CCD detector is first moved to the correct distance
from the beam-splitting prism. Using such controlled
inclination provides line scan cameras with numerous new
uses. By means of this kind of inclination it is
possible to compensate for various kinds of
misalignments which are caused if it is necessary to
adjust a line scan camera in an inclination with regard
to the object being monitored by it. Obviously, such a
inclination alternative also provides an easy an simple
way to compensate for any inclination error between the
CCD photodetector array and its casing. Such a minor
correction is automatic in the adjusting method of the
invention.

In the above, the method of the invention is
only described by means of exemplary embodiments, and
it should be understood that it may be varied without
departing from the scope determined in the attached

claims.
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Claims

1. A beam-splitting and detector structure for
a line scan camera, which structure comprises a
photodetector array (1) which is protected by a casing
(10) from at least the back, and adjusted to the focus
plane of an objective (7) and glued to the exit surface
(4) of the beam-splitting prism (2) by means of a
support and adjusting structure,
characterized in that the support and
adjusting structure comprises a glue layer (6) arranged
between the edges (19) of the casing (10) surrounding
the photodetector array (1) and the exit surface (4) of
the beam-splitting prism.

2. A Dbeam-splitting and a photodetector
structure as claimed in claim 1,
characterizedin that the junction between
the casing (10) of the photodetector array (1) and the
beam-splitting prism is sealed.

3. A beam-splitting and detector structure as
claimed in claim 2, characterized in that
said junction is sealed with glue.

4. A beam-splitting and detector structure as
claimed in claim 1, characterizedin that
the photodetector array (1) is inclined to a desired
inclination with regard to the focus plane whereby the
glue layer (6) at one end of the photodetector array is
thicker than at its other end.

5. A method for adjusting the photodetector
array to the objective (7) focus plane in the line scan
camera, and mounting it in this position to the exit
surface of the beam-splitting prism by means of a
support structure, c haracter i zed in that

the method comprises the steps in which
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a line-formed light, or a light of line-formed
portions, is directed from the alignment target (3)
through the beam-splitting prism (2) to its exit surface
(4),

the photodetector array (1) is positioned near
the exit surface (4) of the beam-splitting prism (2) so
that the photodetector array (1) intersects with the
line-formed image (5) of the alignment target on the
exit surface,

the photodetector array (1) is adjusted with
regard to the line-formed image (5) which is on the exit
surface (4) of the beam-splitting prism (2) so that
light levels of the detectors of the photodetector array
essentially correspond to each other, and

the photodetector array (1) is supported by its
casing (10) to the beam-splitting prism (2).

6. A method as <claimed in claim 5,
characterized in that the photodetector
array (1) is supported by its casing (10) to the beam-
splitting prism (2) with glue (6).

7. A method as claimed in <claim 6,
characterized in that the photodetector
array (1) 1is glued by its casing (10) directly to the
exit surface of the beam-splitting prism (2).

8. A method as claimed in claim 6,
characterized in that it additionally
comprises a step in which the photodetector array (1)
following the adjusting is inclined to a desired angle
with regard to the focus plane.

9. A method as claimed in any one of claims 5 -
8, characterized in that the glueing
comprises the steps in which

the photodetector array (1) and the beam-
splitting prism (2) are drawn apart from each other,
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glue (6) is spread on the edges (19) of the
photodetector array casing (10),

the photodetector array (1) is moved back to
the adjusted distance from the beam-splitting prism (2),
and

the glue (6) is allowed to harden/the glue is
hardened.

10. A method as claimed in any one of claims
S5-8, characterizedinthat it additicnally
comprises steps in which

prior to positioning the photodetector array
(1) close to the exit surface (4) of the beam-splitting
prism (2), the glue (6) used in the glueing is spread
on the edges (19) of the photodetector array (1) casing
(10), and

the glue (6) is hardened after the
adjusting.

11. A method as claimed in claim 9 or 10,
characterizedin that the glue is spread as
spots (6), and that after the glue has been hardened or
it has hardened, the junction between the casing (10)
of the photodetector array (1) and the beam-splitting
prism is sealed.

12. A method as claimed in claim 11,
characterizedin that the junction between
the casing (10) of the photodetector array (1) and the
beam-splitting prism is sealed with glue.

13. A method as claimed in any one of claims
5 - 12, characterized in that the method
additionally comprises a step in which prior to
positioning the photodetector array (1) close to the
exit surface (4) of the beam-splitting prism (2) or
prior to the possible spreading of the glue spots (6)
on the edges of the casing (10), the protective glass

of the photodetector array (1) casing (10) is removed.
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14. A method as claimed in claim 9 or 10,
characterizedin that the hardening of the
glue comprises targeting ultraviolet light to the glue.

15. A method as claimed in any one of claims
5 -14, characterizedin that the width of
the line-formed light beam, or one consisting of line-
formed portions, on the exit surface (4) of the beam-
splitting prism (2) essentially corresponds to the width
of an element of the photodetector array.



WO 96/13930 PCT/F195/00596

1/1

'/—3

-

L 5
AN /[ 1
[ 71/
\\ //
¥
\/,/-'\10
1
FIG. 3
15 16
( 0
AID INTERFACE
]
IMAGE
PROCESSING 17

COMPUTER

185

|

FIG. 2




1
INTERNATIONAL SEARCH REPORT

International application No.

PCT/FI 95/00596

A. CLASSIFICATION OF SUBJECT MATTER

IPC6: HO4N 5/225, HO4N 9/097

According to International

Batent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC6: HOAN

Minimum documentation searched (classification system followed by classification symbols)

SE,DK,FI,NO classes as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base

consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X Patent Abstracts of Japan, Vol 17,No 101, E-1327, 1

2 March 1993 (02.03.93), abstract of JP, A,

4-290090 (MATSUSHITA ELECTRIC IND CO LTD),

14 October 1992 (14.10.92)
Y 2,3
A 6,7,9,10,14
Y Patent Abstracts of Japan, Vol 16,No 582, E-1300, 2,3

22 December 1992 (22.12.92), abstract of JP, A,

4-235475 (OLYMPUS OPTICAL CO LTD), 24 August 1992

(24.08.92)
A 11,12

[)B Further documents are listed in the continuation of Box C. m See patent family annex.
. Special categonies of cited documents: “T* later document published after the internationa! filing date or priority
wpn ; ich i . date and not in conflict with the application but cited to understand
A”* document defining the general state of the art which is not considered P - ; i
to be of particular relevance the principle or theory underlying the invention
“B” erlier document but published on or after the international filing date *X*” document of particular relevance: the claimed invention cannot be
. . . A i { or cannot be considered to involve an inventive
*L* document which may throw doubts on priority claim(s) or which is considered nove :
cited to establish the ppblication date of another citation or other step when the document is takea alone
special reason (as specified) : ~Y* document of particular relevance: the claimed invention cannot be
“0” document referring to an oral disclosure, use, exhibition or other considered to involve an inventive step when the documentis =~
means combined with one or more other such documents, such combination
“P* document published prior to the intcnational filing date but later than being obvious o 2 person skilled in the art
the priority date claimed *8&* document member of the same patent family

Date of the actual completion of the international search

9 April 1996

Date of mailing of the international search report

B0 -04- 1996

Name and mailing address of the ISA/

Swedish Patent Office
Box 5055, S-102 42 STOCKHOLM

Facsimile No. + 46 8 666 02 86

Authorized officer

Jan Silfverling
Telephone No.  +46 8 782 25 00

Form PCT/ISA/210 (second sheet) (July 1992)




2

INTERNATIONAL SEARCH REPORT International application No.

PCT/FI 95/00596

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

abstract of JP, A, 4-38407 (KAWASAKI STEEL CORP),
7 February 1992 (07.02.92)

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 5345335 A (DIRK COSTROP ET AL), 6 Sept 1994 5-15
(06.09.94), column 5, line 26 - line 68, figures

3-5

A US 5341213 A (BRIAN W GIROUX), 23 August 1994 5
(23.08.94), column 7, line 35 - 1ine 68, figures 4,
6

A Patent Abstracts of Japan, Vol 13,No 493, E-842, 5
abstract of JP, A, 1-196979 (MATSUSHITA ELECTRIC
IND CO LTD), 8 August 1989 (08.08.89)

A Patent Abstracts of Japan, Vol 16,No 211, P-1355, 5

Form PCT/ISAJ210 (continuation of second sheet) (July 1992)




INTERNATIONAL SEARCH REPORT Inteenational application No.

PCT/F1 95/00596
cet)

Box1  Observatlons where certaln clalms were found unsearthable (Continuation of tem 1 of first sh

Tbisintcrnational searchreport bas notbeen cstablishedintespectofcertainclaims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.: . .
because they relate to subject matter not regquired to be scarched by this Autbority, namely:

2. D Claims Nos
because they relate to parts of the international application that do not comply witb the prescribed requircmients to such

an cxtent that no meaningful interational scarch can be carricd out, specifically:

3. Claims Nos.:

because ibey are dependent claims and are metdraficd in accordance with the second and third sentences of Rule 6.4(3).

Box Il Obscrvations where unity of Invention Is lacking (Continuatlon of item 2 of Mt sheet)

This Intermational Searching Authority found rultiple inventions in his intemational applicaticn, as {ollows:
I. Claims l1-4 concerning a method for adhering a photodetector

array to a prism.

II. Claims 5-15 concerning a method for aligning a photodetector
array to a prism with the help of a line-formed light.

1. As all requircd additicnal scarch fecs were tirsely paid by the applicant, 1bis »aterational seatch report covers all
scarcbable claims.

2. As all searchable claims couldbe scarched wiiboute(fort justifying 2n additional fee, 1his Autbority did notinvite payroent
of any additional feec.
3. D As only soroe of the required additional seazch fces were timely paid by the applicant, this international search report

covers only those clairns {or which fees were paid, specifically clairns Nos.:

4. D No required additional search fees were timely paid by be applicant. Consequently, this interfiational search report is
restricted to the invention first menticned in the clairns; it is covered by clairus Nos.:

Remark on Protest D The additional search feas were accompanied by the applicant’s protest.
m No protest accompanicd the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

05/02/96 |PCT/FI 95/00596
Patent document Publication Patent family Publication
cited in search report date member(s) date
Us-A- 5345335 06/09/94 EP-A- 0567179 27/10/93
JP-A- 6054119 25/02/94
US-A- 5341213 23/08/94 NONE

Form PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

