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@ A method for imaging a mask layer, comprising the
steps: reading imaging data for a sequence of at least
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accordance with the imaging data, repeating the Feo

reading of imaging data, the using of a group of C1
first imaging beams for imaging at a first moment, and
the using of a group of C2 second imaging beams for
imaging at a second moment for a next sequence of
at least (C1+C2) pixels.
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Method for imaging a mask layer and associated imaging system

Field of the invention

The field of the invention relates to imaging a mask layer in the field of printing technology.
Vartous embodiments in this docament relate to methods for imaging a mask layer, control modules,
and computer programs for use in imaging a mask layer, and to methods and systems for imaging

and exposing a relief precursor.

Description of related art

In known methods for imaging a mask layer imaging data provides information on pixels.
Imaging beams then ablate the mask layer based on this information on pixels. Given the complexity
of pixels spots on the mask layer are sometimes ablated individually. This is a time-consuming
process.

In addition, during the imaging of the mask layer it is necessary to translate what is in the
imaging data into the setting of the beams. The correspondence between the imaging data and the
beam settings may be found for example at each time after the imaging data is provided. This is
however computationally intensive.

Furthermore, there is often a need to image a mask layer under multiple settings to produce
different areas on the mask layer. This can mean for example providing multiple separate series of
imaging data for the same mask layer. These different series of imaging data must be interpreted
separately by the control module before they can be used to instruct beams to ablate spots on the

mask layer.

Summary_of the invention

Some embodiments of the present disclosure relate to a method which can image a mask
layer more efficiently while keeping the precision of the ablation. Some embodiments of the present
disclosure relate to a method which can simplify the translation of the imaging data into the
instructions to the beams. Some embodiments of the present disclosure relate to a method which
allows the imaging data to control the beams under multiple settings while reducing the complexity
of translating the imaging data into ablation instructions.

According to a first aspect of the disclosure is a method for imaging a mask layer, comprising
the steps:

- providing a mask layer,



10

1

ko
(¥

30

L
i

5

- reading imaging data for a sequence of at least (C1+C2) pixels, C1 and C2 being integers
greater than or equal to 1,

- atafirst moment in time, using a group of C1 first imaging beams for imaging substantially
simultaneously a first group of C1 pixels of said sequence in accordance with the read
imaging data,

- at a second moment in time, using a group of C2 second imaging beams for imaging
substantially simultaneously a second group of C2 pixels of said sequence in accordance
with the read imaging data,

- optionally, at one or more subsequent moments in time, using a subsequent group of imaging
beams for imaging substantially simultaneously a subsequent group of pixels in accordance
with the read imaging data, said pixels of said subsequent group being different from the
pixels of the first and second group,

- repeating the reading of imaging data, the using of a group of C1 first imaging beams for
imaging at a first moment in time, the using of a group of C2 second imaging beams for
imaging at a second moment in time, and optionally the using of a subsequent group of
imaging beams for imaging at one or more subsequent moments in time, for a next sequence
of at least (C1+C2) pixels.

Thanks to organising the pixels into at least two groups and using groups of beams to image
pixels, a compromise between the speed of printing and the accuracy can be reached.

The first aspect of the disclosure may comprise any one of, or any technically possible
combinations of the following features:

- C1 and C2 are integers greater than or equal to 2, and wherein said C1 pixels of the first
group are selected such that at least two pixels of the first group are separated by at least one pixel
not belonging to the first group and said C2 pixels of the second group are selected such that at least
two pixels of the second group are separated by at least one pixel not belonging to the second group.

Under this embodiment a significant nomber of pixels can be imaged at the same time. The
process of imaging a mask layer is therefore simplified and accelerated. In addition, by separating at
least two pixels in the first group and at least two pixels in the second group by the pixel(s) not
belonging to the respective group, interference amongst the pixels of a group can be reduced, and
the imaging is easier to control.

- C1=C2=C, and wherein each sequence contains N*C pixels, N being an integer greater
than or equal to 2.

Having the same number of pixels in each group simplifies the process of imaging the mask
layer.

- the method further comprises providing a clock having a first frequency f1, wherein a time

period between subsequent moments in time corresponds to 1/f1, and wherein reading imaging data
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of the at least (C1+C2) pixels comprises reading imaging data of the C1 pixels and then, after an
interval of 1/f1, reading imaging data of the C2 pixels.

In this particalar embodiment each group of pixels is read in turn: as a first step the first
group of pixels are read, and later as a second step the second group of pixels are read.

- the C pixels in the n-th group, n being an integer, 1 <n <N, comprise the n-th pixel, the
{n+N)-th pixel, the (n+2*N)-th pixel, etc. of the sequence of N*C pixels.

Under this particular embodiment the pixels in the n-th group are evenly spaced. This regular
interval makes it more straightforward to read the corresponding imaging data, and/or imaging a
group of pixels.

- the sequence corresponds to a single row in the imaging data, or the sequence corresponds
to parts of different rows in the imaging data, preferably the C pixels in the n-th group comprises the
n-th pixel of the m-th row, the (n+N)-th pixel of the (m+1)-th row, the (n+2*N)-th pixel of the (m+2)-
th row, ..., 1<m <N with m being an integer.

When the sequence corresponds to a single row in the imaging data reading the first and the
second group of pixels is easy to implement. When the sequence corresponds to difference rows in
the imaging data it is possible to compensate the movement of the mask layer when different groups
of pixels are imaged, so that the pixels belonging to different rows can nevertheless be imaged on a
straight line, in particular on a line perpendicular to the movement direction of the mask layer.

- the method comprises obtaining a first set of imaging settings for said first group of Cl
pixels and imaging substantially simultaneously the first group of C1 pixels in accordance with said
first set of imaging settings, and obtaining a second set of imaging settings for said second group of
C2 pixels and imaging substantially simultaneously the second group of C2 pixels in accordance
with said second set of imaging settings, wherein for each group of pixels the set of imaging settings
is different.

With a different imaging setting for each group of pixels, different imaging results can be
obtained for each group of pixels distinct from other groups of pixels.

- the method comprises obtaining the first or the second set of imaging settings comprises
seeking an imaging setting in a look-up table based on a set of bit values of the image data
corresponding to the pixels of the first or second group, respectively.

By using a look-up table. the correspondence between the imaging data and the settings of
the beams can be determined and fixed before a mask a layer is imaged. When imaging the pixels it
would therefore only be necessary to refer to the look-up table without any additional calculations.

- the set of bit values comprises for every pixel either ‘17 if the pixel is an imaging pixel, or
‘(y if the pixel is a non-imaging pixel.

- the set of bit values comprises two or more bit values for every pixel.
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By having two or more bit values for every pixel, more possible settings are available for
each pixel in an image file. A greater variety of imaged pixels can therefore be obtained from one
single image file.

- the first and second set of imaging settings comprises C1 imaging settings for the C1 first
imaging beams and C2 imaging settings for the C2 second imaging beams, respectively.

- each set of imaging settings specifies a value which is representative for a size and/or shape
and/or position of an imaged spot corresponding with an imaging pixel; wherein preferably the first
and second sets of imaging settings define any one or more of the following parameters:

* an intensity value to be used for generating an imaged feature corresponding with
an imaging pixel, e.g. an intensity value for controlling a beam used for the imaging,

* atime interval to be used for generating an imaged feature corresponding with an
imaging pixel, e.g. an on-time value for controlling a beam used for the imaging,

* 3 beam diameter valae and/or beam shape value for controlling a beam used for the
imaging,

¢ anumber of passes used for the imaging,

¢ ap indication of an exposure head of a plurality of exposure heads to be used for
generating an imaged feature or a group of imaged features corresponding to a pixel
or a group of pixels for the imaging.

- all the pixels in the first group are separated by at least one pixel not belonging to the first
group and wherein all the pixels in the second group are separated by at least one pixel not belonging
to the second group.

Because all the pixels in the first and second groups are separated by the pixels not belonging
to the respective group, interference between the pixels in each group is further reduced.

- the mask layer 1s being moved in a movement direction (M) relative to the imaging beams
whilst the first group of C1 pixels and the second group of C2 pixels, and the subsequent group of
pixels if present, are imaged.

Under this embodiment it is possible to image pixels of ditferent groups placed next to others
in the movement direction without interruption.

- the mask layer is rotating on a drum whilst the first group of C1 pixels and the second
group of C2 pixels, and the subsequent group of pixels if present, are imaged, and the movement
direction (M) corresponds to a rotational direction of the drum. This will typically be the case for an
external drum configuration where a mask layer is wrapped around an external surface of the drum.

- the mask layer is moving on a flatbed table and/or the imaging beams are moving along a
flatbed table whilst the first group of C1 pixels and the second group of C2 pixels, and the subsequent
group of pixels if present, are imaged, and the movement direction (M) corresponds to a longitudinal

direction of the flatbed table.
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- the mask layer is placed on an internal surface of a drum, the mask layer rotating relative
to the imaging beams whilst the first group of C1 pixels and the second group of C2 pixels, and the
subseqguent group of pixels if present, are imaged, and the movement direction (M) corresponds to a
rotational direction of the mask layer or the imaging beams. This will typically be the case for an
internal drum configuration where a mask layer is placed on an internal surface of the drum.

These three embodiments each corresponds to a particular sitvation: one when the mask layer
is wrapped on an external surface of the drum, another when the mask layer is placed on the tlatbed
table, and a third where the mask layer is placed on an internal surface of a drum.

- the first and the second groups of imaging beams, and the subsequent group of imaging
beams if present, are arranged next to each other and aligned along a line when the groups of imaging
beams are observed perpendicularly to the mask layer, said line defining an angle with a transverse
direction (T) perpendicular to the movement direction (M), the angle compensating for the
movement of the mask layer between the first and the second moment in time.

Thanks to this arrangement, even when the mask layer moves in the movement direction it
is possible to image pixels aligned in the transverse direction perpendicular to the movement
direction without any additional adjustments due to the movement in the movement direction.

- the method further comprising moving the imaging beams relative to the mask layer in a
transverse direction (T) perpendicular to the movement direction so that the imaging beams move
relative to the mask layer over at least (C1+C2) pixels in the transverse direction.

This embodiment makes it possible to image additional pixels next to the (C1+C2) pixels in
the transverse direction of the drum and/or of the flatbed table.

- the moving in the transverse direction (T) perpendicular to the movement direction (M) is
substantially contiguous.

The continuous movement in the transverse direction makes it possible to image additional

pixels next to the (C1+C2) pixels in the transverse direction without any interruption.

According to a second aspect of the disclosure is method for imaging a mask layer,
comprising the steps:

- providing a mask layer,

- providing a look-up table with a plurality of imaging settings in function of bit sequences,

- reading imaging data for a plurality of pixels;

- obtaining an imaging setting from the look-up table based on a bit sequence of the imaging
data corresponding to the plurality of pixels;

- using a plurality of imaging beams for imaging substantially simultaneously the plurality of

pixels in accordance with the obtained imaging setting.
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Thanks to this method it is possible to find the correspondence between the imaging data
and the instructions to the beams simply in a look-up table without carrying any additional
calculation. The process of imaging a mask layer is therefore much simplitied.

The second aspect of the disclosure may comprise any one of, or any technically possible
combinations of the following features:

- the set of bit values comprises for every pixel a ‘1’ if the pixel is an imaging pixel or a ‘0’
if the pixel is a non-imaging pixel.

- the set of bit values comprises two bit values for every pixel.

By having two bit values for every pixel it is possible to obtain multiple settings of the
imaging beams based on one single image file.

- the imaging setting comprises a plurality of separate independent values for the plurality
imaging beams.

Under this embodiment each imaging beam is capable of imaging pixels independently of
other imaging beams.

- each imaging setting specifies a value which is representative for a size and/or shape and/or
position of an imaged spot corresponding with an imaging pixel; wherein preferably the imaging
setting defines any one or more of the following parameters:

¢ an intensity value to be used for generating an imaged feature corresponding with
an imaging pixel, e.g. an intensity value for controlling a beam used for the imaging,

¢ atime interval to be used for generating an imaged feature corresponding with an
imaging pixel, e.g. an on-time value for controlling a beam used for the imaging,

¢ abeam diameter value and/or beam shape value for controlling a beam used for the
imaging,

¢ anumber of passes used for the imaging,

¢ an indication of an exposure head of a plurality of exposure heads to be used for
generating an imaged feature or a group of imaged features corresponding to a pixel
or a group of pixels for the imaging.

- reading imaging data comprises reading imaging data for a sequence of at least (C1+C2)
pixels, C1 and C2 being integers greater than or equal to 1, wherein obtaining the imaging setting
comprises obtaining a first imaging setting based on a plurality of first bit values corresponding to
C1 pixels of the sequence; and a second imaging setting based on a plurality of second bit values
corresponding to C2 pixels of the sequence; and wherein using a plurality of imaging beams for
imaging comprises:

at a first moment in time, using a group of C1 first imaging beams for imaging substantially

simultaneously a first group of C1 pixels of said sequence in accordance with the first

imaging setting;
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at a second moment in time, using a group of C2 second imaging beams for imaging

substantially simultaneously a second group of C2 pixels of said sequence in accordance

with the second imaging sefting;

optionally, at one or more subsequent moments in time, using a subsequent group of imaging

beams for imaging substantially simultaneously a subsequent group of pixels in accordance

with the read imaging data, said pixels of said subsequent group being different from the
pixels of the first and second group;

the method further comprising repeating reading imaging data, obtaining an imaging setting
fron: the look-up table, and using a plurality of imaging beams for imaging for a next sequence of at
least (C1+C2) pixels.

- Cl and C2 are integers greater than or equal to 2; and wherein said C1 pixels of the first
group are selected such that at least two pixels of the first group are separated by at least one pixel
not belonging to the first group and said C2 pixels of the second group are selected such that at least
two pixels of the second group are separated by at least one pixel not belonging to the second group.

- C1=C2=C, wherein each sequence contains N*C pixels, N being an integer greater than or
equal to 2.

- the C pixels in the n-th group, n being an integer, 1 <n <N, comprise the n-th pixel, the
(0+N)-th pixel, etc. of the sequence of N*C pixels.

- the sequence corresponds to a single row in the imaging data, or the sequence corresponds
to parts of different rows in the imaging data, preferably the C pixels in the n-th group comprises the
n-th pixel of the m-th row, the (n+N)-th pixel of the (m+1)-th row, the (n+2*N)-th pixel of the (m+2)-

throw, ..., 1<m < N with m being an integer.

According to a third aspect of the disclosure is method for imaging a mask layer, comprising
the steps:
- providing a mask layer,
- reading imaging data for a plurality of pixels:
- obtaining an imaging setting based on a sequence of bit values comprising at least two bit
values for every pixel of said plurality of pixels;
- using a plurality of imaging beams for imaging substantially simultaneously the plurality of
pixels in accordance with the obtained imaging setting.

By having at least two bit values for every pixel, one set of imaging data can control the
imaging beams under at least two settings for each pixel. Consequently it is possible to obtain
multiple variations of each pixel from one image tile.

The third aspect of the disclosure may comprise any one of, or any technically possible

combinations of the following features:
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- the imaging setting comprises a plurality of separate independent values for the plurality
imaging beams.

- each imaging setting specifies a value which is representative for a size and/or shape and/or
position of an imaged spot corresponding with an imaging pixel; wherein preferably the imaging
setting defines any one or more of the following parameters:

* an intensity value to be used for generating an imaged feature corresponding with
an imaging pixel, e.g. an intensity value for controlling a beam used for the imaging,

* a time interval to be used for generating an imaged feature corresponding with an
imaging pixel, e.g. an on-time value for controlling a beam used for the imaging,

* abeam diameter value and/or beam shape value for controlling a beam used for the
imaging,

¢ anumber of passes used for the imaging,

¢ an indication of an exposure head of a plurality of exposure heads to be used for
generating an imaged feature or a group of imaged teatures corresponding to a pixel

or a group of pixels for the imaging,

Some embodiments of the present disclosure relate to a method as described above, wherein
the mask layer is provided on a photopolymerizable layer of a relief precursor and wherein, after the
imaging, the photopolymerizable layer of the relief precursor is exposed through the mask layer and
the relief precursor is developed to obtain a relief structure. The mask layer may be an integral part
of the relief precursor or may be a separate item, which is attached to the relief precursor before the
exposure to electromagnetic radiation.

Some embodiments of the present disclosure relate to a relief structure obtained by the
method described above.

Some embodiments of the present disclosure relate to a computer program comprising
computer-executable instructions to control an embodiment of the method as described above in
relation to any one of the aspects of the disclosure, when the program is run on a computer.

Some embodiments of the present disclose relate to a digital data storage medium encoding
a machine-executable program of instructions to perform any one of the steps of the method as
described above in relation to any one of the aspects of the disclosure.

Some embodiments of the present disclose relate to a computer program product comprising
computer-executable instructions for controlling or performing the method as described above in
relation to any one of the above aspects of the disclosure, when the program is run on a computer.

Some embodiments of the present disclosure relate to a control module configured to carry

out the method as described above in relation to any one of the above aspects of the disclosure.
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Some embodiments of the present disclosure relate to a system for treating a relietf precursor,
comprising an imager configured to image a mask layer; and a digital data storage medium as
described above and/or a control module as described above to control the imager. Optionally, the
system further comprises any one or more of the following: at least one transport system configured
to transport the relief precursor, a storage device, an exposure means configured to expose the relief
precursor through the imaged mask layer, a developing means configured to remove at least a part
of non-exposed material from the relief precursor, a drying system, a post-exposure device, a cutting
device, a mounting station, a heater.

Another embodiment of the present disclosure relates to a mask layer obtained by the method

described above.

Any feature of the first aspect of the present disclosure may be combined with any feature

of the second and/or the third aspect of the present disclosure.

Brief description of the drawings

The above and further aspects of the disclosure will be explained in more detail below on
the basis of a number of embodiments, which will be described with reference to the appended
drawings. In the drawings:

FIG. 1 illustrates an example embodiment of a system for imaging a mask layer having two
groups of pixels, with three pixels per group;

FIG. 2 explains the different steps at different moments in time during the imaging of the
mask layer under an example embodiment;

FIG. 3 shows an example embodiment of a look-up table;

FIGS. 4 - 7 indicate the amplitude of the laser beams under four sequences of bit values
comprising twa bit values for every pixel, the two bit values having been converted into 1 bit values;

FIG. 8 illustrates another example embodiment of a system for imaging a mask layer having
three groups of pixels with two pixels per group;

FIG. 9 illustrates a schematic view of an exemplary embodiment of a system for producing

a relief structure.

Description of the invention

Flexographic printing or letterpress printing are techniques which are commonly used for high
volume printing. Flexographic or letterpress printing plate are relief plates with printing elements,

typically called reliefs or dots, protruding above non-printing elements in order to generate an image
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on a recording medium such as paper, cardboard, films, foils, laminates, etc. Also, cylindrically

shaped printing plates or sleeves may be used.

Various methods exist for making flexographic or letterpress printing plate precursors. According to
conventional methods flexographic or letterpress printing plate precursors are made from multilayer
substrates comprising a backing layer and one or more photocurable layers (also called
photosensitive layers). Those photocurable layers are cured by exposure to electromagnetic radiation
through a mask layer containing the tmage information or by direct and selective exposure to
electromagnetic radiation e.g. by scanning of the plate to transfer the image information in order to
obtain a relief plate. After curing the uncured parts are removed either by using liquids that are able
to dissolve or disperse the uncured material or by thermal treatment in which the uncured material is
liquefied and removed. Removal of the liquefied material may be achieved by adhesion or adsorption
to a developer material or by application beams of solids, liquids or gases which may be heated. An
alternative is to remove the material in the non-printing area by ablation using high power laser

beams.

In flexographic or letterpress printing, ink is transferred from a flexographic plate to a print medium.
More in particular, the ink is transferred on the relief parts of the plate, i.e. in the halftone dots or
solid reliefs, and not on the non-reliet parts. During printing, the ink on the relief parts is transferred
to the print medium. Greyscale images are typically created using half-toning, e.g. using a screening
pattern, preferably an AM screening pattern. By greyscale is meant, for a plate printing in a particular
coloyr, the amount of that colour being reproduced. For example, a printing plate may comprise
different half-tone dot regions to print with different densities in those regions. In order to increase
the amount of ink transferred and to increase the so-called ink density on the substrate, an additional
very fine structure 1s applied to the surface of the printing dots, i.e. the relief areas. This fine surface
structure is typically obtained by adding a fine high resolution sampling pattern to the image file, so

that it is then transferred to the corresponding mask vsed for exposure.

Images reproduced by printing plates typically include both solid image areas and a variety of grey
tone areas, also called halftone areas. A solid area corresponds with a single relief in the printing
plate which is completely covered by ink so as to produce the highest density on a print material. A
grey tone or halftone area corresponds with an area with multiple printing dots at a distance of each
other, i.e. an area where the appearance of the printed image is of a density intermediate between
pure white (total absence of ink) and pure colour (completely covered by ink). Grey areas are
produced by the process of half-toning, wherein a plurality of relief elements per unit area is used to

produce the illusion of different density printing. These relief elements are commonly referred to in
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the printing industry as ‘halftone dots’. Image presentation is achieved by changing a percentage of
area coverage (dot intensity) from regton to region. Dot intensity may be altered by altering the dot

size (AM screening) and/or the dot density, i.e. the dot frequency (FM screening).

In a flexographic or letterpress plate, the halftone dots are relief areas having their surface at the top
surface of the plate. The plate in the area surrounding the dot has been etched to a depth which
reaches to a floor. The height of a halftone dot is the distance of the surface of the dot (and of the

plate surface) to the floor. The halftone relief is the relief extending from the floor to the top surface.

In the present method for imaging a mask layer, first of all a mask layer is provided. This provided
mask layer is for example is a blank mask layer without any imaged pixels. The mask layer may be
arranged on a support layer and may be attached to the relief precursor before exposure to
electromagnetic radiation for curing. The mask layer may be an integral part of a relief precursor and

may represent the outer surface of the precursor during imaging.

Next, imaging data for a sequence of at least C1 + C2 pixels is read. The imaging data for example

comes from an image file. C1 and C2 are integers greater than or equal to 1.

According to one embodiment C1 and C2 are integers greater than or equal to 2. Under this
embodiment, it 1$ preferable that said C1 pixels of the first group are selected such that at least two
pixels of the first group are separated by at least one pixel not belonging to the first group, and/or
said C2 pixels of the second group are selected such that at least two pixels of the second group are
separated by at least one pixel not belonging to the second group. The distance between two pixels
in a group is for example around 30 microns. According to a preferred embodiment all the pixels in
the first group are separated by at least one pixel not belonging to the first group, and/or all the pixels

in the second group are separated by at least one pixel not belonging to the second group.

According to some embodiments, C1=C2=C. Each sequence contains N*C pixels, N being an integer
greater than or equal to 2. N represents the number of groups in this description that follows. In the
embodiment illastrated on FIG.1, Cl=C2=3, and N=2. This means that there are two groups of
pixels, with three pixels per group. In the embodiment illustrated on FIG. §, C1=C2=2, and N=3.

This means that there are three groups of pixels, with two pixels per group.

At a first moment in time, a group of Cl first imaging beams L1 is vused for imaging substantially
simultaneously a first group of C1 pixels in the sequence of C1 + C2 pixels in accordance with the

read imaging data.
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At a second moment in time, a group of C2 second imaging beams L2 is used for imaging
substantially simultaneously a second group of C2 pixels in the sequence of Cl + C2 pixels in

accordance with the read imaging data.

According to some embodiments the imaging data for the first group of C1 pixels is read and the
first group of C1 pixels is imaged before the imaging data for the second group of C2 pixels is read

and the second group of C2 pixels is imaged.

As an alternative the imaging data for the first and the second group of (C1+C2) pixels is read before

the first group of C1 pixels is imaged and/or the second group of C2 pixels is imaged.

According to some embodiments a clock having a first frequency 1 is provided. The time period
between subsequent moments in time corresponds to 1/f1. According to these embodiments when
imaging data of the at least (C1+C2) pixels is read, first the imaging data of the C1 pixels is read
{and optionally the C1 pixels are imaged), for example at the moment of 1/f1, as shown in FIG. 2.
Then, after an interval of 1/f1, for example at the moment of 2/f1 under the example in FIG. 2,

imaging data of the C2 pixels is read (and optionally the C2 pixels are imaged).

According to some embodiments the C pixels in the n-th group, n being an integer, 1 <n <N,
comprise the n-th pixel, the (n+N)-th pixel. the (n+2*N)-th pixel, etc. of the sequence of N*C pixels.
Under the example in FIGS.1 and 2, the first group of three pixels comprises the first, the third, and
the fifth pixels in the sequence of six pixels. The second group of three pixels comprises the second,

the fourth, and the sixth pixels in the sequence of six pixels.

According to some embodiments, such as the one illustrated in FIG.1, the sequence corresponds to
a single row in the imaging data. Under these embodiments, after the groups of pixels in the first row
are imaged, the method moves to imaging the second row of pixels. As shown in FIG.2, still with
the examples of two groups of pixels with three pixels per group (N=2; C=3), at one moment, for
example at 3/f1, the first, third, and the fifth pixels of the second row are imaged with the first group
of imaging beams L1. At another later moment, for example at 4/f1, the second, the fourth, and sixth

pixels of the second row are imaged with the second group of imaging beams L2.

According to some other embodiments not illustrated in the figures, the sequence corresponds to
parts of different rows in the imaging data. According to a preferred implementation under this

embodiment the C pixels in the n-th group comprises the n-th pixel of the m-th row, the (n+N)-th
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pixel of the (m+1)-th row, the (n+2*N)-th pixel of the (m+2)-th row, ..., 1<m <N with m being an
integer. Again using the example in FIG.1 where N=2 and C=3, the pixels in the first group comprises
the first pixel in the first row, the third pixel in the second row, and the tifth pixel in the third row.
The pixels in the second group comprises the second pixel in the first row, the fourth pixel in second
row, and the sixth pixel in the third row. Using the example in FIG.§ where N=3 and C=2, the pixels
in the first group comprises the first pixel in the first row and the fourth pixel in the second row, the
pixels in the second group comprises the second pixel in the first row and fifth pixel in the second
row, and pixels in the third group comprises the third pixel in the first row and sixth pixel in the

second row.

According to some optional embodiments, at one or more subsequent moments in time, a subsequent
group of imaging beams L3 is used for imaging substantially simultaneously a subsequent group of
pixels in accordance with the read imaging data. The pixels of the subsequent group are different
from the pixels of the first and second group. In the embodiment illustrated in FIG.8, at a subsequent
moment in time, for example at the moment of 3/f1, a third group of imaging beams L3 is used for

imaging substantially simultaneously a third group of pixels.

According to some embodiments the method comprises obtaining a first set of imaging settings for
the first group of C1 pixels and imaging substantially simultaneously the first group of C1 pixels in
accordance with the first set of imaging settings. The obtaining of the first set of imaging settings is
for example carried out between the reading of imaging data of all groups of pixels and the imaging
of the first group of C1 pixels. According to some embodiments the method comprises obtaining a
second set of imaging settings for the second group of C2 pixels and imaging substantially
simultaneously the second group of C2 pixels in accordance with the second set of imaging settings.
The obtaining of the second set of imaging settings is for example carried out between the reading
of imaging data of all groups of pixels and the imaging of the second group of C2 pixels. As an
alternative, the obtaining of the first and second sets of imaging settings is carried out before the
imaging of the first group of C1 pixels and before the imaging of the second group of €2 pixels.
According to some embodiments the obtaining of all sets of imaging settings is carried out before
the imaging of any pixels or any group of pixels. According to some embodiments the set of imaging
settings for at least two groups of pixels is different. According to some embodiments the set of

imaging settings for each group of pixels is different.

Optionally the method comprises obtaining a subsequent set of imaging settings for the subsequent

group of pixels and imaging substantially simultaneously the subsequent group of pixels in
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accordance with the subsequent set of imaging settings. This is for example carried out between the

reading of imaging data of all groups of pixels and the imaging of the subsequent group of pixels.

According to some embodiments the obtaining of the first or the second set of imaging settings
comprises seeking an imaging setting in a look-up table based on a set of bit values of the image data
corresponding to the pixels of the first or the second group, respectively. Details on how to look for

an imaging setting in a look-up table will be explained in more detail below.

According to some embodiments the mask layer is being moved in a movement direction M relative
to the imaging beams L1, L2, 1.3 whilst the first group of C1 pixels and the second group of C2
pixels, and the subsequent group of pixels if present, are imaged. This cam mean that mask layer
moves as the imaging beams L1, L2, L3 remain stationary. This can mean that the image beans L1,
L2, L3 moves while the mask layer remains stationary. This can also mean that both the mask layer
and the imaging beams L1, L2, 1.3 move with one having a relative movement with regard to the

other.

There are three preferred embodiments when the mask layer is moved in the movement direction M.
The first preferred embodiment is when the mask layer is rotating on a dram. Under this preferred
embodiment the movement direction M corresponds to a rotational direction of the drum, as
illustrated in FIGS. 1 and 8. The second preferred embodiment (not illustrated) is when the mask
layer is moving on a flatbed table and/or the imaging beams L1, L2, L3 are moving along a flatbed
table. The movement direction M in this preferred embodiment corresponds to a longitudinal
direction of the flatbed table. The longitudinal direction of the flatbed table is the direction in which
the flatbed table presents the greatest dimension in a horizontal plane. A third possibility is to place
the mask layer on the inside of a hollow drum, for example placed on an internal surface of the drum,
and to perform exposure with a beam generator placed in the centre of the drum. According to one
embodiment when the mask layer is placed inside a drum, the mask layer rotates with the drum while
the source emitting the imaging beams L1, L2, L3 remains stationary in the drum whilst the first
group of C1 pixels and the second group of C2 pixels, and the subsequent group of pixels if present,
are imaged. According to another embodiment when the mask layer is placed inside a drum, the
mask layer remains stationary while the source emitting the imaging beams L1, 1.2, L3 rotates inside
the drum whilst the first group of CI pixels and the second group of C2 pixels, and the subsequent
group of pixels if present, are imaged. Under this embodiment the source may in addition move in a
transverse direction perpendicular to the rotational direction of the drum. The transverse direction is
for example the longitadinal direction of the drum. According to yet another embodiment when the

mask is placed inside the drum, both the mask layer and the source emitting the imaging beams L1,
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L2, L3 rotate, the mask layer rotating relative to the imaging beams L1, 1.2, 1.3 whilst the first group
of C1 pixels and the second group of C2 pixels, and the subsequent group of pixels if present, are
imaged. Under this embodiment the source may in addition move in a transverse direction
perpendicular to the rotational direction of the drum. The transverse direction is for example the

longitudinal direction of the drum.

Where the mask layer moves in the movement direction M relative to the imaging beams L.1, L2,
L3, in some embodiments the first and the second groups of imaging beams L1, L2, and the
subsequent group of imaging beams L3 if present, are arranged next to each other and aligned along
a line when the groups of imaging beams L1, L2, L3 are observed perpendicularly to the mask layer.
Preferably the line defines an angle with a transverse direction T perpendicular to the movement
direction M. The angle is strictly greater than 0 and strictly lower than 90°. The angle compensates
for the movement of the mask layer between the first and the second moment in time. Preferably the
compensation makes it possible to image pixels aligned in the transverse direction T even if the mask
layer moves between the movements when the first group of pixels is imaged and when the second

group of pixels is imaged.

According to some embodiments the method comprises moving the imaging beams L1, L2, L3
relative to the mask layer in a transverse direction T perpendicular to the movement direction M.
Under these embodiments the imaging beams L1, 1.2, 1.3 move relative to the drum over at least
(C1+C2) pixels in the transverse direction T. The imaging beams L1, L2, L3 move for example
C1+C2 pixels in the transverse direction T when the drum completes one rotation. According to
some embodiments, the moving in the transverse direction T perpendicular to the movement
direction M is substantially continuous. This is particularly advantageous when the mask layer is
rotating on a drum. According to some embodiments the moving in the transverse direction T
perpendicular to the movement direction M is in steps. This is particularly advantageous when the

mask layer is placed on a flatbed table.

According to some embodiments the method comprises moving the imaging beams L1, 1.2, L3
relative to the mask layer in a transverse direction T perpendicular to the movement direction M so
that the imaging beams L1, L2, L3 move relative to the mask layer over at least (C1+C2) pixels in
the transverse direction T. The imaging beams L1, L2, L3 for example move C1+ C2 pixels in the

transverse directions T when the mask layer moves the entire longitudinal length of the flatbed table.

As shown in FIG. 2 the method further comprises repeating the reading of imaging data, the using

of a group of C1 first imaging beams L1 for imaging at a first moment in time, the vsing of a group
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of C2 second imaging beams L2 for imaging at a second moment in time, and optionally the using
of a subsequent group of imaging beams L3 for imaging at one or more subsequent moments in time,
for a next sequence of at least (C1+C2) pixels. According to some embodiments a time period
between the reading of imaging data for a first sequence of N*C pixels and for a subsequent sequence

of N*C pixels corresponds with N/f1.

Look-up table

According to some embodiments of the present disclosure a look-up table is used to obtain the
imaging setting for at least a beam L1, L2, L3 based on the bit sequence of the imaging data
corresponding to the plurality of pixels. The look-up table for example comprises a plurality of

imaging settings in function of bit sequences.

An example of a look-up table according to some embodiments of the present disclosure is shown

in FIG.3.

According to some embodiments, for example the one shown in FIG.3, the set of bit values comprises
for every pixel either ‘1° if the pixel is an imaging pixel, or ‘0" if the pixel is a non-imaging pixel.
As an alternative, the set of bit values comprises two or more bit values for every pixel. The bit value
is ‘2’ if the pixel is an imaging pixel in a solid area, ‘1" if the pixel is an imaging pixel in a halftone

area, or ‘(Y if the pixel is a non-imaging pixel.

According to some embodiments the first and second set of imaging settings comprises C1 imaging
settings for the C1 first imaging beams L1 and C2 imaging settings for the C2 second imaging beams
L2, respectively. In this way each imaging beam L1, 1.2, L3 has its own imaging setting. The imaging
setting of one beam can be independent of the imaging settings of other beams in a group. To put it
differently the imaging setting comprises a plurality of independent values for the plurality imaging
beams L1, 1.2, 1.3, As an alternative, the imaging setting of one beam can be a function of the imaging
settings of other beams in a group. According to some embodiments the imaging setting is modified
before the modified imaging setting is used by beams to image pixels. The modified imaging setting
for example comprises the modified beam location and / or the modified beam intensity of at least

one beam.
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According to some embodiments each imaging setting specifies a value which is representative for
the size and/or the shape and/or the position of an imaged spot corresponding with an imaging pixel.
Preferably the imaging setting defines any one or more of the following parameters:

- an intensity value to be used for generating an imaged feature corresponding with an imaging
pixel, e.g. an intensity value for controlling a beam used for the imaging,

- a time interval to be used for generating an imaged feature corresponding with an imaging
pixel, e.g. an on-time value for controlling a beam used for the imaging,

- a beam diameter value and/or beam shape value for controlling a beam used for the imaging,
- a number of passes used for the imaging,

- an indication of an exposure head of a plurality of exposure heads to be used for generating
an imaged feature or a group of imaged features corresponding to a pixel or a group of pixels for the

imaging.

According to some embodiments the size (from controlling the intensity of the beam) and/or the
shape and /or the position of a beam is controlled by controlling the amplitude and/or the frequency
and/or the phase of the input wave which is communicated to the beam to control the latter. An
acousto-optical system is able to control the parameters of a beam by controlling the amplitude
and/or the frequency and/or the phase of the input wave of the beam. An electro-optical system is
also able to control the parameters of a beam by controlling the amplitude and/or the frequency

and/or the phase.

After the imaging setting is obtained from the look-up table, the method uses a plurality of imaging
beams L1, L2, L3 to image substantially simultaneously the plurality of pixels in accordance with

the obtained imaging setting.

According to some embodiments the look-up table is determined before the image file is received.

According to some embodiments the sequence of bit values comprising at least two bit values for
every pixel. The method comprises obtaining an imaging setting based on the sequence of bit values
comprising at least two bit values. The obtaining of the imaging setting can be based on a look-up
table as described above. or alternatively not based on any look-up table. The method then uses a
plurality of imaging beams L1, L2, L3 for imaging substantially simultaneously the plurality of

pixels in accordance with the obtained imaging setting.
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According to some embodiments the method comprising detecting at least one solid area and at least
one halftone area in the image file. A pixel in the solid area for example receives a value of ‘27, A
pixel in the halftone area for example receives a value of “1’. A non-imaging pixel for example

receives a value of ‘0.

According to some embodiments the method comprises converting the at least two bit values into
several corresponding one bit values before obtaining an imaging setting based on the one bit values.
According to some embodiments the method comprises converting an original string of C1 values
expressed in a ternary system into a binary string of 2*C1 binary values. The first C1 binary values
of the binary string for example is ‘1” if the pixels correspond to the ones in the solid area (i.e. having
an original value of *2”). The second C1 binary values of the binary string for example is ‘1" if the
pixels correspond to the imaging pixels (i.e. having an original value of 1" or ‘2"). The same
conversion may apply for the original string of C2 values and any potential subsequent string(s) of

bit values.

FIG. 4 -7 illustrate four examples of translating a set of two bit values into the instructions of four
beam which includes converting the sequence of two bit values into sequences of one bit values. In
FIG. 4 the set of two bit values is 2212. This set of two bit values is first converted into two strings
of | bit values: 1101 and 1111 according to the method described above. Because the second string
comprises only ‘17, all four beams are on. In the first string, the first, the second, and the fourth
values are ’1’; the first, the second, and the fourth beams therefore image pixels in the at least one
solid area. The third value in the first string is ‘0’; the third beam thus images a pixel in a halftone
area with a reduced beam intensity. This information is used to instruct the beams as can be seen in

FIG. 4.

In FIG. 5, the set of two bit values is 2221. This set of two bit values is first converted into two
strings one bit values: 1110 and 1111 according to the method described above. Again the second
string only comprises “1°; therefore all four beams are on. The first, the second, and third values in
the first string are ‘17; these three values therefore correspond to a solid area. The first, the second,
and third beams will thus image pixels in the at least one solid area. The fourth value in the first
string is 0°; the fourth beam therefore image a pixel in a halftone area with a reduced beam intensity.

This information is used to instruct the beams as can be seen in FIG. 5.

In FIG. 6, the set of two bit valaes is 1112. This set of two bit values is first converted into two
strings of 1 bit values: 0001 and 1111 according to the method described above. Again the second

string only comprises ‘17: all four beams are therefore on. The first, the second, and the third values
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in the first string is *0’; the first, the second, and the third beams therefore image pixels in the at least
a halftone area with a reduced beam intensity. The fourth value in the first string is 1: the fourth
beam thus images a pixel in a solid area. This information is used to instruct the beams as can be

seen the FIG. 6.

In FIG. 7. the set of two bit values is 1100. This string of two bit values is first converted into two
strings of 1 bit values: 0000 and 1100 according to the method above. The third and fourth values in
the second string are 0’; therefore the third and the fourth beams are off and do not image any pixel.
The first and the second values in the second string are ‘17; the first and second beams are on. The
first and second values in the first string are “07; the first and the second beams therefore image pixels
in the at least a halftone area with a reduced beam intensity. This information is used to instruct the

beams as seen in the FIG. 7.

FIG. 9 illustrates a system to a relief structure from a relief precursor. The system comprises a control
module 100, an imager 110, an exposure means 120 and a developing means 130. After the mask
layer on the precursor is imaged by the imager 110 using the modified image file and/or imaging
instructions generated by the control module 100, the precursor is exposed to electromagnetic
radiation in the exposure means 120, through the imaged mask layer so that a portion of the
photosensitive layer is cured. The electromagnetic radiation may have a wavelength in the range of
200 to 2000 nm, preferably it is ultraviolet (UV) radiation with a wavelength in the range of 200 to
450 nm. The imager 110 used for the imaging step may be configured to generate electromagnetic
radiation capable of modifying the transparency of the mask layer. The change of transparency may
be achieved by ablation, bleaching, color change. refractive index change or combinations thereof.
Preferably ablation or bleaching are employed. Preferably, the wavelength of the beams of

electromagnetic radiation is in the range of 700 nm to 12,000 nm.

The mask layer can be a separate layer, which is applied to the relief precursor, typically following
the removal of a protective layer that may optionally be present, or an integral layer of the precursor,
which is in contact with the relief layer or one of the optional layers above the relief layer, and is

covered by a protective layer that may possibly be present.

The mask layer can also be a commercially available negative which, for example. can be produced
by means of photographic methods based on silver halide chemistry. The mask layer can be a
composite layer material in which, by means of image-based exposure, transparent layers are
produced in an otherwise non-transparent layer, as described, for example in EP 3 139 210 Al, EP

1 735 664 B1, EP 2 987 030 Al, EP 2 313 270 B1. This can be carried out by ablation of a non-
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transparent layer on a transparent carrier layer, as described, for example, in U.S. Pat. No. 6,916,596,
EP 816 920 B1, or by selective application of a non-transparent layer to a transparent carrier layer,
as described in EP 992 846 B1, or written directly onto the relief-forming layer, such as, for example,
by printing with a non-transparent ink by means of ink-jet, as described. for example, in EP 1 195
645 Al.

Preferably, the mask layer is an integral layer of the relief precursor and is located in direct contact
with the relief-forming layer or a functional layer which is arranged on the relief-forming layer,
which is preferably a barrier layer. Furthermore, the integral mask layer can be imaged by ablation
and in addition removed with solvents or by heating and adsorbing/absorbing. For example, this
layer may be heated and liquefied by means of selective irradiation by means of high-energy
electromagnetic radiation, which produces an image-based structured mask, which is used to transfer
the structure to the relief precursor. For this purpose, it may be opague in the UV range and absorb
radiation in the visible IR range, which leads to the heating of the layer and the ablation thereof.
Following the ablation, the mask layer also represents a relief, typically with lower relief heights, for

example in the range from 0.1 to 5 um.

In an exemplary embodiment, the optical density of the mask layer in the UV range from 330 to 420
nm and/or in the visible IR range from 340 to 660 nm lies in the range from 1 to 5, preferably in the

range from 1.5 to 4, particularly preferably in the range from 2 to 4.

The layer thickness of the laser-ablatable mask layer is generally 0.1 to 5 ym. Preferably, the layer
thickness is 0.3 to 4 um, particularly preferably 1 pm to 3 um. The laser sensitivity of the mask layer
(measured as the energy which is needed to ablate a 1 cm? layer) may be between 0.1 and 10 mJ/cm?,

preferably between 0.3 and 5 mJ/cm?, particularly preferably between 0.5 and 5 mJ/cm?.

Examples of solidifiable materials that may be used in the photosensitive layer according to some
embodiments of the invention are photoseansitive compositions, which solidify or cure due to a
chemical reaction, which leads to polymerization and/or crosslinking. Such reactions may be radical,
cationic or anionic polymerization and crosslinking. Other means for crosslinking are condensation
or addition reactions e.g. formation of esters, ethers, urethanes or amides. Such composition may
include initiators and/or catalysts, which are triggered by electromagnetic radiation. Such initiators
or catalysts can be photo-initiator systems with one or more components that form radicals, acids or
bases, which then initiate or catalyze a reaction, which leads to polymerization or crosslinking. The
necessary functional groups can be attached to low molecular weight monomers, to oligomers or to

polymers. In addition, the composition may comprise additional components such as binders, filler,
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colorants, stabilizers, tensides, inhibitors, regulators and other additives, which may or may not carry
functional groups used in the solidification reaction. Depending on the components used, flexible
and/or rigid materials can be obtained after the solidification and post-treatment is finished. The
radical reaction may be a radical polymerization, a radical crosslinking reaction or a combination
thereof. Preferably, the photosensitive layer is rendered insoluble, solid or not meltable by a radical

reaction.

The electromagnetic radiation changes the properties of the exposed parts of the photosensitive layer
such that in the following developing means non-exposed portions of the photosensitive layer are

removed by the developing means 130 and a relief structure e.g. a printing plate or a sleeve is formed.

Preferably, the removal of the soluble or liquidifiable material is achieved by treatment with liquids
{solvents, water or aqueous solutions) or thermal development, wherein the liguefied or softened

material is removed.

Treatment with liguids may be performed by spraying the liquid onto the precursor, brushing or
scrubbing the precursor in the presence of liquid. The nature of the liguid used is guided by the nature
of the precursor employed. If the layer to be removed is solable, emulsifiable or dispersible in water
or aqueous solutions, water or agueous solutions might be used. I the layer is soluble, emulsifiable
or dispersible in organic solvents or mixtures, organic solvents or mixtures may be used. Preferably
liguids comprising naphthenic or aromatic petroleum fractions in a mixture with alcohols, such as
benzyl alcohol, cyclohexanol, or aliphatic alcohols having 5 to 10 carbon atoms, for example, and
also, optionally, further components, such as, for example, alicyclic hydrocarbons. terpenoid
hydrocarbons, substituted benzenes such as diisopropylbenzene, esters having 5 to 12 carbon atoms,

or glycol ethers, for example.

For thermal development, a thermal development means, wherein the relief precursor is fixed on the
rotating drum, may be used. The thermal developing means further comprises assemblies for heating
the at least one additional layer and also assemblies for contacting an outer surface of the heated, at
least one additional layer with an absorbent material for absorbing material in a molten state. The
assemblies for heating may comprise a heatable underlay for the relief precursor and/or IR lamps
disposed above the at least one additional layer. The absorbent material may be pressed against the
surface of the at least one additional layer by means, for example, of an optionally heatable roll. The
absorbent material may be continuously moved over the surface of the flexible plate while the drum
is rotating with repeatedly removal of material of the at least one additional layer. In this way molten

muaterial is removed whereas non-molten areas remain and form a relief.
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The relief precursor may be a precursor for an element selected from the group comprising: a
flexographic printing plate, a relief printing plate, a letter press plate, an intaglio plate, a (tlexible)
printed circuit board, an electronic element, a microfluidic element, a micro reactor, a phoretic cell,

a photonic crystal and an optical element, such as a Fresnel lens.

Optionally, the imaging system may further comprise an exposure unit, a washer, a dryer, a light
finisher or any other post-exposure unit, a storage unit, a cutting unit, a mounting unit or any

combination thereof in order to generate a relief structure as described above.

The relief structure may be treated further and may finally be used as a printing plate. Optionally,
the system may turther comprises a light finisher or any other post-exposure unit. Optionally, a
controller may be provided to control the various units of the imaging system. Optionally, one or
more pre-processing modules, such as a raster image processing (RIP) module which converts an
image file, such as a pdf tile, into a raster image process file, may be provided upstream of the control

module 100.

Whilst the principles of the invention have been set out above in connection with specific
embodiments, it is to be understood that this description is merely made by way of example and not

as a limitation of the scope of protection which is determined by the appended claims.
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Conclusies

Een werkwijze voor het vormen van beeld in een maskerlaag, omvattende de volgende

stappen:

het voorzien van een maskerlaag,

het lezen van beeldgegevens voor een reeks van ten minste (C1+C2) pixels, waarbij C1 en
C2 gehele getallen zijn die groter dan of gelijk aan 1 zijn,

het op een eerste tijdstip gebruiken van een groep van Cl eerste beeldvormingsbundels
(L1) voor het nagenoeg gelitktijdig vormen van een eerste groep Cl pixels van de reeks
overeenkomstig met de gelezen beeldgegevens,

het op een tweede tijdstip gebruiken van een groep van C2 tweede beeldvormingsbundels
(L2) voor het nagenoeg gelijktijdig vormen van een tweede groep C2 pixels van de reeks
overeenkomstig met de gelezen beeldgegevens,

optioneel, het op één of meer opeenvolgende tijdstippen gebruiken van een volgende groep
beeldvormingsbundels (L3) voor het nagenoeg gelijktijdig vormen van een volgende groep
pixels overeenkomstig met de gelezen beeldgegevens, waarbij de pixels van de volgende
groep verschillend zijn van de pixels van de eerste en tweede groep,

het herhalen van het lezen van beeldgegevens, het gebruiken van een groep C1 eerste
beeldvormingsbundels (1) voor het vormen op een eerste tijdstip, het gebruiken van een
groep C2 tweede beeldvormingsbundels (L2) voor het vormen op een tweede tijdstip, en
optioneel het gebruiken van een volgende groep beeldvormingsbundels (L.3) voor het
vormen op één of meer opeenvolgende tijdstippen, voor een volgende reeks van ten minste

(C1+C2) pixels.

De werkwijze volgens conclusie 1, waarbij C1 en C2 gehele getallen zijn die groter dan of

gelijk aan 2 zijn, en waarbij de C1 pixels van de eerste groep zodanig worden geselecteerd dat

ten minste twee pixels van de eerste groep worden gescheiden door ten minste één pixel die

niet tot de eerste groep behoort en de C2 pixels van de tweede groep zodanig worden

geselecteerd dat ten minste twee pixels van de tweede groep worden gescheiden door ten

minste één pixel die niet tot de tweede groep behoort.

De werkwijze volgens conclusie 2, waarbij C1=C2=C, en waarbij elke reeks N*C pixels

omvat, waarbij N een geheel getal is dat groter dan of gelijk aan 2 is.
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De werkwijze volgens één der voorgaande conclusies, verder omvattende het voorzien van een
klok met een eerste frequentie f1, waarbij een tijdsperiode tussen opeenvolgende tijdstippen
overeenkomt met 1/f1, en waarbij het lezen van beeldgegevens van de ten minste (C1+C2)
pixels het lezen van beeldgegevens van de C1 pixels omvat, en vervolgens, na een interval van

1/f1. het lezen van beeldgegevens van de C2 pixels.

De werkwijze volgens conclusies 3 en 4, waarbij een tijdsperiode tussen het lezen van

beeldgegevens van een eerste reeks en een daaropvolgende reeks overeenkonmt met N/f1.

De werkwijze volgens conclusie 3 en één der voorgaande conclusies, waarbij de C pixels in de
n-de groep, waarbij n een geheel getal is, 1 <n <N, de n-de pixel, de (n+N)-de pixel, de

(n+2%N)-de pixel, etc. van de reeks van N*C pixels omvatten.

De werkwijze volgens conclusie 3 en één der voorgaande claims, waarbij de reeks
overeenkomt met een enkele r1ij in de beeldgegevens, of waarbij de reeks overeenkomt met
gedeeltes van verschillende rijen in de beeldgegevens, waarbij bij voorkeur, de C pixels in de
n-de groep de n-de pixel van de m-de rij, de (n+N)-de pixel van de (m+1)-de rij, de (a+2¥N)-

de pixel van de (m+2)-de rij, ..., omvatten, 1< m <N met m zijnde een geheel getal.

De werkwijze volgens één der voorgaande conclusies, verder omvattende het verkrijgen van
een eerste set beeldinstellingen voor de eerste groep C1 pixels en het nagenoeg gelijktijdig
vormen van de eerste groep C1 pixels overeenkomstig met de eerste set beeldinstellingen, en
het verkrijgen van een tweede set beeldinstellingen voor de tweede groep C2 pixels en het
nagenoeg gelijktijdig vormen van de tweede groep van C2 pixels overeenkomstig met de
tweede set beeldinstellingen, waarbij voor elke groep pixels de set beeldinstellingen

verschillend is.

De werkwijze volgens de voorgaande conclusie, waarbij het verkrijgen van de eerste of de
tweede set beeldinstellingen het opzoeken van een beeldinstelling in een opzoektabel omvat op
basis van een set bitwaarden van de beeldgegevens overeenkomstig met de pixels van de eerste

of tweede groep, respectievelijk.

De werkwijze volgens de voorgaande conclusie, waarbij de set bitwaarden voor elke pixel

ofwel '1' omvat als de pixel een beeldpixel is, ofwel '0' als de pixel een niet-beeldpixel is.
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12.

14.

15.

2
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De werkwijze volgens conclusie 9 of 10, waarbij de set bitwaarden twee of meer bitwaarden

voor elke pixel omvat.

De werkwijze volgens één der conclusies 9 tot 11, waarbij de eerste en tweede set
beeldinstellingen respectievelijk C1 beeldinstellingen voor de C1 eerste beeldvormingsbundels

(L1) en C2 beeldinstellingen voor de C2 tweede beeldvormingsbundels (L.2) omvatten.

. De werkwijze volgens één der conclusies 9 tot 12, waarbij elke set beeldinstellingen een

waarde specificeert die representatief is voor een grootte en/of vorm en/of positie van een

weergegeven plek die overeenkomt met een beeldpixel; waarbij bij voorkeur de eerste en

tweede set beeldinstellingen één of meer van de volgende parameters definiéren:

- een te gebruiken intensiteitswaarde voor het genereren van een gevormd kenmerk dat
overeenkomt met een beeldpixel, b.v. een intensiteitswaarde voor het regelen van een voor
het beeldvormen te gebruiken bundel,

- een te gebruiken tijdsinterval voor het genereren van een afgebeeld kenmerk dat
overeenkomt met een beeldpixel, b.v. een aan-tijdwaarde voor het regelen van een voor de
beeldvorming te gebruiken bundel,

- cen bundeldiameterwaarde en/of bundelvormwaarde voor het regelen van een voor de
beeldvorming te gebruiken bundel,

- een aantal voor de beeldvorming te gebruiken cycli,

- een aanduiding van een te gebruiken belichtingskop van meerdere belichtingskoppen voor
het genereren van een gevormd kenmerk of een groep gevormde kenmerken die

overeenkomen met een pixel of een groep pixels voor de beeldvorming.

De werkwijze volgens één der voorgaande conclusies, waarbij alle pixels in de eerste groep
gescheiden worden door ten minste één pixel die niet tot de eerste groep behoort en waarbij
alle pixels in de tweede groep gescheiden worden door ten minste één pixel die niet tot de

tweede groep behoort.

De werkwijze volgens één der voorgaande conclusies, waarbij de maskerlaag wordt verplaatst
in een bewegingsrichting (M) ten opzichte van de beeldvormingsbundels (L1, L2, L3) terwijl
de eerste groep van C1 pixels en de tweede groep van C2 pixels, en de daaropvolgende groep

pixels, indien aanwezig, worden gevormd.
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19.

20.

21.
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De werkwijze volgens de voorgaande conclusie, waarbij de maskerlaag op een trommel roteert
terwijl de eerste groep van C1 pixels en de tweede groep van C2 pixels, en de daaropvolgende
groep pixels, indien aanwezig, worden gevormd, en de bewegingsrichting (M) overeenkomt

met een rotatierichting van de trommel.

. Werkwijze volgens conclusie 15, waarbij de maskerlaag op een binnenoppervlak van een

trommel wordt geplaatst, waarbij de maskerlaag roteert ten opzichte van de
beeldvormingsbundels (L1, L2, L.3) terwijl de eerste groep van C1 pixels en de tweede groep
van C2 pixels, en de daaropvolgende groep pixels, indien aanwezig, worden gevormd, en de
bewegingsrichting (M) overeenkomt met een rotatierichting van de maskerlaag of de

beeldvormingsbundels (L1, L2, 1.3).

. De werkwijze volgens conclusie 15, waarbij de maskerlaag op een vlakbedtafel beweegt en/of

de beeldvormingsbundels (L1, L2, L3) langs een vlakbedtafel bewegen terwijl de eerste groep
van Cl pixels en de tweede groep van C2 pixels, en de daaropvolgende groep pixels, indien
aanwezig, worden gevormd, en de bewegingsrichting (M) overeenkomt met een lengterichting

van de vlakbedtafel.

De werkwijze volgens één der conclusies 15 tot 18, waarbij de eerste en de tweede groep
beeldvormingsbundels (L1, L.2), en de daaropvolgende groep beeldvormingsbundels (L3),
indien aanwezig, naast elkaar worden aangebracht en worden gealigneerd langs een lijn
wangeer de beeldvormende bundelgroepen (L1, L2, L3) loodrecht op de maskerlaag worden
waargenomen, waarbij de lijn een hoek definieert met een dwarsrichting (T) loodrecht op de
bewegingsrichting (M), waarbij de hoek de beweging van de maskerlaag tussen het eerste en

het tweede tijdstip compenseert.

De werkwijze volgens conclusie 15 en één der voorgaande conclusies, verder omvattende het
verplaatsen van de beeldvormingsbundels (L1, L2, L.3) ten opzichte van de maskerlaag in een
dwarsrichting (T) loodrecht op de bewegingsrichting, zodat de beeldvormingsbundels (L1, L2,
L3) over ten minste (C1+C2) pixels in de dwarsrichting worden verplaatst ten opzichte van de

maskerlaag.

De werkwijze volgens de voorgaande conclusie, waarbij het verplaatsen in de dwarsrichting

(T), loodrecht op de bewegingsrichting (M), hoofdzakelijk continu is.



[
o

. Een werkwijze voor het weergeven van een maskerlaag, omvattende de volgende stappen:
- het voorzien van een maskerlaag,
- het voorzien van een opzocktabel met meerdere beeldinstellingen in functie van bitreeksen,
- het lezen van beeldgegevens voor meerdere pixels,
5 - het verkrijgen van een beeldinstelling vit de opzocktabel op basis van een bitreeks van de
beeldgegevens overeenkonistig met de meerdere pixels,
- het gebruiken van meerdere beeldvormingsbundels (L1, L2, L3) om de meerdere pixels

nagenoeg gelijktijdig te vormen overeenkomstig met de verkregen beeldinstelling.

10 23. De werkwijze volgens de voorgaande conclusie, waarbij de set bitwaarden voor elke pixel
ofwel een ‘1" omvat als de pixel een beeldpixel is, ofwel een *0’ als de pixel een niet-

beeldpixel 1s.

24. De werkwijze volgens conclusie 22 of 23, waarbij de set bitwaarden twee of meer bitwaarden

15 voor elke pixel omvat.

25. De werkwijze volgens één der conclusies 22 tot 24, waarbij de beeldinstelling meerdere
afzonderlijke onathankelijke waarden voor de meerdere beeldvormingsbundels (L1, L2, L3)
omvat.

20

26. De werkwijze volgens één der conclusies 22 tot 25, waarbij elke beeldinstelling een waarde
specificeert die representatiet is voor een grootte en/of vorm en/of positie van een gevormde
plek die overeenkomt met een beeldpixel; waarbij bij voorkeur de beeldinstelling één of meer
van de volgende parameters definieert:

25 - een te gebruiken intensiteitswaarde voor het genereren van een gevormd kenmerk dat
overeenkomt met een beeldpixel, b.v. een intensiteitswaarde voor het regelen van een voor
het beeldvormen te gebruiken bundel,

- een te gebruiken tijdsinterval voor het genereren van een afgebeeld kenmerk dat
overeenkomt met een beeldpixel, b.v. een aan-tijdwaarde voor het regelen van een bundel

30 voor de beeldvorming te gebruiken bundel,

- een bundeldiameterwaarde en/of bundelvormwaarde voor het regelen van een bundel voor
de beeldvorming te gebruiken bundel,

- een aantal voor de beeldvorming te gebruiken cycli,
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- een aanduiding van een te gebruiken belichtingskop van meerdere belichtingskoppen voor
het genereren van een gevormd kenmerk of een groep gevormde kenmerken die

overeenkomen met een pixel of een groep pixels voor de beeldvorming.

De werkwijze volgens één der conclusies 22 tot 26, waarbij het lezen van beeldgegevens het
lezen van beeldgegevens voor een reeks van ten minste (C1+C2) pixels omvat, waarbij C1 en
C2 gehele getallen zijn die groter dan of gelijk aan 1 zijn, waarbij het verkrijgen van de
beeldinstelling het verkrijgen omvat van een eerste beeldinstelling op basis van meerdere
eerste bitwaarden die overeenkomen met C1 pixels van de reeks; en een tweede beeldinstelling
gebaseerd op meerdere tweede bitwaarden die overeenkomen met C2 pixels van de reeks; en
waarbij het gebruiken van meerdere beeldvormingsbundels (L1, L2, L3) voor het weergeven
omvat:

- het op een eerste tijdstip gebruiken van een groep C1 eerste beeldvormingsbundels (L.1)
voor het nagenoeg gelijktijdig vormen van een eerste groep C1 pixels van genoemde reeks
overeenkomstig met de eerste beeldinstelling;

- het op een tweede tijdstip gebruiken van een groep C2 tweede beeldvormingsbundels (L2)
voor het nagenoeg gelijktijdig vormen van een tweede groep C2 pixels van genoemde
reeks overeenkomstig met de tweede beeldinstelling;

- optioneel, het op ¢én of meer opeenvolgende tijdstippen gebruiken van een volgende groep
beeldvormingsbundels (L3) voor het nagenoeg gelijktijdig vormen van een volgende groep
pixels overeenkomstig met de uitgelezen beeldgegevens, waarbij de pixels van de
volgende groep verschillend zijn van de pixels van de eerste en tweede groep;

- waarbij de werkwijze verder omvat het herhalen van het vitlezen van beeldgegevens, het
verkrijgen van een beeldinstelling uit de opzoektabel, en het gebruiken van meerdere
beeldvormingsbundels (1.1, L2, 1.3) voor het vormen voor een volgende reeks van ten

minste (C1+C2) pixels.

. De werkwijze volgens de voorgaande conclusie, waarbij C1 en C2 gehele getallen zijn die

groter dan of gelijk aan 2 zijn, en waarbij de C1 pixels van de eerste groep zodantg worden
geselecteerd dat ten minste twee pixels van de eerste groep worden gescheiden door ten minste
één pixel die niet tot de eerste groep behoort en de C2 pixels van de tweede groep zodanig
worden geselecteerd dat ten minste twee pixels van de tweede groep worden gescheiden door

ten minste één pixel die niet tot de tweede groep behoort.



20

30

35

30.

31.

34.

. De werkwijze volgens conclusie 27 of 28, waarbij C1=C2=C, en waarbij elke reeks N*C pixels

omvat, waarbij N een geheel getal is dat groter dan of gelijk aan 2 is.

De werkwijze volgens de voorgaande conclusie, waarbij de C pixels in de n-de groep, met n
een geheel getal, 1 <n <N, de n-de pixel. de (n+N)-de pixel, de (n+2¥N)-de pixel. etc. van de

reeks van N*C pixels omvatten.

De werkwijze volgens conclusie 29 of 30, waarbij de reeks overeenkomt met een enkele rij in
de beeldgegevens, of met gedeeltes van verschillende rijen in de beeldgegevens, waarbij bij

voorkeur de C pixels in de n-de groep de n-de pixel van de m-de 1ij, de (n+N)-de pixel van de
(m+1)-de r1j, de (n+2*N)-de pixel van de (m+2)-de rij,..., omvatten, 1<m <N, waarbij m een

geheel getal is.

. Een werkwijze voor het weergeven van een maskerlaag, omvattende de volgende stappen:

- het voorzien van een maskerlaag,

- het lezen van beeldgegevens voor meerdere pixels,

- het verkrijgen van een beeldinstelling op basis van een reeks bitwaarden die ten minste
twee bitwaarden omvat voor elke pixel van de meerdere pixels;

- het gebruiken van meerdere beeldvormingsbundels (L1, L2, L.3) om de meerdere pixels

nagenoeg gelijktijdig te vormen overeenkomstig met de verkregen beeldinstelling.

. De werkwijze volgens de voorgaande conclusie, waarbij de beeldinstelling meerdere

afzonderlijke onathankelijke waarden voor de meerdere beeldvormingsbundels (L1, L2, L.3)

omvat.

De werkwijze volgens conclusie 32 of 33, waarbij elke beeldinstelling een waarde specificeert
die representatief is voor een grootte en/of vorm en/of positie van een gevormde plek die
overeenkomt met een beeldpixel; waarbij bij voorkeur de beeldinstelling één of meer van de
volgende parameters definieert:

- een te gebruiken intensiteitswaarde voor het genereren van een gevormd kenmerk dat
overeenkomt met een beeldpixel, b.v. een intensiteitswaarde voor het regelen van een voor
het beeldvormen te gebruiken bundel,

- een te gebruiken tijdsinterval voor het genereren van een weergegeven kenmerk dat
overeenkomt met een beeldpixel, b.v. een aan-tijdwaarde voor het regelen van een voor de

beeldvorming te gebruiken bundel,
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38.

39.

30

- een bundeldiameterwaarde en/of bundelvormwaarde voor het regelen van een voor de
beeldvorming te gebruiken bundel,

- een aantal voor de beeldvorming te gebruiken cycli,

- een aanduiding van een te gebruiken belichtingskop van meerdere belichtingskoppen voor
het genereren van een gevormd kenmerk of een groep gevormde kenmerken die

overeenkomen met een pixel of een groep pixels voor de beeldvorming.

. Werkwijze volgens één der voorgaande conclusies, waarbij de maskerlaag wordt aangebracht

op een fotopolymeriseerbare laag van een reliéfvoorloper en waarbij, na het weergeven, de
fotopolymeriseerbare laag van de reliéfvoorloper belicht wordt door de maskerlaag en de

religtvoorloper ontwikkeld wordt om een religfstructuur te verkrijgen.

. Een reliégfstructuur verkregen door de werkwijze van conclusie 35.

Een computerprogramma of computerprogrammaproduct dat door een computer uitvoerbare
instructies omvat voor het regelen van de werkwijze volgens één der conclusies 1 tot 35,

wanneer het programma op een computer wordt vitgevoerd.

Een digitaal gegevensopslagmedium dat een machine-vitvoerbaar programma van instructies

codeert om één der stappen van de werkwijze volgens één der conclusies 1 tot 35 uit te voeren.

Een regelmodule ingericht voor:

- het lezen van beeldgegevens voor een reeks van ten minste (C1+C2) pixels, waarbij C1 en
C2 gehele getallen zijn die groter dan of gelijk aan 1 zijn,

- het op een eerste tijdstip regelen van een groep van C1 eerste beeldvormingsbundels (1.1)
voor het nagenoeg gelijktijdig vormen van een eerste groep C1 pixels van de reeks
overeenkomstig met de vitgelezen beeldgegevens,

- het op een tweede tijdstip regelen van een groep van C2 tweede beeldvormingsbundels
(L2) voor het nagenoeg gelijktijdig vormen van een tweede groep C2 pixels van de reeks
overeenkomstig met de uitgelezen beeldgegevens,

- optioneel, het op één of meer opeenvolgende tijdstippen regelen een volgende groep
beeldvormingsbundels (L.3) voor het nagenoeg gelijktijdig vormen van een volgende groep
pixels overeenkomstig met de gelezen beeldgegevens, waarbij de pixels van de volgende

groep verschillend zijn van de pixels van de eerste en tweede groep,
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- het herhalen van het lezen van beeldgegevens, het regelen van een groep C1 eerste
beeldvormingsbundels (L.1) voor het vormen op een eerste tijdstip, het regelen van een
groep C2 tweede beeldvormingsbundels (L2) voor het vormen op een tweede tijdstip, en
optioneel het regelen van een volgende groep beeldvormingsbundels (1.3) voor het vormen
op een of meer opeenvolgende tijdstippen, voor een volgende reeks van ten minste

(C1+C2) pixels.

40. Een regelmodule ingericht voor:

- het lezen van beeldgegevens voor meerdere pixels;

- het verkrijgen van een beeldinstelling uit de opzoektabel op basis van een bitreeks van de
beeldgegevens die overeenkomen met de meerdere pixels, waarbij de opzoektabel
meerdere beeldinstellingen heeft in functie van bitreeksen;

- hetregelen van meerdere beeldvormingsbundels (L1, L2, L.3) om de meerdere pixels

nagenoeg gelijktijdig te vormen overeenkomstig met de verkregen beeldinstelling.

41. Een regelmodule ingericht voor:
- het uvitlezen van beeldgegevens voor meerdere pixels;
- het verkrijgen van een beeldinstelling op basis van een reeks bitwaarden die ten minste
twee bitwaarden omvatten voor elke pixel van de meerdere pixels;
- hetregelen van meerdere beeldvormingsbundels (L1, L2, L.3) om de meerdere pixels

nagenoeg gelijktijdig te vormen overeenkomstig met de verkregen beeldinstelling.

42. Een systeem voor het behandelen van een reliéfprecursor, omvattende:
een beeldvormingsinrichting die is ingericht om een beeld te vormen in een maskerlaag;
cen digitaal gegevensopslagmedium volgens conclusie 38 en/of een regelmodule volgens één

der conclusies 39 tot 41 om de beeldvormingsinrichting te regelen.

43. Systeem volgens de voorgaande conclusie, omvattende een of meer van de volgende: ten
minste één transportsysteem dat is ingericht om de reliéfprecursor te transporteren, een
opslagapparaat, een belichtingsmiddel dat is ingericht om de reliétprecursor dootheen de
gevormde maskerlaag te belichten, een ontwikkelmiddel ingericht om ten minste een deel van
niet-belicht materiaal van de reli¢fprecursor te verwijderen, een droogsysteem, een inrichting

voor nabelichting, een snijapparaat, een montagestation, een verwarmer.

44. Een maskerlaag verkregen door de werkwijze volgens één der conclusies 1 tot 34.
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[0 filed together with the application in electronic form.
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. O In addition, in the case that more than one version or copy of a seguence listing and/or table relating thersio
has been filed or furnished, the required staisments that the information in the subsequent or additional

copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.
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Box No. ¥V  Reasoned statement with regard (o novelty, inventive step or industrial applicability;
citations and explanations supporting such statement
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Novelty Yes: Claims 4-6, 8-14, 17-19, 23-31, 33, 34
No: Claims 1-3, 7, 15, 16, 20-22, 32, 35-44
inventive step Yes: Claims
MNo:  Claims 1-44
Industrial applicability Yes: Claims 1-44
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Reference is made to the following documents:

D1

D2

D3

D4

D5

D6

D7

EP 1674 930 A2 (ESKO GRAPHICS AS [DK]) 28 juni 2006 (2006-06-28)

US 2020/094543 A1 (WATTYN BART MARK LUC [BE] ET AL) 26 maart 2020
(2020-03-26)

EP 1 132 776 A2 (BARCO GRAPHICS NV [BE]) 12 september 2001
(2001-09-12)

JP 2017 154301 A (FUJIFILM CORP) 7 september 2017 (2017-08-07)
EP 0 895 185 A1 (BARCO GRAPHICS NV [BE]) 3 februari 1999 (1998-02-03)
WO 2021/110831 A1 (XEIKON PREPRESS NV [BE]) 10 juni 2021 (2021-06-10)

US 2012/325099 A1 (MIYAGAWA ICHIROU [JP]) 27 december 2012
(2012-12-27)

PellemV

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporiing such statement

The present application does not meet the criteria of patentability, because the
subject-matter of claims 1, 22, 32, 36-41 and 44 is not new.

Claims 1 and 37-3%

11

D1 discloses a method for imaging a mask layer {Pars. 0002-0007; 0049-0062;
Figs. 3-5), comprising the steps:

- providing a mask layer (Par. 0003);

- reading imaging data for a sequence of at least (C1+C2) pixels. C1 and C2
being integers greater than or egual to 1.

- at a first moment in time, using a group of C1 first imaging beams for
imaging substantially simultaneously a first group of C1 pixels of said sequence
in accordance with the read imaging data,

Form NL237-3 (separate sheet) {July 20086) {sheet 1)
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- at a second moment in time, using a group of C2 second imaging beams for
imaging substantially simultaneously a second group of C2 pixels of said
sequence in accordance with the read imaging data,

Par. 0004:" ... a plate is exposed by multiple beams ... Relative
motion is produced between the plate and the multiple beams ion
both a fast scan direction in which several tracks are laid
simultanecusly, and a slow scan direction substantially

perpendicular to the fast scan direction';

Pars. 0055-0056: the apparatus writes K sets of N pixels onto the
medium based upon a first bleck of imaging data .. the apparatus
then writes L sets of N pixels onto the medium based upon a second
bleock of imaging data while the tracks being written arxe together
offset by M pixzels in the slow scan direction compared te the
writing of the K sets according to the first block of imaging

data’;

Fig. 3 shows that bsam packels image pixels at 5 positions, called '2-5 and "1-4". At
time L;.=1, a group of 4 beams simultaneously wriles 4 pixels (C1 = 4) at positions
'2-5"; at time Lg=2, a group of 4 beams simultaneousiy writes 4 pixels (C2 = 4} at
positions "1-4". Therefore, N=2. Fig. 4A shows at time t;,=1, a group of 4 beams
simuiianeocusly writes 4 pixels (C1 = 4) al positions "2-5"; at time =2, 2 group of 4
beams simuitaneously writes 4 pixels {C2 = 4) at positions "2-5"; in accordance with
Fig. 4A and Par. 0055, K=2 means that a first biock of imaging data is read with
information for both the first group C1 of beams and the second group C2 of beams

repeating the reading of imaging data, the using of a group of C1 first imaging
beams for imaging at a first moment in time, the using of a group of C2 second
imaging beams for imaging at a second moment in time, and

Fig. 4A shows that subsequent groups C1+C2 of pixels are repeated in the fast
scan direction, the group C1 at time §g=3 and the group C2 at time =4

Hence, D1 discloses the subject-matter of claim 1 and, mutatis mutandis, of
claims 37-39 in view of Par. 0062 and Fig. 5 which shows a controller 540
configured to execute the method steps recited above.

1.2 D2 (Par. 0001; 0041- 0089; Figs. 1-5) and D3 (Pars. 0057-0060; Fig. 5) disclose
a similar method as discussed in D1, with different groups of pixels being
simultaneously imaged by means of multiple beams.

Form NL237-3 (separate sheet) (July 2008) (sheet 2)
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Claims 22, 32, 37, 38, 40, 41

1.3

D4 discloses (Pars. 0003-0011; 0028-0055; Figs. 8-11, 15) a method for
imaging a mask layer, comprising the sieps:

providing a mask layer,

Par. 0003: ' flexographic printing ... a "mask CPT method” burns off a
mask layer'; Par. 0033 'When using laser, processing methods include

above-mentioned mask CPT {computer toplate) method';

Par. 0055:°. .. zaMs ...’

providing a look-up table with a pluralily of imaging settings in function of bit
sequences, reading imaging data for a plurality of pixels;

Par. 0034: 'The ist corrected intensity function in which a value
will carry out meonotone decreasing to a pixel of former image data

if a level value of a pixel becomes high ... a lock-~up table may

be made toc memorize a specific pizel position and a correction
amount of a pirel value in a level value of a pixel beforehand,

and it may amend using a lock-up table’;

Bar. 8042 'Chart picture 60 is dencted by 8-bit gradation ...

obtaining an imaging setting from the look-up table based on a bit sequence of
the imaging data corresponding to the plurality of pixels;

Par. 0034: ' a look—up table is made to read in amendment part 34 by

control part 44, and amendment is performed';

Par. 0043: 'In image information acquisition part 50, solid picture
part 62 of chart picture 60 and a plurality of highlight parts
[64a-64F] picture information is acqguired, the picture information being

in the form of a bit sequence as a matter of course

using a plurality of imaging beams for imaging substantially simultaneously the
plurality of pixels in accordance with the obtained imaging setting.

Pars. 0053-0054: 'infrared laser is used preferably ... As infrarved
laser ... a semiconducteor laser is preferred ... can miniaturize

. » = » x x 2 L)
it. Since it is small, array-izing is easy

Form NL237-3 (separate sheet) (July 2006) (sheet 3)
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1.4 D4 therefore also discloses, with reference to the same cited passages as
above:

- providing a mask layer,
- reading imaging data for a plurality of pixels;

- obtaining an imaging setting based on a sequence of bit values comprising at
least two bit values for every pixel of said plurality of pixels;

- using a plurality of imaging beams for imaging substantially simultaneously the
plurality of pixels in accordance with the obtained imaging setting.

1.5 Hence, D4 discloses the subject-matter of claims 22 and 32 and, mutatis
mutandis, of claims 37, 38, 40 and 41 in view of the modules shown in Fig. 11
configured 1o execute the method steps recited above.

1.6 Db discloses (Pars. 0001; 0037-0080; Figs. 1-5) methods as disciosed in D4,
with multiple beams (Par. 0026) simultanecusly imaging a plurality of pixels
according to image settings (Pars. 0055-0060) obtained from a lock-up table
(Pars. 0047-0048; 0055; 0062-0065).

Claims 36 and 44

1.7 A relief structure and mask layer according to respective claims 36 and 44 is
obtained by applying the methods disclosed in D1 and D4. In fact, lacking
distinguishing structural features, the claimed relief structure and mask layer
cannot be distinguished from a developed relief structure and an irradiated
mask layer obtained from any prior art image forming method.

The dependent claims do not contain any features which, in combination with
the features of any claim to which they refer, meet the requirements of novelty
and/or inventive step. The reasons refer to D1 unless indicated otherwise:

Claim 2 (Fig. 4A shows that, in the fast scan direction, two pixels '4’ of the first
group are separated by two pixels of an other group, and that two pixels "1’ of
the second group are separated by two pixels of an other group);

Claim 3 (C1=C2=4, see discussion of the Figs. under point 1.1; in the multiple
beam packet 1, two groups of imaging beams can be identified (N=2));

Form NL237-3 (separate sheet) (July 2006) (sheet 4)
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3

Claims 4, 5 (the wording is equivalent to a uniform scan velocity in the fast
scanning direction, which would be contemplated by the skilled person);

Claim 6 (in Fig. 3, C1=02=4 and N=2; choosing C1=C2=5 instead would be
contemplated by the skilled person as a straightforward option in imaging
design. In this case, the first pixel as well as the (1+ 2*Nth pixel) would belong
to the first group as required);

Claim 7 {in Fig. 4A, a sequence occupies parts of two different rows);

Claims 8-13 (D6, page 4, line 31 - page 10, line 6) discloses that beam
parameters can vary between groups of pixels, and this teaching is applicable
without inventive merit to the imaging method of D1);

Claim 14 (a mere option of imaging design in view of from Figs. 3, 4A and 4B);

Claims 15, 16 (Fig. 5); Claims 17, 18 (D7, Pars. 0131, 0132 and Fig. 1); Claim
18 (D7, Pars. 0057-0061; 0094-0100 and Figs. 8-14); Claims 20, 21 (Par. 0062
and Fig. 5);

Claims 23-26, 33, 34 (D6, page 4, line 31 - page 10, line 6 discloses that beam
parameters can vary between groups of pixels, and this insight is applicable io
the methods of D4 and D5 as a matter of course);

Claims 27-31 {this subject-matter is identical to that of one or more of the claims
1-13 discussed above,; its treatment of sequences of pixels can be directly
applied to the methods of D4 and D5 without inventive merit);

Claim 35, 43 (these standard steps and modules are known from e.g.
JP2017154301, Par. 0125);

Claim 42 (US2020094543 , Par. 0003; JP2017154301, Par. 0003;
WQ02021110831, page 1, lines 2-8).

Be ltem VI

Certain defects in the application

The relevant background art disclosed in D1-D7 is not mentioned in the
description, nor are these documents identified therein.

Form NL237-3 (separate sheet) {July 20086) {sheet 5)
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Re ltem Vi

4
4.1

4.2

4.3

4.4

Certain observations on the application

A first passage of claim 1, lines 14-15 recites 'using a subseguent group of
imaging beams (L3} for imaging substantially simultanecusly a subsequent
group of pixels ...".

it is noted that the expression ‘a subsequent group of imaging beams (L3} is
equivalent to 'a group C3 third imaging beams (L3} in analogy to the previously
used expressions 'a group C1 first imaging beams (L1) and 'a group C2 first
imaging beams (L2)".

A second passage of claim 1, lines 21-23 recites ‘using a subsequent group of
imaging beams (L3} for imaging at one or subsequent momenis in time a
subsequent sequence of at least (C1+C2) pixels ...".

It is at present not understood why the first passage reads 'subsequent group of
pixels' and the second passage reads 'subsequent sequence of pixels’, and why
the second passage mentions (C1+C2) instead of (C3). In this respect, it is
referred to page 13, lines 11-16 which mentions 'a third group of pixels'.

Hence, claim 1 and, mutatis mutandis, claims 27 and 39 are not clear.

The optional case recited in claim 1 involving a third group of imaging beams
(L3) is depicted in Fig. 8. The legend 'C=2" is not clear where one expects that
C=3 in analogy with Fig. 1. The case C=3 in Fig. 8 would however contradict the
requirement that the total number of pixels in a sequence is N*C which would
amount to 9 pixels whereas in Fig. 8 the amount of imaged pixels is 6.

Claim 6 is illustrated by Fig. 8 as well. It refers back to claim 3 which requires
that C1=C2=C. With C=2 in Fig. 8, this means that C1=C2=1. This contradicts
the requirement of claim 2, to which claim 3 refers, that C1, C2 = 2. Also Fig. 1
contradicts this requirement of claim 3, because C = (C1+C2) = 3 with one of Ct
and C2 =1.

In claim 7, it appears that in a same row, one pixel of each group is adjacent io
a pixel of a different group. This would coniradict the requirement of claim 2 that
at least two pixels of one group is separated by at least one pixel belonging to a
different group. The indirect back reference of claim 7 to claim 2 therefore leads
to a lack of clarity. The same conclusion is valid for claim 31.

Form NL237-3 (separate sheet) (July 2008) (sheet 6)



WRITTEN OPINION Application number
(SEPARATE SHEET) NL2031541

4.5

4.6

4.7

4.8

The back reference of claim 20 (‘according to claim 15 and one of the preceding
claims’) is not clear. It may mean 'according tc claims 15-19° or 'according to
claims 1-15.

Claims 37 and 38 relate 1o instructions which, when executed on a computer,
command the methods according to claims 1-35. However, the common feature
of independent claims 1 and 22 is the provision of a mask layer. It is noted that
at least this method step cannot be performed by a common hardware
computer. Hence, claims 37 and 38 are not clear.

Although claims 40 and 41 have been drafted as separale independent claims,
they appear to relate effectively 1o the same subject-matier and to differ from
each cther only in respect of the terminoclogy used for the features of that
subject-matter. The afcrementioned claims therefore lack conciseness.

The assessment of the claims is facilitaled by the following observations, using
the applicant's definitions: n denotes the numeral of the group (L,) of imaging

beams; N denotes the total amount of imaging beams groups; C,, denotes the
amount of pixels imaged by group n of imaging beams.
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