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Method for imaging a mask layer with two imaging settings and associated imaging system

@ A method for imaging a mask layer (12), comprising
the steps: provision of a mask layer (12), receiving an
image file (18) and detecting at least one solid area
(20) and at least one halftone area (22) in the image
file (18); imaging an area (32) of the mask layer (12)
corresponding to said at least one solid area (20),
using a first imaging setting, wherein prior to or during
the imaging a sampling pattern (44) is superimposed
on pixels (24) of the at least one solid area, so that
only a portion of the pixels (24) of the at least one
solid area is imaged; and imaging an area (34) of the
mask layer (12) corresponding to said at least one
halftone area (22), using a second imaging setting
which is different from the first imaging setting.
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Method for imaging a mask layer with two imaging settings 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.
Various embodiments in this document relate to methods for imaging a mask layer, control modules,
and computer programs for use in tmaging 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 a fine high-resolution pattern may be included
in the image file in a half-tone area and/or in a solid area in order to generate a texture on a surface
of a printing dot. Such pattern is typically superimposed on the original image file and may consist
of a regular pattern or an irregular pattern, e.g. a checkerboard pattern or a pattern where an imaging
pixel is surrounded by eight non-imaging pixels, etc. Such pattern results in a relief structure, i.e. a
texture on the printing dots and is inteaded to improve the ink transfer and thus the priating guality.

Such known methods are however not entirely satisfactory. One problem may be the ink
density. A developed spot corresponding to the solid and/or the halftone area may not be able to hold
enough ink, such that the ink density of the printed material may appear insufficient, i.e. not dark
enough. Another problem may be what is called “a trailing edge void’. The trailing edge void appears
when the edge of a developed solid spot is badly inked. A third problem that may arise is when a
sampling pattern is applied on the solid area and/or the halftone area. The sampling pattern can

interfere with the existing pattern of halftone dots in the halftone area.

Summary of the invention

Some embodiments of the present disclosure relate to a mask layer imaging method which
may improve the ink density of the printed material. Some embodiments of the present disclosure
relate to a mask layer imaging method which may reduce or eliminate the issue of trailing edge voids.
Some embodiments may reduce the interference caused by a sampling pattern.

According to a first aspect of the disclosure, a method for imaging a mask layer, comprises
the steps of the provision of a mask layer, receiving an image file and detecting at least one solid
area and at least one halftone area in the image file, imaging an area of the mask layer corresponding

to said at least one solid area using a first imaging setting, and imaging an area of the mask layer
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corresponding to said at least one halttone area using a second imaging setting. Prior to or during the
imaging a sampling pattern is superimposed on pixels of the at least one solid area, so that either all
or only a portion of the pixels of the at least one solid area is imaged. The second imaging setting is
different from the first imaging setting.

By using a suitable sampling pattern in the solid area an appropriate surface structure can be
obtained on the corresponding solid printing relief(s) of a printing plate, and ink on a solid printing
relief will be more evenly distributed. As such the trailing edge voids can be much reduced. Indeed,
by using a sampling pattern, channels are created in the upper surface of a solid relief sach that a
resulting printing relief is not in contact with the substrate over a too large area while printing. This
reduces the trailing edge void.

In addition, by using different imaging settings when imaging the mask layer corresponding
to the solid area and the halftone area, any potential interference under one imaging setting may be
prevented from causing interference under another imaging setting. In some embodiments no
sampling pattern is applied in the halftone areas, and thus no interference is present in those areas.
However, even if a sampling pattern is used in a halftone area and were to cause some interference
to the halftone area, interference can be much reduced as the imaging settings of the halftone area
can be chosen independently of the imaging settings of the solid area.

Preferably, the resolution of the sampling pattern is chosen in a range from 1000 dpt to
2540 dpi. Preferably, when an ink roll is used to bring the ink on the plate, the resolution is chosen
such that it is higher than a resolution of a surface structure of the ink roll.

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

- said sampling pattern and said first and second imaging settings are chosen such that, after
exposing a relief precursor through the imaged mask layer and developing an exposed relief
precursor, a first surface structure of hills surrounded by valleys is generated on a printing relief
corresponding with said at least one solid area and a second surface structure of hills surrounded by
valleys on halftone dots corresponding with said at least one halftone area.

Compared to an ink cell which comprises an ink well containing ink surrounded by a wall
preventing ink from escaping from the ink well, the surface structure of hills surrounded by valleys
allows ink to distribute evenly across many hills.

- the first and second imaging settings are such that an imaged spot corresponding to an
imaging pixel of the at least one solid area is larger than an imaged spot corresponding to an imaging
pixel of the at least one halftone area. Preferably, a top surface of an imaged spot corresponding to
an imaging pixel of the at least one solid area is at least 10%, more preferably at least 20%, even
more preferably at least 30% larger, most preferably at least 40% larger than a top surface of an

imaged spot corresponding to an imaging pixel of the at least one halftone area.
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By using larger imaged spots for the solid area where a sampling pattern is used, the imaged
spots may be located closer to each other or averlap, resulting in more “hill” surface area, and the
printing result from the solid area can have a darker colour. By using smaller imaged spots in a
halftone area, also when no sampling pattern is used, a hill structure can be obtained and a good ink
transfer can be obtained.

- the sampling pattern is a repetition of a block in which one or more imaging pixels are
combined with one or more non-imaging pixels.

Alternating imaging pixels with non-imaging pixels across the whole block leads to a regular
sampling i.e. a regular selection of the imaging pixels over the whole block.

- the sampling pattern is any one of the following or a combination thereof: a single pixel
pattern, such as a single pixel checkerboard pattern, a pattern for which each imaging pixel is
surrounded by eight non-imaging pixels; a multiple pixel pattern, such as a multiple pixel
checkerboard pattern where e.g. a cluster of four imaging pixels or four non-imaging pixels
corresponds with a case of the checkerboard; a line pattern; a dash pattern (such as interrupted lines);
a circle pattern.

- no sampling pattern is added in the at least one halftone area.

By not applying any sampling pattern in the halftone area, any potential interference between
the sampling pattern and the second imaging setting can be totally avoided.

- a sampling pattern is added in the at least one halftone area.

By applying a sampling pattern also to the halftone area, a selection can be made as to which
of the imaging pixels actually are to be imaged according to the second imaging setting. For example,
depending on the tonal values used in the image to be printed, it may be beneficial to use also a
sampling pattern in one or more halftone areas. It is further possible to make a distinction between
different halftone areas and to apply different sampling patterns (including the option of not
including a sampling pattern) in different halftone areas, e.g. depending on a value representative for
a tonal value or tonal value range. Also, the second imaging setting may be different for different
halftone areas. Optionally, the second imaging setting may be chosen in function of a value
representative for a tonal value or for a tonal value range.

- for tonal values below a predetermined value, no sampling pattern is added in the at least
one halftone area, and for tonal values above the predetermined value, a sampling pattern is added
in the at least one halftone area. In a similar embodiment, isolated pixel clusters containing a number
of pixels lower than a predetermined value of pixels are detected, and no sampling pattern is added
for such small isolated pixel clusters, whilst for the other areas, a sampling pattern is added. In that
manner, not only halftone areas with a low tonal value but any very small image areas will not receive

a sampling pattern.
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Here, whether a sampling pattern is added to the halttone area depends on the tonal value in
the halftone area. For low tonal values all imaging pixels in the halftone area are to be imaged on the
mask layer. All information related to the low tonal values will therefore be represented in the mask
layer. For high tonal values a selection as to which imaging pixels are to be imaged on the mask
layer is carried out via the sampling pattern. In this way a good balance between the depth of the
colour and the application of the sampling pattern may be achieved.

- the at least one halftone area comprises a first and second halftone area, wherein the first
halftone area is imaged using the second imaging setting, and wherein the second halftone area is
imaged using a third imaging setting, the method comprising the step of imaging an area of the mask
layer corresponding to said at least one halftone area, using the third imaging setting which is
different from the first imaging setting.

By using at least two different imaging settings for the halftone areas, the image setting may
be adapted, e.g. based on the tonal value of the halftone area and/or on other properties of the halftone
area. By providing at least two imaging seftings for the halftone area, various results inside the
halftone areas can be obtained.

- the image file represents two-dimensional image data, wherein preferably the image file is
a 1 bit per pixel file or a multi-level image file with multiple bits per pixel.

The 1-bit-per-pixel possibility simplifies the image file and the imaging process, while the
multiple-bits-per-pixel embodiment increases the number of imaging options contained in a single
image file.

- the first and second imaging setting each specifies a value which is representative for a size
and/or shape (e.g. a diameter it the imaged spot is round) of an imaged spot corresponding with an
imaging pixel;

- the first and second imaging settings define any one or more of the following parameters:

o 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
of the at least one solid area and the at least one half-tone area, respectively,

o 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 of
the at least one solid area and the at least one halftone area, respectively,

o a beam diameter value or beam shape value for controlling a beam used for the
imaging of the at least one solid area and the at least one halftone area, respectively,

o anumber of passes used for the imaging of the at least one solid area and the at least
one halftone area, respectively,

o an indication of an exposure head of a plurality of exposure heads to be used for

generating an iimaged feature or a group of imaged features corresponding to a pixel
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or a group of pixels for the imaging of the at least one solid area and the at least one
halftone area, respectively.

- Preferably, the first imaging setting is a first intensity and the second imaging setting is a
second intensity, and the first intensity is at least 1.5 times higher, more preferably at least 2 times
higher, than the second intensity.

- a solid area of the at least one solid area corresponds to a single relief area i.e. an area where
a single imaging pixel cluster and no repetition of similarly sized imaging pixel clusters is present,
typically an area having a tonal value of 100%. A halftone area of the at least one halftone area
corresponds to an area where multiple similarly sized imaging pixel clusters are present at a distance
of each other, i.e. an area having a tonal value of less than 100%. Embodiments of the invention are
especially useful for classic amplitude modulated (AM) screens, i.e. image files containing halftone
arcas where the distance between a first group of clustered imaging pixels corresponding with a first
dot and a second group of clustered imaging pixels corresponding with an adjacent second dot of a
halftone area is the same for all halftone areas, i.e. for halftone areas having different tonal values.
Stated differently, the number of dots per cm? is the same for all halftone areas. The tonal value of
the halftone area is then determined by the size of a group of clustered imaging pixels (i.e. the size
of a dot). However, the skilled person understands that other embodiments of the invention may be
used for frequency modulated (FM) screens or AM and FM screens, where the distance is not
constant and where also the number of dots per cm? is changed.

- the step of detecting at least one solid area and at least one halftone area in the image file
is done during a raster image processing step. In an exemplary embodiment at least one first raster
image file is generated containing only one or more solid areas of the at least one solid area and at
least one second raster image file containing only one or more halftone arcas of the at least one
halftone area. In such an embodiment, the images files may be for example a first one-bit-per-pixel
file for the at least one solid area when the same first imaging setting is used for all solid areas and
a second one-bit-per-pixel file for the at least one halftone area when the same second imaging setting
is used for all halftone areas. If more than two imaging settings are used, more than two raster image
files may be generated, e.g. a first one for the at least one solid area. a second one for one or more
first halftone areas with a tonal value within a first tonal value range and a third one for one or more
second halftone areas with a tonal value within a second tonal value range. Alternatively, a multi-bit
per pixel file may be generated, see further.

In this way, the information about the solid area(s)/halftone area(s) can be derived from the
original image file, e.g. a pdf file, which contains typically information about grey values, also called
contones, an indication of areas with characters or line work and an indication of areas with contones,

etc., which may facilitate the detection and make it more accurate. For example. line work will
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typically correspond with a solid area whilst contones result in halftone areas, optionally with a solid
area within the contones.

- the image file is a raster image file and the step of detecting at least one solid area and at
least one halftone area in the image file is performed after a raster image processing step.

By doing the detection on the raster image file, e.g. a tff file, the method becomes
independent of any prior image processing steps, such as a raster image processing step or other
image processing step done beforehand, which allows the method to be used in any imager regardless
of prior image processing steps. In such an embodiment, the method may detect groups of clustered
pixels to determine the solid and halftone areas.

- prior to the imaging, a modified image file is generated, said modified image file having at
least two bits per pixel. said at least two bits indicating for each pixel whether the pixel is one of the
following:

o anon-imaging pixel,

o animaging pixel to be imaged with the first imaging setting,

o animaging pixel to be imaged with the second imaging setting,

o optionally an imaging pixel to be imaged with a third imaging sefting,

wherein the imaging is done based on the modified image file.

These features integrate an indication of the imaging setting to be used into a single modified
image file. During the imaging of the mask layer, it is then only necessary to extract information
from this moditied image file without having to refer to other files and/or without the need for having
multiple raster image files.

A further aspect of the disclosure concerns a method for imaging and exposing a relief
precursor, comprising the steps of the provision of a relief precursor comprising a substrate layer, a
photosensitive layer, and a mask layer; imaging the mask layer by a method according to any one of
the embodiments disclosed above; exposing the relief precursor through the imaged mask layer with
electromagnetic radiation, preferably UV radiation, so that a portion of the photosensitive layer is
cured, and developing the exposed relief precursor by removing a portion of the photosensitive layer
that was not exposed.

According to one embodiment of the method for imaging and exposing the relief precursor,
a solid area of said at least one solid area is such that, after the exposing and developing, a single
printing relief with a first surface structure of hills surrounded by valleys is generated in said solid
area, and a halftone area of said at least one halftone area is such that, after developing, multiple dots
with a second surface structure of hills surrounded by valleys is generated in said halftone area.

In this way an appropriate texture is given to both the one or more solid printing reliefs
corresponding with the one or more solid areas and to the halftone dots corresponding with the at

least one halftone area, resulting in a good ink transfer.
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Another aspect of the present disclosure also relates to an imaging system, the imaging

system being configured to perform the method as described above.

Another aspect of the present disclosure relates to a control module configured to receive an
image file and to detect at least one solid area and at least one halftone area in an image file. The
control module is configured to control an imager so that an area of the mask layer corresponding to
said at least one solid area is imaged using a first imaging setting. Prior to or during the imaging the
control module 1s contigured to superimpose a sampling pattern on pixels of the at least one solid
area, so that only a portion of the pixels of the at least one solid area is imaged, and so that an area
of the mask layer corresponding to said at least one halftone area is imaged using a second imaging
setting.

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

- the control module is configured to select or set the sampling pattern and said first and
second imaging settings such that, after exposing a reliet precursor through the imaged mask layer
and developing an exposed relief precursor, a first surface structure of hills surrounded by valleys is
generated on a relief corresponding with said at least one solid area and a second surface structure
of hills surrounded by valleys on printing dots corresponding with said at least one halftone area.

- the control module is configured to select or set the first and second imaging settings such
that an imaged spot corresponding to an imaging pixel of the at least one solid area is larger than an
imaged spot corresponding to an imaging pixel of the at least one halftone area.

- the control module is configured to select or set the sampling pattern as a repetition of a
block in which one or more imaging pixels are combined with one or more non-imaging pixels.

- the sampling pattern is any one of the following or a combination thereof: a single pixel
pattern, such as a single pixel checkerboard pattern, a pattern for which each imaging pixel is
surrounded by eight non-imaging pixels; a multiple pixel pattern, such as a multiple pixel
checkerboard pattern; a line pattern; a dash pattern; a circle pattern.

- the control module is configured so that no sampling pattern is added in the at least one
halftone area.

- the control module is configured so that a sampling pattern is added in the at least one
halftone area.

- the control module is configured to determine whether or not to apply a sampling pattern
in a halftone area of said at least one halftone area depending on the tonal value of that halftone area.

- the control module is configured so that for tonal values below a predetermined value, no
sampling pattern is added in the at least one halftone area, and for tonal values above the

predetermined value, a sampling pattern is added in the at least one halftone area.
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- the control module is configured so that, when the at least one halftone area comprises a
first and second halftone area, the first halftone area is imaged using the second imaging setting, and
the second halftone area is imaged using a third imaging setting, wherein the third imaging setting
is different from the first imaging setting.

- the control module is configured to generate an image file representing two-dimensional
image data, wherein preferably the image file is a 1 bit per pixel file or a multi-level image file with
multiple bits per pixel.

- the control module is contigured so that the first and second imaging settings each specifies
a value which is representative for a size and/or shape (e.g. a diameter if the imaged spot is round)
of an imaged spot corresponding with an imaging pixel; and preferably such that the first and second
imaging settings define any one or more of the parameters specified above in connection with
embodiments of the method.

- the control module is configured to do raster image processing of the image file and to
perform the step of detecting at least one solid area and at least one halftone area during the raster
image processing step, wherein optionally at least one first raster image file is generated containing
only one or more solid areas of the at least one solid area and at least one second raster image file
containing only one or more halftone areas of the at least one halftone area.

- the image file is a raster image file and the control module is configured to perform the step
of detecting at least one solid area and at least one halftone area in the raster image file.

- the control module is configured to generate based on the image file, a modified image file
having at least two bits per pixel, said at least two bits indicating for each pixel whether the pixel is
one of the following:

o anon-imaging pixel,

o animaging pixel to be imaged with the first imaging setting,

o animaging pixel to be imaged with the second imaging setting,

o optionally an imaging pixel to be imaged with a third imaging sefting,

wherein the imaging is done based on the modified image file.

According to another aspect, there is provided a method for imaging a mask layer,
comprising the steps: provision of a mask layer, receiving an image file and detecting at least one
solid area and at least one halftone area in the image file; imaging an area of the mask layer
corresponding to said at least one solid area, using a first imaging setting; imaging an area of the
mask layer corresponding to said at least one halftone area, using a second imaging setting which is
different from the first imaging setting, wherein prior to or during the imaging a sampling pattern is
superimposed on pixels of a halftone area of the at least one halftone area, so that only a portion of

the pixels of said halftone area is imaged.
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In this manner the at least one solid area may be imaged in a robust and simple manner
without using a sampling pattern, whilst a suitable sampling pattern may be used in one or more
halftone areas. Preferably, the sampling pattern is then chosen such that Moiré effects are avoided
or limited.

In such embodiments, the first and second imaging settings may be such that an imaged spot
corresponding to an imaging pixel of the at least one solid area is smaller than an imaged spot
corresponding to an imaging pixel of the halftone area.

In such embodiments, for a halftone area of said at least one halftone area having a tonal
value below a predetermined value, e.g. in the high-lights, no sampling pattern may be added in said
halftone area, and for a halftone area having a tonal value above the predetermined value, a sampling
pattern may be added in the halftone area. All halftone areas with a tonal value above the
predetermined value may use the same or different sampling patterns.

Preferably, the sampling pattern and said first and second imaging settings are chosen such
that, after exposing a relief precursor through the imaged mask layer and developing of the exposed
relief precursor, a first surface structure of hills surrounded by valleys is generated on a relief
corresponding with said at least one solid area and a second surface structure of hills surrounded by
valleys on printing dots corresponding with said at least one halftone area. Such structure will limit

any suction effects when the printing plate with ink is pressed against a substrate.

According to a corresponding aspect there is provided a control module configured to receive
an image file and to detect at least one solid area and at least one halftone area in the image file. The
control module is configured to control an imager so that an area of a mask layer corresponding to
said at least one solid area is imaged using a first imaging setting and an area of the mask layer (12)
corresponding to a halftone area at least one halftone area is imaged using a second imaging setting
which 1s different from the first imaging setting, wherein prior to or during the imaging a sampling
pattern is superimposed on pixels of a halftone area of the at least one halftone area, so that only a

portion of the pixels of said halftone area is imaged.

According to another aspect, there is provided a method for imaging a mask layer,
comprising the steps: provision of a mask layer, receiving an image file and detecting at least a first
and a second halftone area having a different first and second tonal value ranges in the image file;
for said first halftone zone, determining a first imaging setting based on a value representative for
the first tonal value range; for said second halftone zone, determining a second imaging setting based
on a value representative for the second tonal value range; and imaging an area of the mask layer
corresponding to said first and second halftone areas, using said determined first and second imaging

settings.
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In that manner, the surface structure of the relief elements may be adapted in function of the
tonal value range. £.g. for larger tonal values the size of the imaged spots may have a larger diameter
than for lower tonal values.

Preferably, the first and second tonal value range are ranges above 10%, more preferably
above 20%. For example, the first range may be from P1 to P2 and the second range may be all
values above P2, wherein Pl is a value between 10% and 30% and P2 a value between 40% and
60%.

Optionally, prior to or during the imaging a sampling pattern may be superimposed on pixels
of the first and/or second halftone area, so that only a portion of the pixels of the first and/or second
halftone area is imaged. Optionally, whether or not to use a sampling pattern, and/or which sampling
pattern to use may also be determined in function of the tonal value of the respective area.

Optionally the method further comprises detecting a solid area in the image file, wherein
prior to or during the imaging a sampling pattern is superimposed on pixels of the solid area, so that
only a portion of the pixels of the solid area is imaged.

Preferably, the first and second imaging settings are chosen such that, after exposing a relief
precursor through the imaged mask layer and developing of the exposed relief precursor, a first
surface structure of hills surrounded by valleys is generated on printing dots in said first halftone
area and a second surface structure of hills surrounded by valleys on printing dots in said second
halftone area.

Preferably, the sampling pattern is any one for sampling patterns disclosed above in
connection with other aspects.

Preferably, the first and second imaging settings define any one or more of the parameters
disclosed above in connection with other aspects.

Optionally, the step of detecting is done during a raster image processing step.

Alternatively, the image file 1s a raster image file and the step of detecting in the image file
is performed after a raster image processing step. For example, a pattern and size of clusters of
imaging pixels may be determined, and based thereon different halftone and solid areas of the image
file may be determined.

In an exemplary embodiment a first raster image file is generated containing only the first
halftone area and a second raster image file containing only the second halftone area. In such an
embodiment, the first and second raster images file may be for example a first one-bit-per-pixel tile
for the first halftone area and a second one-bit-per-pixel file for the second halftone area. If more
than two imaging settings are used, more than two raster image files may be generated. Alternatively,
a multi-bit per pixel file may be generated, as has been explained above.

According to a corresponding aspect there is provided a control module configured to receive

an image file and to detect at least a first and a second halftone area having a different first and
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second tonal value ranges in the image file; and to determine, for said first halftone zone, a first
imaging setting based on a value representative for the first tonal value range, and for said second
halftone zone, a second imaging setting based on a value representative for the second tonal value
range; and to control the imaging an area of a mask layer corresponding to said first and second

halftone areas, using said determined first and second imaging settings.

A further aspect of the present disclosure concerns a method for imaging a mask layer
comprising the steps of generating an image file with at least two bits per pixel, and imaging said
mask layer with said image file so that each pixel is imaged in accordance with the associated at least
two bits in the image file. Said at least two bits indicate one of the following:

- non-imaging pixel,

- imaging pixel to be imaged with a first imaging setting,

- imaging pixel to be imaged with a second imaging setting, wherein said first and second

imaging settings are different,

- optionally imaging pixel to be imaged with a third imaging setting,

wherein said third imaging setting is different from said first and second imaging settings.

By generating such a modified imaging file, the imager can be instructed in a convenient
manner, whilst allowing to vary the imaging settings. In this way the imaging settings can be changed
during the imaging in a convenient manner.

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

- the first and second imaging settings are such that an imaged spot corresponding to an imaging
pixel to be imaged with a first imaging setting is larger than an imaged spot corresponding to an
imaging pixel to be imaged with a second imaging setting.

- the generating of the image file comprises superimposing a sampling pattern on pixels of at least
one first area, preferably at least one solid area, so that only a portion of the pixels of the at least one
first area are imaging pixels,

- the generating of the pixels is based on data in a received image file, and is preferably based on a
tonal value of the pixels in the received image file.

- the first and second imaging settings each specifies a value which is representative for a size and/or
shape of an imaged spot corresponding with an imaging pixel; wherein preferably the first and
second imaging settings define any one or more of the parameters specified above for the first aspect.
- the first and second imaging settings are chosen such that, after exposing a relief precursor through
the imaged mask layer and developing an exposed relief precursor, a first surface structure of hills
surrounded by valleys is generated in at least a first area and a second surface structure of hills

surrounded by valleys in at least a second area.
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A further aspect of the present disclosure concerns a control module for controlling an
imager for imaging a mask layer. The control module is configured to generate an image file with at
least two bits per pixel, and to control the imaging of the mask layer with said image file so that each
pixel is imaged in accordance with the associated at least two bits in the image file. The at least two

bits indicate one of the following:

}

a non-imaging pixel,
- animaging pixel to be imaged with a first imaging setting,
- an imaging pixel to be imaged with a second imaging setting, wherein said first and
second imaging settings are different,
- optionally, an imaging pixel to be imaged with a third imaging setting, wherein said third
imaging setting is ditferent from said first and second imaging settings.
The value of the two bits may be determined by the control module based on information included
in an original image file, e.g. based on whether the pixel is located on a solid area or in a halftone

area and/or based on a tonal value of the pixel and/or based on other image information.

In preferred embodiments according to any one of the aspects disclosed above, the first
imaging setting is such that, where the first image settings are used, an imaged spot corresponding
to a imaging pixel does not overlap with an adjacent imaged spot corresponding to an adjacent
imaging pixel; and/or the second imaging setting 1s such that, where the second image settings are
used, an imaged spot corresponding to a imaging pixel does not overlap with an adjacent imaged
spot corresponding to an adjacent imaging pixel. In that manner it is avoided that isolated “wells”

are created which may cause a sucking of the ink towards the printing plate.

A further aspect of the present disclosure relates to a method for treating a relief precursor,
comprising the steps of: the provision of a relief precursor comprising a substrate layer, a
photosensitive layer, and a mask layer; imaging the mask layer by a method as disclosed above in
relation to the any one of the aspects of the present disclosure; exposing the relief precursor with
electromagnetic radiation, preferably UV radiation, so that a portion of the photosensitive layer is
cured, and developing the exposed relief precursor by removing a portion of the photosensitive layer
that was not exposed.

Preferably the imaging is such that, after the exposing and developing, printing reliefs with

a surface structure of hills surrounded by valleys are generated.

A further aspect of the present disclosure also relates to an imaging system, the imaging

system being configured to perform any one of the embodiments of the method as disclosed above.
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The present disclosure also concerns a control meodule configured to carry out any one of the

embodiments of the method of the present disclosure.

Another aspect of the present disclosure also relates to a system for imaging and optionally
further processing a relief precursor, comprising

- a control module according to any one of the embodiments disclosed above;

- an imager configured to image a mask layer; e.g. an imager comprising means to
generate and control at least one beam of electromagnetic radiation. The imager may be a flatbed
device or an inner or outer drum device, the latter may be equipped with a rotating drum.

The control module is configured to control the imager according to any one of the
embodiments disclosed above.

Preferably, the system further comprises any one or more of the following: at least one
transport system configured to transport the relief precursor, a storage system, 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. The transport system
may comprise one system that connects all the different treatment means or may comprise one or
more transport means that congect the different treatment means. The storage system is configured
to store the relief precursor and/or the resulting relief plate at any stage of the process, e.g. upstream

of the imager, at the end of a mounting station or anywhere in-between.

In exemplary embodiments the imaging of the at least one halttone area and the imaging of
the at least one solid area may be done sequentially (in any order) or preferably simultaneously.
Preferably, multiple beams are used for the imaging and individual beams thereof can be controlled
independently so that imaging can be done simultaneously with different imaging settings. In another
embodiment, the multiple beams may comprise a first group of beams and a second group of beams,
wherein the first group can be controlled independently of the second group so that imaging can be

done simultaneously with the first and second group with different imaging settings

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.
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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.

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

of a further 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 method for imaging a relief precursor; FIG.
1 shows on the left-hand side a halftone area, with looking from top left to bottom left: the pixel
patterns in the image file for a halftone area, three zones with adjacent imaged spots for forming,
after exposing, three relief dots, and a cross section of the relief precursor with the imaged mask
layer. Further, in the middle left part the beam used for the imaging the halftone zone (2™ imaging
setting) 1s shown. FIG. 1 also shows on the right-hand side a solid area. with looking from top right
to bottom right: a pixel pattern in the image file for a solid area, the pixel pattern with a superimposed
sampling pattern. a zone with adjacent imaged spots for forming, after exposing, a single relief, and
a cross section of the relief precursor with imaged mask layer. Further, in the middle right part the
beam used for imaging the solid zone (1* imaging setting), is shown.

FIG. 2 is a top view of a solid area of an imaged mask layer.

FIG. 3 is a top view of a halttone area of an imaged mask layer.

FIG. 4 is a view similar to FIG. 1, showing a schematic cross section of the relief precursor
after a portion of the photosensitive layer is cured and after the uncured portion of the photosensitive
layer is removed.

FIG. 5 represents a three-dimensional image of a halftone area illustrating the surface
structure on the halftone dots in an exemplary embodiment of a developed relief plate.

FIG. 6 represents a three-dimensional image of a surface structure of solid area in an
embodiment on a developed relief plate with a sampling pattern superimposed on the solid area,
illustrating the height differences.

FIGS. 7 - 54 show views of vartous sampling patterns for use in exemplary embodiments;

FIG. 55 shows one embodiment of the imaging system;

FIGS. 56 and 57 show two methods for imaging and exposing a relief precursor; and



10

15

ko
(¥

30

L
i

15

FIG. 58A, 58B, 58C and 58D show imaged spots for a first tone zone (10%), a second
halftone zone (30%), a third halftone zone (70%) and a solid zone (100%).

Description of the invention

Flexographic printing or letterpress printing are techniques which are commeonly 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
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 tlexographic printing plate precursors. According to conventional
methods flexographic 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 imaged by exposure to electromagnetic radiation through a mask layer
containing the image information or by direct and selective exposure to light e.g. by scanning of the

plate to transfer the image information in order to obtain a relief plate.

In flexographic printing, ink is transferred from a tlexographic plate to a print medium. More in
particular, the ink is transferred on the relief parts of the plate, /.e. in the halftone dots or solid reliefs,
and not on the non-relief parts. During printing, the ink on the relief parts is transferred to the print
medium. Greyscale images are typically created using half-toning using a screening pattern,
preferably an AM screening pattern. By greyscale is meant, for a plate printing in a particular colour,
the amount of that colour being reproduced. For example, a printing plate may conprise 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 used for exposure.

Images reproduced by flexographic 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
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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
the printing industry as “halftone dots’. Image presentation is achieved by changing a percentage of
area coverage (dot intensity) from region 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 tlexographic 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 tloor.
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.

Figure 1 schematically illustrates an embodiment of a method for imaging a relief precursor 10. The
lower part of Figure 1 shows the cross section of a relief precursor 10 according to one embodiment.
The relief precursor 10 comprises a mask layer 12, a substrate layer 14, and a photosensitive layer
16 placed between the mask layer 12 and the sabstrate layer 14. The relief precursor 10 is an imaged
relief precursor before its exposure to electromagnetic radiation which cures a portion of the
photosensitive layer 16. The relief precursor is for example a digital relief precursor or an analogue
relief precursor. In case of a digital relief precursor the mask layer is an integral layer of the
precursor, and the imaging of the mask layer results in an ablated layer, whereas in case of an
analogue relief precursor the mask layer is typically a separate layer, such as a film, which comprises
areas which are transparent for radiation and areas which are not transparent for radiation, and which
is mounted onto the relief precursor prior to exposure with electromagnetic radiation. For example,
a non-transparent ablatable layer on a substrate layer may be used and the structures may be
generated by ablation, or the transmission of a layer of a film may be changed by exposure with a

laser.

For imaging the mask layer 12, first an image file 18 is received. The image file 18 for example
represents two-dimensional image data, as shown in the top part of Figure 1: the left-hand side shows
a halftone area 22 of the image file 18 and the right-hand side shows a solid area 20. Prior to or
during the imaging, a sampling pattern 44, here a checkerboard pattern. is superimposed on pixels
24 of the at least one solid area 20, so that only a portion of the pixels 24 of the at least one solid
area is imaged, as shown in the right middle part of Figure 1. The two-dimensional image data is to

be transferred at least partially to the mask layer 12.

Once the image file 18 is received, the method detects at least one image file solid area 20 and at

least one image tile halftone area 22 in the image file 18. The image file solid area 20 contains a
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cluster of at least one solid area imaging pixel 24. The image file halftone area 22 comprises a
plurality of imaging pixel clusters (here three imaging pixel clusters are shown) each containing at
least one halftone area imaging pixel 26. Prior to or during the imaging a sampling pattern 44 is
superimposed on pixels of the at least one solid area 20, so that only a portion of the pixels 24 of the

at least one solid area 20} is imaged, see the resulting modified image file portion 18" in FIG. 1.

As will explained below, after the mask layer 12 is imaged, it comprises at least one solid zone 32
and at least one halftone zone 34. Each solid zone 32 corresponds to a corresponding solid relief 36
{(visible on Figure 4) of the photosensitive layer 16. Each halftone zone 34 corresponds to a
corresponding a plurality of halftone dots 38 (visible on Figure 4) of the photosensitive layer 16. The
solid zone 32 comprises at least one imaged spot 40. As shown in the image on the middle right-
hand side of FIG. 1, the imaged spots 40 may not be overlapping or may touch (or may overlap, but
this is not shown). The halftone zone 34 comprises a plurality of clusters 42 of imaged spots 41 (here
only three clusters 42 are shown for reasons of simplicity), each cluster 42 comprising at least one

imaged spot 41, e.g. a more or less circular spot.

A solid area imaging pixel 24 is configured to image a solid zone imaged spot 40 in the solid zone
32. A halftone area imaging pixel 26 is configured to image a halftone zone imaged spot 41 in the

halftone zone 34.

It is noted that the imaged spots 40, 41 which are shown schematically in the cross section of FIG. 1

will typically be holes in the mask layer 12.

The original image file 18 may either be a raster image file such as a TIF file or a more high-level
image file such as a PDF or PS file. After detection of the at least one solid area 20 and the at least
one halftone area 22, the original image file 18 may be converted in a first raster image file containing
only the solid areas 20} with the superimposed sampling pattern, and a second raster image file
containing only the halftone areas 24. It is noted that the sampling pattern may also be applied during
imaging, “on the fly”, in which case it is not included in the first raster image file. The first raster
image file is then be used for imaging with the first imaging setting and the second raster image file
is then be used for imaging with the second imaging setting. According to another embodiment the
original image file 18 is converted in a multi-level image file which for each pixel, indicates an

imaging setting to be used.

According to one embodiment the step of detecting at least one image file solid area 20 and/or at

least one image file halftone area 22 is done during a raster image processing step.
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According to another embodiment the image file 18 is a raster image file. The step of detecting at
least one image file solid area 20 and at least one image file halftone area 22 is performed after a

raster image processing step.

The solid zone 32 of the mask layer 12 is imaged using a first imaging setting. The halftone zone 34
of the mask layer 12 is imaged using a second imaging setting. The second imaging setting is
different from the first imaging setting. FIG. 1 schematically illustrates the first and second imaging

settings as a beam with a first and second diameter.

The first and second imaging setting may specify a value representative for the size of the resulting
first and second imaged spot 40, 41. The first and second imaging settings may define any one or

more of the following parameters:

- an intensity value to be used for generating an imaged feature 40, 41 corresponding with an imaging
pixel 24, 26, e.g. an intensity value for controlling a beam used for the imaging of the at least one

solid zone 32 and the at least one halftone zone 34, respectively:

- a time interval to be used for generating an imaged feature 40, 41 corresponding with an imaging
pixel 24, 26, e.g. an on-time value for controlling a beam used for the imaging of the at least one
solid zone 32 and the at least one halftone zone 34, respectively, i.e. for how long the beam should
be turned on for imaging the solid zone 32 and the halftone zone 34; generally the longer the beam

is turned on to image one zone 32, 34, the greater the diameter the imaged spot 40, 41 is.

- a beam diameter value or beam shape value for controlling a beam used for the imaging of the at

least one solid zone 32 and the at least one halftone zone 34, respectively;

- anumber of passes used for the imaging of the at least one solid zone 32 and the at least one halftone

zone 34, respectively:

- an indication of an exposure head of a plurality of exposure heads to be used for generating an
imaged feature 40, 41 or a group of imaged features 40, 41 corresponding to an imaging pixel 24, 26
or a group of imaging pixels 24, 26 for the imaging of the at least one solid zone 32 and the at least

one halftone zone 34, respectively.

Figure 2 shows a portion of a solid zone 32 of a mask layer. Figure 3 shows a portion of a cluster 42

of a halftone zone 34 of a mask layer. In comparison the solid zone 32 has larger solid zone imaged
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spots 40. The halftone zone 34 has smaller halftone zone imaged spots 41. In an exemplary
embodiment, the intensity of the beam used in the solid zone 32 may be at least two times higher
than the intensity of the beam used in the halftone zone 34. In an exemplary embodiment, the
diameter of the beam used in the solid zone 32 may be at least 10% higher than the diameter of the
beam used in the halftone zone 34.

Referring back to FIG. 1. prior to or during the imaging of the mask layer 12, a sampling pattern 44
is superimposed on at least some of the solid area imaging pixels 24, so that only a portion of the
solid area imaging pixels 24 is imaged. Put in another way, only a portion of information

corresponding to the solid area imaging pixels 24 is transferred to the mask layer 12.

FIG. 4 shows the cross section of a developed relief plate. After exposure to electromagnetic
radiation the photosensitive layer 16 comprises at least one solid relief 36 and a plurality of halttone
dots 38. According to one embodiment the at least one solid relief 36 corresponds to an area having
a tonal value of 100%. According to one embodiment the plurality of halftone dots 38 corresponds
to an area having a tonal value of less than 100%. According to some embodiments the distances
between the centres of the halftone dots 36 remain the same for all tonal values; only the sizes of the

halftone dots 36 change according to different tonal values.

The solid zone 32 of the mask layer of FIG. 1 comprises at least one solid zone imaged spot 40. The
solid zone imaged spot 40 corresponds to an imaging pixel of the at least one solid area 20, called
solid area imaging pixel 24 above. Each imaged spot 40 generates a hole in the mask layer, and the
exposure takes place through these image spots 40, resulting in a surface structare of the solid relief

36 which is schematically shown in FIG. 4 and shown in more detail in FIG. 6.

The halftone zone 34 of the mask layer of FIG. | comprises clusters 42 with each at least one halftone
zone imaged spot 41. The halftone zone imaged spot 41 corresponds to an imaging pixel of the at
least one halftone area 22, called halftone area imaging pixel 26 above. Each imaged spot 41
generates a hole in the mask layer, and the exposure takes place through these image spots 41,
resulting in a surface structure of the halftone dots 38 which is schematically shown in FIG. 4 and

shown in more detail in FIG. 5.

According to one embodiment the solid zone imaged spot 40 is larger than the halftone zone imaged
spot 41, as shown in FIGS. 2 and 3. FIGS. 2 and 3 are approximately on the same scale. This can be
the result of using a more powerful beam when imaging the solid zone 32 than when imaging the

halftone zone 34. Alternatively, this can be the result of using a beam having a greater diameter when
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imaging the solid zone 32 than when imaging the halttone zone 34. As an illustration of the relative
magnitude, the power of the beam used for imaging the solid zone 32 is 2 to 3 times higher than the

power of the beam vsed for imaging the halftone zone 34.

According to a preferred embodiment, no sampling pattern is added in the at least one halftone area
22. This is to say that no sampling pattern is superimposed on the halftone area imaging pixels 26.
As a result, all information on the halftone area imaging pixels 26 is imaged without omission and/or

additional modifications.

As a variant, a sampling pattern (not shown) is added in the at least one halftone area 22. This is to
say that a sampling pattern is superimposed on the halftone area imaging pixels 26. As a result, not
all halftone area imaging pixels 26 of a halftone area 22 of the original image file 18 are imaged.
The sampling pattern 44 added in the solid area 36 can be the same as or different from the sampling

pattern added in a halftone area 22.

As another variant, whether a sampling pattern is added in the at least one halftone area 20 may be
made dependent on the tonal value of a halftone area. According to one embodiment, for tonal values
below a predetermined value, no sampling pattern is added in the at least one halftone area 22. For
tonal values above the predetermined value, a sampling pattern is added in the at least one halftone

area 22.

In addition or as an alternative, whether a sampling pattern is added in an area of the image file may
be dependent on the size of an isolated cluster of pixels in the image file. For example, for an isolated
cluster of pixels with a number of pixels below a predetermined value, no sampling pattern is added.
For an isolated cluster of pixels with a number of pixels above the predetermined value, a sampling

pattern is added.

According to a preferred embodiment, the sampling pattern 44 and the first and second imaging
settings are chosen such that, after exposing a relief precursor through the imaged mask layer 12 and
developing an exposed relief plate, a first surface structure of hills surrounded by valleys is generated
on the at least one solid relief 36 and a second surface structure of hills surrounded by valleys on the
halftone dots 38. Hills here mean the structures protruding further from the floor of the photosensitive
layer 16. Valleys here mean the grooves which protrude less far from the tloor of the photosensitive
layer 16 compared with the hills. Hills surrounded by valleys here means the structures protruding

further from the floor alternate with the grooves. FIG. 5 shows the halftone dots 38 with a surface
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structure comprising hills and valleys. FIG. 6 shows a solid relief 36 with a surface structure

comprising hills and valleys.

According to one embodiment, the depth of the valleys of the surface structure on the solid relief 36
is 0.5pm and 10pum. According to one embodiment, the depth of the valleys of the surface structure
on the halftone dots is between 0.5um and 20um. preferably between 1 and 10 pm, more preferably
between 3 and 10 pm. The total relief depth (i.e. the maximum relief depth in large areas where no
imaging pixels are present) is preferably between 100 um and 4 mm, more preferably between 100
pum and 2 mm, and most preferably between 100 pm and | mm. The intermediate relief depth (i.e.
the relief depth in an area between halftone dots 38) is preferably between 40 and 60% of the total

intermediate depth, e.g. between 30 pm and 2 mm, more preferably between 40 um and lmm.

According to one embodiment, after the relief precursor 10 is exposed and developed, a single
printing relief 36 with a first surface structure of hills surrounded by valleys is generated in a solid
area 20, and multiple halftone dots 38 with a second surface structure of hills surrounded by valleys

is generated in a halftone area 22.

According to one embodiment, prior to the imaging a modified image file is generated. The modified

image file has at least two bits per pixel. Said at least two bits indicate for each pixel whether the

pixel is one of the following:

- anon-imaging pixel (for example represented by the value 00),

- an imaging pixel to be imaged with the first imaging setting (for example represented by the
value 01),

- an imaging pixel to be imaged with the second imaging setting (for example represented by the
value 10},

- as an optional choice in this embodiment, whether the pixel is an imaging pixel to be imaged
with third imaging setting (for example represented by the value 11).

According to this embodiment the imaging of the mask layer 12 is carried out based on the modified

image file.

The bits in the image file 18 for example indicate a size, e.g. the diameter of the imaging bean. As
an alternative, the bits in the image file 18 indicate an intensity level of the beam. This embodiment

especially corresponds to the case when the imaging is carried out by laser beams.

FIGS. 7 - 54 illustrate various embodiments of possible sampling patterns 44. In these figures, the

black portions represent the portions that are *sampled’, i.e. the imaging pixels overlapping with the
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black portions are to be imaged onto the mask layer 12. The white portions represented the portions
that are not ‘sampled’, i.e. the imaging pixels overlapping with the white portions will not be imaged

onto the mask layer 12.

Amongst FIGS. 754, FIGS. 7, 8,9, 15, 17, 36, 37, 39,42, 44, 45, and 46 show single pixel patterns,

and the other figures show multiple pixel patterns.

According to one embodiment the sampling pattern 44 is a repetition of a block in which one or more

imaging pixels are combined with one or more non-imaging pixels.

FIGS. 7, 8 and 17 illustrate patterns for which each imaging pixel is surrounded by eight non-imaging
pixels. FIG. 9 illustrates a classical checkerboard pattern. FIG. 10 and 11 illustrate a two-pixel
checkerboard pattern and a four-pixel checkerboard pattern, respectively. In the examples of FIG.
10 and 11 the imaged spots of two adjacent imaging pixels and four adjacent imaging pixels,
respectively, will typically overlap. FIG. 12 shows another example of a multiple pixel pattern where
a cluster of 13 imaging pixels is repeated. In the example of FIGS. 13 and 18 a cluster of 2 imaging
pixels is repeated and in FIG. 13 the clusters are oriented in different directions (some horizontal,
some vertical) whilst in FIG. 18 the clusters are all oriented in a vertical direction. In FIG. 18 two
imaging pixels are surrounded by 10 non imaging pixels. FIGS. 14-16 and 38 show examples of line
patterns. FIG. 19 is another multiple pixel pattern here containing clusters of four pixels each
surrounded by 10 non-imaging pixels. FIG. 20 and 21 show patterns with clusters having a different
number of pixels. In FIG. 20 some clusters have 1 pixel and others 2 pixels. In FIG. 21 some clusters
have 2 pixel and others 4 pixels. The sampling pattern 44 can also include the dash patterns shown
in the FIGS. 36, 37, 39-43, 49-54. The dash patterns are for example lines of imaging pixels which

are interrupted.

Generally, the finer patterns, i.e. the patterns with relatively small pixel clusters or the single pixel
files are preferred for high quality colour work, such as for printing on labels and some packaging
materials. For other materials, such as corrugated cardboard, the multiple pixel patterns are generally
preferred. Further, the image setting of an area may be chosen in function of the choice of the
sampling pattern. For example, for multiple pixel patterns, the size of the beam may have a larger
diameter than for single pixel patterns, or the size may be chosen in function of the multiple pixel

pattern used.

FIG. 55 illustrates a system to convert a relief precursor to a relief printing plate or sleeve. The

system comprises a control module 100, an imager 110, an exposure means 120 and a developing
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means 130. After the mask layer on the precursor is imaged by the imager 110 using the converted
image file and/or imaging instructions generated by the control module 100, the precursor is exposed
to electromagnetic radiation in the exposure means 120. The electromagnetic radiation changes the
properties of the exposed parts of the photoseansitive layer 16 such that in the following developing
means non-exposed portions of the photosensitive layer are removed by the developing means 130
and a relief printing plate or sleeve s formed. This relief printing plate or sleeve may be treated

further and may finally be used as a printing plate.

After the mask layer 12 is imaged in the imager 110, the relief precursor 10 is exposed to
electromagnetic radiation in the exposure means 120 so that a portion of the photosensitive layer 16
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.

After a portion of the photosensitive layer 16 is cured, the exposed relief precursor 10 is developed
by the developing means 130 by removing a portion of the photosensitive layer 16 that was not
exposed to the electromagnetic radiation and that is therefore not cured. A skilled person is familiar
with various ways of exposing the relief precursor 10 to electromagnetic radiation, and of developing

an exposed relief precursor 10.

FIGS. 56 and 57 illustrate two embodiments of a method for imaging a relief precursor. In a first
step 210, 310 a relief precursor 10 comprising a mask layer 12, a substrate layer 14, and a
photosensitive layer 16 is provided. The property of the relief precursor 10, including the property
of the mask layer 12, the substrate layer 14, and the photosensitive layer 16 can be identical to that
described above. The step of providing the relief precursor 10 can also be identical to that described

above.

In a second step 220 an image file 18 is analysed to detect at least one solid are and/or at least one
halftone area. Either different raster image files may be generated as explained above or a modified
image file with at least two bits per pixel may be generated after the analysis in the manner described
above. FIG. 57 shows an embodiment where a two bits per pixel image file is generated in step 330.
This file may be generated beforehand or may be based on the detecting of step 220. Each bit amongst

the at least two bits indicates one of the following:

- anon-imaging pixel (for example represented by the value 00),
- animaging pixel to be imaged with a first imaging setting (for example represented by the value

01),
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- an imaging pixel to be imaged with a second imaging setting (for example represented by the
value 10),
- as an optional choice in this embodiment, an imaging pixel to be imaged with a third imaging

setting (for example represented by the value 11).

The first and second imaging settings are different. Under the optional choice in this embodiment,

the third imaging setting is different from the first and second imaging settings.

Next the mask layer 12 is imaged in step 230, 240; 330 either using with the modified two-bit-per-
pixel image file which has been generated, or using multiple raster image files and further
instructions regarding the first and second imaging settings. Bach imaging pixel is imaged with the
corresponding imaging setting to create corresponding imaged spots in the mask layer 12. It is noted
that steps 230 and 240 may be done in any order or even simultaneously. Preferably, multiple beams
are used for the imaging and individual beams thereof or multiple sets of beams thereof can be

controlled independently so that imaging can be done simultaneously with different imaging settings.

According to an exemplary embodiment, the image settings used in steps 230, 240; 330 are such that
an imaged spot corresponding to an imaging pixel to be imaged with a first imaging setting is larger
than an imaged spot corresponding to an imaging pixel to be imaged with a second imaging setting.
This is for example achieved by using a beam with a higher intensity value under the first imaging
setting compared with the intensity value of the beam under the second imaging setting.
Alternatively, this is achieved by using a beam with a larger diameter under the first imaging setting

compared with the diameter of the beam under the second imaging setting.

According to an exemplary embodiment shown in FIG. 56 a sampling pattern is superimposed on
pixels of at least one first area, preferably a solid area, so that only a portion of the pixels of the at
least one first area are imaging pixels. In addition or as a variant, a sampling pattern is superimposed
on pixels of at least one second area, preferably a halftone area, so that only a portion of the pixels
of the at least one second area are imaging pixels. The sampling pattern superimposed on the second
area can be identical to or different from the sampling pattern superimposed on the first arca.

Examples of the sampling pattern can be those described in detail above.

After the mask layer 12 is imaged, in step 250, 340 the relief precursor 10 is exposed to
electromagnetic radiation so that a portion of the photosensitive laver 16 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.
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After a portion of the photosensitive layer 16 is cured, the exposed relief precursor 10 is developed
in step 260, 350 by removing a portion of the photosensitive layer 16 that was not exposed to the

electromagnetic radiation and that is therefore not cured.

According to one embodiment the first and second imaging settings are chosen such that, after the
relief precursor 10 is exposed and developed, a first surface structure of hills surrounded by valleys
is generated in at least a first area and a second surface structure of hills surrounded by valleys in at
least a second area, for example as illustrated in FIG. 5 and 6. The first surface structure may be

different from the second surface structure.

According to one embodiment the halftone zone 34 of the mask layer 12 comprises a first halftone
zone (not represented in the Figures) and a second halftone zone (not represented in the Figures).
The first halftone area is imaged using the first imaging setting as explained above. The second
halftone area is tmaged a using third imaging setting different from the first imaging setting.

Preferably the third imaging setting is different from the second imaging setting as well.

According to one embodiment the third imaging setting at least differs from the first imaging setting
in that the intensity of the beam (optical power per unit area in W/cm?2) used to generate the features
in the second halftone zone is different from the intensity of the beam used to generate the features
in the first halftone zone and/or in that the diameter of the beam used to generate the features in the
second halttone zone is different from the diameter of the beam used to generate the features in the
first halftone zone. This will result in the imaged spots in the first halftone zone being smaller i.e.

having a lower diameter than those in the second halftone zone.

Figures 58A-58D illustrate an example where different imaging settings have been used for halftone
zones 34 with different tonal values. For example, for small tonal values, e.g. between 0 and 10%, a
first diameter d1 may be used so that touching or overlapping imaged spots 41 are obtained, cf.
Figure 58A. For larger tonal values, e.g. between 10 and 50%, a second diameter d2 may be used
which is smaller than d1 so that the imaged spots 41 are not overlapping, see Figure 58B, and for
even larger tonal values, e.g. between 50 and 99%, an even smaller diameter d3<d2 may be used,
see Figure 58C. Alternatively, a sampling pattern could be used for those even larger tonal values in
combination with a larger diameter. For the solid zone 32 (100%) a sampling pattern may be

combined with a diameter d4>d1, see the imaged spots 40 in Figure 38D.
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As illustrated in Figures 38A-38D, embodiments of the invention are especially useful for classic
amplitude modulated (AM) screens, where the distance D between adjacent dots of a halftone area
is the same for halftone areas having different tonal values. The tonal value of the halftone area is
then determined by the size of a group of clustered imaging pixels corresponding with clustered
imaged spots 41 (ie. the size of a dot). However, the skilled person understands that other
embodiments of the invention may be used for frequency modulated (FM) screens or AM and FM

screens, where the distance D s not constant,

According to one embodiment prior to or during the imaging of the first halftone zone of the mask
layer 12, a first halftone sampling pattern may be superimposed on the pixels configured for imaging
the first halftone zone. According to an embodiment prior to or during the imaging of the second
halftone zone of the mask layer 12, a sampling pattern may be superimposed on the pixels configured
for imaging the second halftone zone. The sampling pattern superimposed on the pixels for imaging
the first halftone zone may be identical to or different from the sampling pattern superimposed on
the pixels for imaging the second halftone zone. According to another embodiment the imaging of
neither the first halftone zone nor the second halftone zone involves superimposing a sampling

pattern.

According to some embodiments the photosensitive layer 16 in the present disclosure is essentially
identical to the substrate layer described in WO 2020/188041 A1 in the name of the applicant, which

in included herein by reference.

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

1. Werkwijze voor het belichten van een maskerlaag (12), omvattende de volgende stappen van:

- het voorzien van een maskerlaag (12),

- het ontvangen van een beeldbestand (18) en het detecteren van ten minste één volvlak
gebied (20) en ten minste één halftone gebied (22) in het beeldbestand (18);

- het belichten van een gebied (32) van de maskerlaag (12) dat overeenkomt met het ten
minste één volvlak gebied (20), gebruikmakend van een eerste belichtingsinstelling, waarbij
alvorens of gedurende het belichten een sampling patroon (44) over pixels (24) van het ten minste
één volvlak gebied wordt gelegd, zodanig dat enkel een deel van de pixels (24) van het ten minste
één volvlak gebied wordt belicht;

- het belichten van een gebied (34) van de maskerlaag (12) dat overeenkomt met het ten
minste één halftone gebied (22) gebruikmakend van een tweede belichtingsinstelling die

verschillend is van de eerste belichtingsinstelling.

2. Werkwijze volgens conclusie 1, waarbij de eerste en tweede belichtingsinstellingen zodanig zijn
dat een belichte plek (40) die overeenkomt met een beeldpixel (24) van het ten minste één volvlak
gebied (20) groter is dan een belichte plek (41) die overeenkomt met een belichtingspixel (26) van

het ten minste één halftone gebied (22).

3. Werkwijze volgens conclusie 1 of 2, waarbij er geen sampling patroon wordt toegevoegd in het

ten minste één halftone gebied (22).

4. Werkwijze volgens conclusie 1 of 2, waarbij voor een halttone gebied uit het ten minste één
halftone gebied dat een toonwaarde heeft onder een vooraf bepaalde waarde, er geen sampling
patroon wordt toegevoegd in het halftone gebied, en waarbij voor een halftone gebied dat een
toonwaarde heeft boven de voorat bepaalde waarde er een sampling patroon wordt toegevoegd in

het halftone gebied.

5. Werkwijze voor het belichten van een maskerlaag (12), omvattende de stappen van:

- het voorzien van een maskerlaag (12);

- het ontvangen van een beeldbestand (18) en het detecteren van ten minste één volvlak
gebied (20) en ten minste één halftone gebied (22) in het beeldbestand (18);

- het belichten van een gebied (32) van de maskerlaag (12) dat overeenkomt met het ten

minste één volvlak gebied (22) gebruikmakend van een eerste belichtingsinstelling;
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- het belichten van een gebied (34) van de maskerlaag (12) dat overeenkomt aan het ten
minste één halftone gebied (22) gebruikmakend van een tweede belichtingsinstelling die
verschillend is van de eerste belichtingsinstelling, waarbij alvorens of gedurende het belichten een
sampling patroon (44) over pixels (26) van het halftone gebied van het ten minste één halftone

gebied (22) gelegd, zodanig dat slechts een deel van de pixels (26) wordt belicht.

6. Werkwijze volgens conclusie 5, waarbij de eerste en tweede belichtingsinstellingen zodanig zijn
dat een belichte plek (40) die overeenkomt met een belichtingspixel (24) van het ten minste één
volvlak gebied (20) kleiner is dan een belichte plek (41) die overeenkomt met een belichtingspixel

(26) van het halftone gebied (22).

7. Werkwijze volgens conclusie 5 of 6, waarbij er voor een halttone gebied van het ten minste één
halftone gebied dat een toonwaarde heeft onder een vooraf bepaalde waarde geen sampling patroon
wordt toegevoegd in het halftone gebied en waarbij er voor een halftone gebied dat een toonwaarde
heeft boven een vooraf bepaalde waarde een sampling patroon wordt toegevoegd in het halftone

gebied.

8. Werkwijze volgens één der voorgaande conclusies, waarbij het sampling patroon (44) en de
eerste en tweede belichtingsinstellingen zodanig zijn gekozen dat, na blootstelling van een
reliétprecursor (10) doorheen de belichte maskerlaag (12) en het ontwikkelen van de blootgestelde
relifcursor, een eerste oppervlaktestructuur van heuvels onwingd door valleien wordt gegenereerd
op een volvlak relief (36) dat overeenkomt met het ten minste één volvlak gebied (20) en een
tweede oppervlaktestructuur van heuvels die omringd zijn door valleien op een veelheid van

halftone punten (38) die overeenkomen met het ten minste één halftone gebied (22).

9. Werkwijze voor het belichten van een maskerlaag (12), omvattende de stappen van:

- het voorzien van een maskerlaag (12);

- het ontvangen van een beeldbestand (18) en het detecteren van ten minste één eerste en
een tweede halttone gebied (22) die een verschillend eerste en tweede toonwaardebereik in het
beeldbestand (18) hebben;

- het voor het eerste halftone gebied bepalen van een eerste beeldinstelling gebaseerd op
een waarde die representatief is voor het eerste toonwaardebereik;

- het voor het tweede halftone gebied bepalen van een tweede beeldinstelling gebaseerd op

een waarde die representatief is voor het tweede toonwaardebereik;
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- het belichten van een gebied (34) van de maskerlaag (12) dat overeenkomt met het cerste
en tweede halftone gebied (22) gebruikmakend van de bepaalde eerste en tweede

belichtingsinstellingen.

10. Werkwijze volgens conclusie 9, waarbij het eerste en tweede toonwaardebereik boven 10%, bij

voorkeur boven 20% zijn.

11. Werkwijze volgens conclusie 9 of 10, waarbij alvorens of gedurende het belichten een
sampling patroon (44) over de pixels (24) van het eerste en/of het tweede halftone gebied wordt
gelegd, zodanig dat enkel een deel van de pixels (24) van het eerste en/of het tweede halftone

gebied wordt belicht.

12. Werkwijze volgens één der conclusies 9-11, verder omvattende het detecteren van een volvlak
gebied in een beeldbestand, waarbij alvorens of gedurende het belichten een sampling patroon (44)
over pixels (24) van het volvlak gebied wordt gelegd, zodanig dat enkel een deel van de pixels (24)

van het volvlak gebied (20) wordt belicht.

13. Werkwijze volgens één der conclusies 9-12, waarbij de eerste en tweede belichtingsinstellingen
zijn gekozen zodat. na het blootstellen van een reli¢fprecursor (10) doorheen de belichte
maskerlaag (12) en het ontwikkelen van de blootgestelde reliéfprecursor (10), een eerste
oppervlaktestructuur van heuvels omringd door valleien wordt gegenereerd op halftone punten (38)
die overeenkomen met het eerste halftone gebied en een tweede oppervlaktestructuur van heavels

omringd door valleien op halftone punten (38) die overeenkomen met het tweede halftone gebied.

14. Werkwijze volgens één der conclusies 1-7, 11 of 12, waarbij het sampling patroon (44) een
herhaling is van een blok waarin één of meer belichtingspixels worden gecombineerd met één of

meer niet-belichtingspixels.

15. Werkwijze volgens één der conclusies 1-7, 11 of 12 of 14, waarbij het sampling patroon (44)
één of meer of een combinatie van het volgende is: een enkelvoudig pixelpatroon, zoals een
enkelvoudig pixeldambordpatroon, een patroon waarbij elke belichtingspixel omringd is door acht
niet-belichtingspixels; een meervoudig pixelpatroon, zoals een meervoudig pixeldambordpatroon;

een lijnpatroon; een streeppatroon; een cirkelpatroon.
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16. Werkwijze volgens één der voorgaande conclusies, waarbij het beeldbestand twee-
dimensionele beelddata voorstelt, waarbij bij voorkeur het beeldbestand een één bit per pixel of

een multi-level beeldbestand met meerdere bits per pixel is.

17. Werkwijze volgens één der voorgaande conclusies, waarbij de eerste en tweede
belichtingsinstelling elk een waarde specifiéren die een grootte en of een vorm van een belichte
plek voorstellen die overeenkomt met een belichtingspixel; waarbij bij voorkeur de eerste en
tweede belichtingsinstelling één of meer van de volgende parameters detiniéren:

- een intensiteitswaarde om te gebruiken voor het genereren van een belichtingskenmerk dat
overeenkomt met een belichtingspixel, bijvoorbeeld een intensiteitswaarde voor het controleren
van een straal die gebruikt wordt voor het respectievelijk belichten van het ten minste één volviak
gebied (20) en het ten minste één halftone gebied (22),

- een tijdsinterval om te gebruiken voor het genereren van een belichtingskenmerk dat
overeenkomt met een belichtingspixel, bijvoorbeeld een op tijd-waarde voor het controleren van
een straal die gebruikt wordt voor het respectievelijk belichten van het ten minste één volvlak
gebied (20) en het ten minste één halftone gebied (22),

- een straaldiameterwaarde of een straalvormwaarde voor het controleren van een straal die
gebruikt wordt voor het respectievelijk belichten van het ten minste één volvlak gebied (20) en het
ten minste één halftone gebied (22),

- een aantal van passages die gebruikt worden bij het respectievelijk belichten van het ten minste
één volvlak gebied (20) in het ten minste één halftone gebied (22),

- een indicatie van een blootstellingskop of een veelheid aan blootstellingskoppen die gebruikt
worden voor het genereren van een belichtingskenmerk of een groep van belichtingskenmerken die
overeenkomen met een pixel of met een groep van pixels voor het respectievelijk belichten van het

ten minste één volviak gebied (20) en het ten minste één halftone gebied (22).

18. Werkwijze volgens één der voorgaande conclusies, waarbij een volvlak gebied van het ten
minste één volvlak gebied (20) overeenkomt met een geisoleerde cluster van belichtingspixels die
in een enkelvoudig reliéf resulteert en waarbij een halftone gebied van het ten minste één halftone
gebied (22) overeenkomt met meerdere, op een afstand van elkaar gelegen, belichtingspixel

clusters met vergelijkbare grootte die in meerdere reliéfpunten resulteren met vergelijkbare grootte.

19. Werkwijze volgens één der voorgaande conclusies, waarbij de stap van het detecteren wordt
uitgevoerd tijdens een beeldprocesstap en waarbij optioneel een eerste rasterbeeldbestand wordt

gegenereerd dat enkel één of meer volvlakke gebieden van het ten minste één volvlak gebied (20)
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bevat en een tweede rasterbeeldbestand dat enkel één of meer halftone gebieden van het ten minste

één halftone gebied (22) bevat.

20. Werkwijze volgens één der conclusies 1-18, waarbij het beeldbestand (18) een
rasterbeeldbestand is en waarbij de stap van het detecteren in het beeldbestand (18) wordt

uitgevoerd na een rasterbeeldprocesstap.

21. Werkwijze volgens één der voorgaande conclusies, waarbij alvorens het belichten, een
aangepast beeldbestand wordt gegenereerd, waarbij het aangepast beeldbestand ten minste twee
bits per pixel heeft waarbij genoemde ten minste twee bits voor elke pixel aantonen of de pixel één
van de volgende is:

- een niet-belichtingspixel,

- een belichtingspixel om met de eerste belichtingsinstelling belicht te worden,

- een belichtingspixel om met de tweede belichtingsinstelling belicht te worden,

- optioneel een belichtingspixel om met een derde belichtingsinstelling belicht te worden,

waarbij het belichten wordt uitgevoerd op basis van het aangepast beeldbestand.

22. Werkwijze voor het belichten van een maskerlaag (12) omvattende de stappen:
- het genereren van een beeldbestand met ten minste twee bits per pixel, waarbij de ten minste twee
bits één van het volgende aangeven:

- een niet-belichtingspixel,

- een belichtingspixel om met een eerste belichtingsinstelling belicht te worden,

- een belichtingspixel om met een tweede belichtingsinstelling belicht te worden, waarbij
de eerste en tweede belichtingsinstellingen verschillend zijn,

- optioneel een belichtingspixel om met een derde belichtingsinstelling belicht te worden,
waarbij de derde belichtingsinstelling verschillend is van de eerste en tweede belichtingsinstelling;
- het belichten van de maskerlaag (12) met het genoemd beeldbestand zodat elke pixel wordt

belicht in overeenstemming met de overeenkomstige ten minste twee bits in het beeldbestand.

23. Werkwijze volgens conclusie 22, waarbij de eerste en tweede belichtingsinstellingen zodanig
zijn zodat een belichte plek die overeenkomt met een belichtingspixel om belicht te worden met
cen eerste belichtingsinstelling groter is dan een belichte plek die overeenkomt met een

belichtingspixel om belicht te worden met een tweede belichtingsinstelling.

24. Werkwijze volgens conclusie 22 of 23, waarbij het genereren van het beeldbestand het

overleggen van een sampling patroon (24) omvat op pixels van ten minste één eerste gebied, bij
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voorkeur ten minste één volvlak gebied, zodat enkel een deel van de pixels van het ten minste één

eerste gebied belichtingspixels zijn.

25. Werkwijze volgens één der conclusies 22-24, waarbij het genereren van de pixels is gebaseerd
op data in een ontvangen beeldbestand, en bij voorkeur gebaseerd is op een toonwaarde van de

pixels in het ontvangen beeldbestand.

26. Werkwijze volgens één der conclusies 22-25, waarbij de eerste en tweede
belichtingsinstellingen elk een waarde specificeren die een grootte en/of vorm van een belichte
plek voorstellen die overeenkomt met een belichtingspixel; waarbij bij voorkeur de eerste en
tweede belichtingsinstellingen één of meer van de volgende parameters definiéren:
- een intensiteitswaarde om te gebruiken voor het genereren van een belichtingskenmerk
dat overeenkomt met een belichtingspixel, bijvoorbeeld een intensiteitswaarde voor het
controleren van een straal die gebruikt wordt voor het respectievelijk belichten van het ten
minste één eerste gebied en ten minste één tweede gebied,
- een tijdsinterval om te gebruiken voor het genereren van een belichtingskenmerk dat
overeenkomt met een belichtingspixel, bijvoorbeeld een op tijd-waarde voor het
controleren van een straal die gebruikt wordt voor het respectievelijk belichten van het ten
minste één eerste gebied en ten minste één tweede gebied.
- een straaldiameterwaarde of een straalvormwaarde voor het controleren van een straal die
gebruikt wordt voor het respectievelijk belichten van het ten minste één eerste gebied en
ten minste één tweede gebied,
- een aantal van passages die gebruikt worden voor het respectievelijk belichten van het ten
minste één eerste gebied en ten minste één tweede gebied,
- een indicatie van een blootstellingskop of een veelheid aan blootstellingskoppen om te
gebruiken voor het genereren van een belichtingskenmerk of een groep van
belichtingskenmerken die overeenkomen met een pixel of met een groep van pixels voor
het respectievelijk belichten van het ten minste één eerste gebied en ten minste één tweede

gebied.

27. Werkwijze volgens één der conclusies 22-26, waarbij de eerste en tweede
belichtingsinstellingen zijn gekozen zodat, na het blootstellen van reliéfprecursor (10) doorheen de
belichte maskerlaag (12) en het ontwikkelen van de blootgestelde reliéfprecursor (10), een eerste
oppervlaktestructuur van heuvels omringd door valleien wordt gegenereerd op ten minste één
eerste gebied en een tweede oppervlaktestructuur van heuvels omringd door valleien in ten minste

één tweede gebied.



10

1

ko
(¥

30

L
i

5

28. Werkwijze volgens één der voorgaande conclusies, waarbij de eerste beeldinstelling zodanig is
dat, wanneer de eerste beeldinstellingen worden gebruikt, een belichte plek, overeenkomstig aan
cen belichtingspixel niet overlapt met een aangrenzende belichte plek die overeenkomt met een
aangrenzende belichtingspixel; en/of waarbij de tweede belichtingsinstelling zodanig is dat
wanneer de tweede belichtingsinstellingen worden gebruikt, een belichte plek die overeenkomt met
een belichtingspixel niet overlapt met een aangrenzende belichte plek die overeenkomt met een

aangrenzende belichtingspixel.

29. Werkwijze voor het behandelen van reliéfprecursor (10), omvattende de stappen van:
- het voorzien van een reliéfprecursor (10) die een substraatlaag (14), een fotosensitieve
laag (16) en een maskerlaag (12) omvat,
- het belichten van de maskerlaag (12) volgens een werkwijze volgens één der voorgaande
conclusies;
- het blootstellen van de reliéfprecursor (10) aan elektromagnetische straling, bij voorkeur
UV-straling, zodanig dat een gedeelte van de fotosensitieve laag (16) wordt uitgehard, en
- het ontwikkelen van de blootgestelde reliéfprecursor (10) door het verwijderen van een

gedeelte van de fotosensitieve laag (16) die niet werd blootgesteld.

30. Werkwijze volgens de voorgaande conclusie, waarbij de belichting zodanig is dat na het
blootstellen en ontwikkelen, print reliéfs met een oppervlaktestructuur met heuvels omringd door

valleien worden gegenereerd.

31. Computerprogramma of een computerprogrammaproduct dat door een computer uitvoerbare
instructies omvat om de werkwijze volgens één der conclusies 1-30 uvit te voeren wanneer het

programma op een computer wordt uitgevoerd.

32. Digitaal data-opslagmedium dat door een machine uitvoerbaar programma van instructies

codeert om één van de stappen van de werkwijze volgens één van de conclusies 1-30 uit te voeren.

33. Controlemodule ingericht om een beeldbestand (18) te ontvangen en om ten minste één volvlak
gebied (20) en ten minste één halftone gebied (22) in een beeldbestand (18) te detecteren; waarbij
de controlemodule is ingericht om een beeldvormer te regelen, zodat een gebied van de maskerlaag
(12) overeenkomstig aan het ten minste &én volvlak gebied (20) wordt belicht gebruikmakend van
een cerste belichtingsinstelling, waarbij de controlemodule is ingericht om alvorens of gedurende

het belichten een sampling patroon (44) over pixels (24) van het ten minste één volvlak gebied (20)
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te leggen, zodat enkel een deel van de pixels (24) van het ten minste één volvlak gebied (20) wordt
belicht, en zodat een gebied van de maskerlaag (12) dat overeenkomt met het halftone gebied

wordt belicht gebruikmakend van de tweede belichtingsinstelling.

34. Controlemodule die is ingericht om een beeldbestand (18) te ontvangen en om ten minste één
volviak gebied (20) en ten minste &€n halftone gebied (22) in een beeldbestand (18) te detecteren;
waarbij de controlemodule is ingericht om een beeldvormer te regelen, zodat een gebied (32) van
een maskerlaag (12) dat overeenkomt met het ten minste één volvlak gebied (20) wordt belicht
gebruikmakend van een eerste belichtingsinstelling en een gebied (34) van de maskerlaag dat
overeenkomt met een halftone gebied van het ten minste één halftone gebied (22) wordt belicht
gebruikmakend van een tweede belichtingsinstelling die verschillend is van de eerste
belichtingsinstelling, waarbij alvorens of gedurende de belichting een sampling patroon (44) over
de pixels (26) van een halttone gebied van het ten minste één halftone gebied (22) wordt gelegd,

zodanig slechts een deel van de pixels (26) van het halftone gebied wordt belicht.

35. Controlemodule die is ingericht om een beeldbestand (18) te ontvangen en om ten minste één
eerste en een tweede halftone gebied (22) in het beeldbestand (18) te detecteren die een
verschillend eerste en tweede toonwaardebereik hebben; en om, voor het eerste halftone gebied,
een eerste belichtingsinstelling te bepalen op basis van het eerste toonwaardebereik. en voor het
tweede halftone gebied, een tweede belichtingsinstelling op basis van het tweede
toonwaardebereik; en om de belichting van een gebied van een maskerlaag (12) overeenkomstig
aan het eerste en tweede halttone gebied (22) te controleren, gebruikmakend van de bepaalde

eerste en tweede belichtingsinstellingen.

36. Controlemodule die is ingericht om een beeldbestand te genereren met ten minste twee bits per
pixel, waarbij de ten minste twee bits één of meer van het volgende aangeven:
- een niet-belichtingspixel,
- een belichtingspixel om met een eerste belichtingsinstelling belicht te worden,
- een belichtingspixel om met een tweede belichtingsinstelling belicht te worden, waarbij
de eerste en tweede belichtingsinstellingen verschillend zijn,
- optioneel een belichtingspixel om met een derde belichtingsinstelling belicht te worden,
waarbij de derde belichtingsinstelling verschillend is van de eerste en tweede
belichtingsinstellingen en is ingericht om de belichting van de maskerlaag (12) met het
beeldbestand te controleren zodanig dat elke pixel wordt belicht in overeenstemming met

de overeenkomstige ten minste twee bits in het beeldbestand.
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35

37. Systeem voor het behandelen van een reliéfprecursor, omvattende
een beeldvormer die is ingericht om een maskerlaag te belichten;
een digitaal opslagmediom volgens conclusie 31 of een controlemodule volgens één der

conclusies 33-36 om de beeldvormer te controleren.

38. Systeem volgens de vorige conclusie, omvattende één of meer van het volgende: ten minste één
transportsysteem dat is ingericht om de reliéfprecursor te transporteren, een opslaginrichting, een
blootstellingsmiddel dat is ingericht om de reliéfprecursor bloot te stellen door de belichte
maskerlaag, een ontwikkelingsmiddel dat is ingericht is om ten minste een deel van het niet
blootgestelde materiaal van de reliéfprecursor te verwijderen, een droogsysteem, een

nablootstellingsinrichting, een snij-inrichting, een montagestation, een verwarmer.
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Re ltem V

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

1 Reference is made to the following documents:
D1 WO 2021/110831 A1 (XEIKON PREPRESS) 10 juni 2021

D2 US 2002/083855 A1 (SAMWORTH MARK) 4 juli 2002

D3 US 2021/385353 A1 (MORISSE PETER) 9 december 2021

2 The present application does not meet the criteria of patentability, because the
subject-matter of claims 1, 5, 9, 22 and 31 to 36 is not new.

3 INDEPENDENT CLAIM 1

3.1 D1 discloses a werkwijze voor het belichten van een maskerlaag (page 10, line
28 - page 12, line 31), omvattende de volgende stappen van:

I. het voorzien van een maskerlaag (page 10, lines 30,31),

Il. het ontvangen van een beeldbestand (T) en het detecteren van één
volvlak gebied (T2) en één halftone gebied (T4) in het beeldbestand (page
18, lines 26-33, fig. 10B);

lll. het belichten van een gebied van de maskerlaag dat overeenkomt met het
volvlak gebied, gebruikmakend van een eerste belichtingsinstelling (page
18, lines 5-11, fig. 9), waarbij

IV. alvorens of gedurende het belichten een sampling patroon over pixels van
het volvlak gebied wordt gelegd, zodanig dat enkel een deel van de pixels
van het volvlak gebied wordt belicht (page 18, lines 5-11, lines 26-33, fig.
9);

V. het belichten van een gebied van de maskerlaag dat overeenkomt met het
halftone gebied gebruikmakend van een tweede belichtingsinstelling die
verschillend is van de eerste belichtingsinstelling (page 18, lines 26-33,
fig. 10B).

3.2 The subject-matter of claim 1 is therefore not new.

Form NL237-3 (separate sheet) (July 2006) (sheet 1)
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5.2

INDEPENDENT CLAIM 5

D1 discloses a method comprising all the steps listed under paragraph 3.1,
further comprising the steps of:

I. alvorens of gedurende het belichten een sampling patroon over pixels van
het halftone gebied van het halftone gebied gelegd, zodanig dat slechts
een deel van de pixels wordt belicht (page 18, lines 5-33, fig. 9,10B).

The subject-matter of claim 5 is therefore also not new.

INDEPENDENT CLAIM 9

D1 discloses a method comprising all the steps listed under paragraph 3.1 and
4.1, further comprising the steps of:

I. het detecteren van ten minste één eerste en een tweede halftone gebied
die een verschillend eerste en tweede toonwaardebereik in het
beeldbestand hebben (page 18, lines 26-33, fig. 10B);

Il. het voor het eerste halftone gebied bepalen van een eerste beeldinstelling
gebaseerd op een waarde die representatief is voor het eerste
toonwaardebereik (page 18, lines 26-33, fig. 10B);

lll. het voor het tweede halftone gebied bepalen van een tweede
beeldinstelling gebaseerd op een waarde die representatief is voor het
tweede toonwaardebereik (page 18, lines 26-33, fig. 10B);

IV. het belichten van een gebied van de maskerlaag dat overeenkomt met het
eerste en tweede halftone gebied gebruikmakend van de bepaalde eerste
en tweede belichtingsinstellingen (page 18, lines 5-33, fig. 10B).

The subject-matter of claim 9 is therefore also not new.

INDEPENDENT CLAIM 22

D2 discloses a werkwijze voor het belichten van een maskerlaag (par. 75-85,
fig. 8,9); omvattende de stappen:

I. het genereren van een beeldbestand met ten minste twee bits per pixel
(par. 83-85, fig. 9), waarbij de ten minste twee bits één van het volgende
aangeven:

1. een niet-belichtingspixel (par. 83-85, fig. 9),

2. een belichtingspixel om met een eerste belichtingsinstelling belicht
te worden (par. 83-85, fig. 9),

Form NL237-3 (separate sheet) (July 2006) (sheet 2)



WRITTEN OPINION Application number
(SEPARATE SHEET) NL2031133

6.2

9.2

3. een belichtingspixel om met een tweede belichtingsinstelling belicht
te worden (par. 83-85, fig. 9),

Il. waarbij de eerste en tweede belichtingsinstellingen verschillend zijn (par.
75-83, fig. 8),

lll. het belichten van de maskerlaag met het genoemd beeldbestand zodat
elke pixel wordt belicht in overeenstemming met de overeenkomstige ten
minste twee bits in het beeldbestand (par. 75-85, fig. 8,9).

The subject-matter of claim 22 is therefore also not new.

INDEPENDENT CLAIM 31, 32, 33, 34, 35

D1 discloses a computer program, a control module and a digital storage
medium (page 20, line 14 - page 21, line 2) related to a method comprising all
the features listed under paragraphs 3.1, 4.1 and 5.1. Therefore, the same
reasoning as for claim 1 applies, mutatis mutandis, also to the subject matter of
claims 31 to 35 which are, consequently, not new.

INDEPENDENT CLAIM 36

D2 discloses a control module (par. 70-72) related to a method comprising all
the features listed under paragraph 6.1. Therefore, the same reasoning as for
claim 1 applies, mutatis mutandis, also to the subject matter of claim 36 which
is, consequently, also not new.

DEPENDENT CLAIMS 2-4, 6-8, 10-21, 23-30, 37, 38

Dependent claims 2 to 4, 6 t0 8, 10 to 21, 23 to 30, 37 and 38 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 additional features of claims 2, 3, 6, 12, 16 to 20, 23, 24, 26, 28, 29, 37
and 38 are disclosed in D1 as D1 shows a method where an imaging pixel of
the solid area is larger or smaller than an imaging pixel of the half-tone area
(page 18, lines 5-19, fig. 9), no sampling pattern is added in the half-tone area
(page 18, lines 5-19, fig. 9), where a sampling pattern on pixels of the solid area
is superimposed, so that only a portion of the pixels of the solid area is imaged
(page 18, lines 5-33, fig. 9,10B), where the image file represents two-
dimensional image data (page 9, lines 16-18), where first and second imaging
settings each specifies a value which is representative for a diameter of an

Form NL237-3 (separate sheet) (July 2006) (sheet 3)
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imaged spot (page 18, lines 5-24, fig. 9), where groups of clustered pixels are
detected in a raster image to determine the solid and half-tone areas (page 9,
lines 9-23, page 18, lines 26-33, fig. 10B), where the first imaging setting is such
that an imaged spot corresponding to a imaging pixel does not overlap with an
adjacent imaged spot corresponding to an adjacent imaging pixel (page 15,
lines 8-24, page 18, lines 13-24, fig. 9) and where the method comprises a
substrate layer, a photosensitive layer, and a mask layer (page 10, line 28 -
page 11, line 3); and the steps of imaging the mask layer; exposing the relief
precursor; and developing the exposed relief precursor by removing a portion of
the photosensitive layer that was not exposed (page 10, line 28 - page 11, line
3). D1 further discloses a system with an imager (page 11, lines 8-11), an
exposure means and a developing means (page 11, line 8 - page 12, line 31).

The additional features of claims 4, 7, 8, 10, 11, 13, 21, 25, 27 and 30 are
known from D2. The inclusion of a step where for tonal values below a
predetermined value, no sampling pattern is added (par. 84-91, fig. 9) and
where after the exposing and developing, a first surface structure of hills
surrounded by valleys is generated in the solid area and multiple dots with a
second surface structure of hills surrounded by valleys is generated in the half-
tone area (par. 75-83, 101-103, fig. 8), where the tonal value is above 10% (par.
84,85, fig. 9) and where a sampling pattern is superimposed on pixels of the
half-tone area, so that only a portion of the pixels is imaged (par. 75-85, fig.
8,9), where the image file has two bits per pixel indicating whether the pixel is a
non-imaging pixel, an imaging pixel with the first imaging setting or an imaging
pixel with the second imaging setting based on a tonal value of the pixel (par.
83-85, fig. 9), into the method of D1 would be an obvious matter in order to
improve the quality of the final mask layer.

The additional features of claims 14 and 15 are disclosed in D3. The inclusion
of a sampling pattern being a repetition of a block in which one or more imaging
pixels are combined with one or more non-imaging pixels in the form of a
multiple pixel checkerboard pattern (par. 66-71, fig. 4) into the method of D1
would be an obvious matter in order to improve the quality of the final mask
layer.
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