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There is provided a fingerprint sensing device comprising: a
sensing chip comprising an array of sensing elements, the
sensing elements being configured to be connected to read-
out circuitry for detecting a capacitive coupling between
each of the sensing elements and a finger placed on a sensing
surface of the sensing device; a cover layer arranged verti-
cally above the sensing elements to cover at least a portions
of the sensing elements, wherein an outer surface of the
cover layer form the sensing surface of the sensing device;
wherein the cover layer comprises a three-dimensional pat-
tern configured to reduce the amount of reflected light within
a predetermined sub-range of the visible range. There is also
provided a method for manufacturing a fingerprint sensing
device.
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FINGERPRINT SENSING DEVICE
COMPRISING THREE-DIMENSIONAL
PATTERN

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Swedish
Patent Application No. 1550957-3, filed on Jul. 3, 2015. The
disclosure of the above application is incorporated herein by
reference in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to a fingerprint sens-
ing device. In particular, the present invention relates to a
surface pattern in a fingerprint sensing device.

BACKGROUND OF THE INVENTION

[0003] As the development of biometric devices for iden-
tity verification, and in particular of fingerprint sensing
devices, has lead to devices which are made smaller, cheaper
and more energy efficient, the possible applications for such
devices are increasing.

[0004] In particular fingerprint sensing has been adopted
more and more in, for example, consumer electronic
devices, due to small form factor, relatively beneficial cost/
performance factor and high user acceptance.

[0005] Capacitive fingerprint sensing devices, built based
on CMOS technology for providing the fingerprint sensing
elements and auxiliary logic circuitry, are increasingly popu-
lar as such sensing devices can be made both small and
energy efficient while being able to identify a fingerprint
with high accuracy. Thereby, capacitive fingerprint sensors
are advantageously used for consumer electronics, such as
portable computers, tablet computers and mobile phones,
e.g. smartphones.

[0006] The fingerprint sensor may for example be
arranged on the front surface of a handheld device, such as
a smartphone or tablet computer, in which case the sensor is
often arranged having the sensing surface in the same plane
as a cover glass for the display of the device. To make the
sensor blend in with, or to distinguish the fingerprint senor
from the cover glass, it may be desirable to select a particular
color or pattern of the fingerprint sensor.

[0007] However, conventional color layers comprising a
pigment are rather thick, sometimes more than 40 um for
achieving the desired color and glossiness. The thickness
influences the sensor performance, since it increases the
distance between the finger and the sensing chip. Currently
known coating solutions using a pigment are also limited
when it comes to the possibility of creating patterns com-
prising different colors since each color requires a separate
processing step, and the resolution of the resulting pattern is
limited to about 100 pum, depending on the application
technology.

[0008] Furthermore, color pigments are molecules which
only partially reflect the incident light and the color is
defined by light absorption of molecules in the paint.
Depending on the desired color, a molecule has to be found
that has the required properties and fine tuning of colors is
rather difficult. Moreover, as the color is depending on
material properties, it may change as the pigment ages.
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SUMMARY

[0009] In view of above-mentioned desirable properties of
a fingerprint sensing device, and drawbacks of prior art, it is
an object of the present invention to provide a fingerprint
sensing device and a method for manufacturing a fingerprint
sensing device having a colored surface without the use of
pigments.

[0010] According to a first aspect of the invention, there is
provided a fingerprint sensing device comprising: a sensing
chip comprising an array of sensing elements, the sensing
elements being configured to be connected to readout cir-
cuitry for detecting a capacitive coupling between each of
the sensing elements and a finger placed on a sensing surface
of the sensing device; a cover layer arranged vertically
above the sensing elements to cover at least a portions of the
sensing elements, wherein an outer surface of the cover layer
form the sensing surface of the sensing device; wherein the
cover layer comprises a three-dimensional (3D) pattern
configured to reduce the amount of reflected light within a
predetermined sub-range of the visible range.

[0011] That the cover layer is arranged vertically above
the sensing elements does not exclude that there may be
additional layers arranged between the cover layer and the
sensing elements. That the cover layer comprises a three
dimensional pattern means that the pattern comprises indi-
vidual features which have an extension in three dimensions.
[0012] The present invention is based on the realization
that a fingerprint sensor can be made which can be tailored
to have a desired visual appearance of the surface by using
a cover layer comprising a three-dimensional pattern con-
figured to reduce the amount of reflected light within a
predetermined sub-range of the visible range, thereby
achieving a particular color of the sensing device.

[0013] Since fingerprint sensors in general comprise some
type of cover layer to physically protect the sensing ele-
ments. By achieving the desired effects with respect to visual
appearance of the fingerprint sensor using a three dimen-
sional pattern comprised in the cover layer, no additional
materials are required which is the case e.g. when using
pigments. Furthermore, different colors can be achieved by
tailoring the three-dimensional pattern with respect to size,
shape of pattern and material composition. Furthermore, a
higher resolution can be achieved compared to what is
known for currently used methods using pigments.

[0014] According to one embodiment of the invention, the
three-dimensional pattern may be a plasmonic array. The
plasmonic array may further comprise an array of plasmonic
nanostructures where the nanostructures are galvanically
isolated from each other. In the present context, nanostruc-
tures generally refers to structures having at least one
dimension, and typically all three dimensions, in the nano-
meter range. The nanometer range is considered to reach up
to and including 1000 nm.

[0015] According to one embodiment of the invention, a
size, shape and distribution of the nanostructures is selected
to form a plasmonic array configured to reduce the amount
of reflected light within a predetermined sub-range of the
visible range. Plasmonic nanostructures can be pillars,
cubes, holes, discs, or particles with any shape. The incident
light excites localized surface electron plasma oscillations in
the nano-scale structures. The structures have a size basi-
cally in the range of the wavelength of visible light. By
exciting the localized surface plasmons the incident light is
partly absorbed. Since white light consists of a spectrum of
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different wavelengths the light changes the color if some of
the wavelengths are absorbed. Which part of the light is
absorbed depends on the size and periodicity of the nano-
structures. This enables the possibility to change the color
appearance of a sample with nanostructures by changing the
size and periodicity of the pattern. Since the plasmonic
action depends in individual electrically conductive nano-
structures, the nanostructures are galvanically isolated from
each other so as to not form a conductive path between
adjacent nanostructures.

[0016] According to one embodiment of the invention, the
three-dimensional pattern may be a reflective diffraction
grating in which case the three-dimensional pattern com-
prises an array of nanostructures acting as a diffraction
grating. Due to diffraction of incident light at the nanostruc-
tures a difference in the optical path length is caused, that is
depending on the angle. Interference maxima for different
wavelengths can be observed under different angles,
depending on the ratio between wavelength and difference in
optical path length.

[0017] According to one embodiment of the invention, the
cover layer may comprise a plurality of sub-layers. Accord-
ingly, the cover layer must not be a homogeneous layer and
the cover layer may thus comprise two or more sublayers to
form a stack of sublayers. Furthermore, one or more addi-
tional layers or structures may be arranged on top of or
below the cover layer. In applications where sublayers or
structures are arranged on top of the three-dimensional
pattern, such layers must be at least partially transparent for
the three-dimensional pattern to have any effect with respect
to the visual appearance of the sensor.

[0018] In one embodiment of the invention, the three-
dimensional pattern may be arranged in a first sub-layer
which is covered by a second sub-layer. The three-dimen-
sional pattern may require a protection layer to provide
mechanical protection for the small structures constituting
the array. The second sub-layer may preferably be transpar-
ent to allow light to pass through the second sublayer
without absorption. Such a transparent layer may for
example be a transparent material coated onto the three-
dimensional pattern, or it may be a glass cover plate.
[0019] According to one embodiment of the invention, the
three-dimensional pattern may be arranged at the sensing
surface, and the pattern may advantageously be configured
to provide hydrophobic surface properties. In addition to the
wavelength reflection properties of the pattern, they may
further be configured to provide a surface which repels
water, which improves the performance of the fingerprint
sensing device by reducing the amount of water adhering to
the sensing surface. The structures may either cause a
roughness that increases the actual contact line between
droplet and substrate surface (Wenzel model) or cause air
pockets between the surface and the water droplets that
prevents the droplet from touching the surface (Cassie-
Baxter model). In both cases the hydrophobicity of a mate-
rial is increased. To enhance the hydrophobic effect, the
structures can be as large as 10 um.

[0020] According to one embodiment of the invention, the
three-dimensional pattern may be configured to reduce the
amount of reflected light within different predetermined
sub-ranges of the visible range for different area portions of
the sensing device such that an image is formed on the
sensing surface. By changing the size and periodicity of the
structure locally, pixels with different individually designed
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colors can be designed allowing colored patterns or even full
color photo-like images with high resolution. Since the
structures allow a very high resolution and are difficult to
copy, this technology can also be used to create watermarks
or other anti-counterfeiting features.

[0021] In one embodiment of the invention, the three-
dimensional pattern may be configured such that the prede-
termined sub-range is different for different viewing angles.
Depending on the configuration of the three-dimensional
pattern, also angle dependencies of the color can be
achieved. Thereby holographic effects can be achieved
which have a very small feature size and which are difficult
to replicate, thereby providing an efficient method of ensur-
ing the authenticity of the fingerprint sensing device.
[0022] According to one embodiment of the invention, at
least a portion of the cover layer may coated by an optically
reflecting material. For example, at least protruding portions
of the three-dimensional pattern may be coated by an
optically reflecting material. To achieve brighter or more
reflective colors a metal can be applied on top of the
structure or the structure itself can consist of metal. Such a
reflecting metal layer cannot be a conductive sheet, which
means it has to consist of isolated metal islands. A reflective
layer may also be arranged as a background layer such that
light which is not reflected by the three-dimensional pattern
can be reflected by the reflecting layer.

[0023] According to a second aspect of the invention,
there is provided a method for manufacturing a fingerprint
sensing device, the method comprising: providing a sensing
chip comprising an array of sensing elements, the sensing
elements being configured to be connected to readout cir-
cuitry for detecting a capacitive coupling between each of
the sensing elements and a finger placed on a sensing surface
of the sensing device; forming a cover layer arranged
vertically above the sensing elements to cover at least a
portions of the sensing elements, wherein an outer surface of
the cover layer form the sensing surface of the sensing
device; and in the cover layer, forming a three-dimensional
pattern configured to reduce the amount of reflected light
within a predetermined sub-range of the visible range.
[0024] In one embodiment of the invention, the step of
forming a three-dimensional pattern may advantageously
comprise nanoimprint lithography or photolithography.
Both photolithography and nanoimprint lithography (NIL)
are methods which may be used for large scale production.
NIL can be used at a low cost and with a high throughput.
NIL is based on replicating a master that has the inverse of
the desired nano- or micro-patterns. The master is pressed on
a substrate to deform a thermoplastic or UV-curable layer.
For large scale applications roll to roll NIL or mold inserts
are available. Furthermore, pattern created by NIL can more
easily have a high resolution compared to patterns formed
by photolithography.

[0025] According to one embodiment of the invention, the
method may further comprise depositing a reflective coating
on protruding portions of the three-dimensional pattern.
[0026] Additional advantages, effects and features of the
second aspect of the invention are largely analogous to those
described above in connection with the first aspect of the
invention.

[0027] Further features of, and advantages with, the pres-
ent invention will become apparent when studying the
appended claims and the following description. The skilled
person realize that different features of the present invention
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may be combined to create embodiments other than those
described in the following, without departing from the scope
of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] These and other aspects of the present invention
will now be described in more detail, with reference to the
appended drawings showing an example embodiment of the
invention, wherein:

[0029] FIG. 1 schematically illustrates a handheld elec-
tronic device comprising a fingerprint sensing device
according to an embodiment of the invention;

[0030] FIGS. 2a-¢ schematically illustrate a fingerprint
sensing device according to an embodiment of the invention;
[0031] FIGS. 3a-f'schematically illustrate fingerprint sens-
ing devices according to embodiments of the invention;
[0032] FIGS. 4a-b schematically illustrate fingerprint
sensing devices according to an embodiment of the inven-
tion;

[0033] FIG. 5 is a flow chart outlining the general steps of
a method according to an embodiment of the invention; and
[0034] FIGS. 6a-c schematically illustrates a method of
manufacturing a fingerprint sensing device according to an
embodiment of the invention.

DETAILED DESCRIPTION OF EXAMPLE
EMBODIMENTS

[0035] Inthe present detailed description, various embodi-
ments of a fingerprint sensing device according to the
present invention are mainly discussed with reference to a
capacitive fingerprint sensing device. A method for manu-
facturing a fingerprint sensing device is also discussed.
[0036] FIG. 1 is a schematic illustration of a handheld
device 100 comprising a fingerprint sensing device 102
comprising a touchscreen display 104. A fingerprint sensing
device 102 can be used in for example a mobile phone, a
tablet computer, a portable computer or any other electronic
device requiring a way to identify and/or authenticate a user.
[0037] FIGS. 2a-b are schematic illustrations of a finger-
print sensing device 200 according to an embodiment of the
invention. It should be noted that the drawings are not made
to scale and that they serve to illustrate general concepts of
various embodiments of the invention. The exterior surface
of the sensing device 200 is referred to as the sensing
surface, since that is the surface where a finger will be placed
for capturing a fingerprint image. The fingerprint sensing
device is based on a sensing chip 202 comprising an array
of sensing elements 204. The sensing elements 204 are here
shown as square elements arranged in a square array.
[0038] Typically, the sensing elements have a size of about
50x50 um and a distance between adjacent elements is about
5 um. The sensing elements 204 are electrically conductive,
typically metallic, and can as a general approximation be
considered to act as one plate in a parallel plate capacitor,
where a finger placed on a sensing surface of the fingerprint
sensing device 200 represents the other plate. Each sensing
element 204 is connected to readout circuitry (not shown)
for detecting a capacitive coupling between each of said
sensing elements 204 and a finger placed on the sensing
surface 201 in order to capture a fingerprint image.

[0039] The sensing device further comprises a cover layer
206 arranged on top of the sensing elements 204, and the
cover layer 206 is typically arranged to cover the entire area
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of the sensing chip 202. Furthermore, the cover layer
comprises a three-dimensional pattern configured to reduce
the amount of reflected light within a predetermined sub-
range of the visible range, such that the visual appearance of
the sensing device 200 can be tailored to exhibit a selected
color. The three-dimensional pattern comprises a plurality of
nanostructures 208 arranged in an array. The three-dimen-
sional pattern may be either of plasmonic array or a reflec-
tive diffraction grating. In the case of a plasmonic array, the
nanostructures may be electrically conductive, typically
metallic, or the may be made from a dielectric material. In
case of electrically conductive nanostructures 208, the nano-
structures are preferably not in electrical contact with each
other, i.e. they are galvanically isolated from each other, in
order to not disturb the capacitive sensing mechanism of the
fingerprint sensing device. However, parts of the overall
ensemble of nanostructures may be electrically connected,
as long as the resulting connected portions do not disturb the
operation of the sensing elements. Typically, such connected
portions cannot be larger than the sensing elements or be
arranged to overlap multiple sensing elements. For example,
when the nanostructures are provided in the form of an array
of holes in a conductive layer, the conductive layer is
interrupted on a larger scale, for example in alignment with
the sensing elements.

[0040] FIG. 2¢ outline some of the parameters determin-
ing the properties of the three-dimensional pattern, and of
the nanostructures 208, determining the reflection properties
of the pattern, where d represents the width or diameter of
a nanostructure 208, s is the distance (spacing) between
adjacent nanostructures 208, p is the pitch, and h is the
height of the nanostructure 208. Even though the pattern is
here illustrated as a regular square array comprising square
nanostructures, different configurations of the pattern are
possible and the nanostructure may have different shapes,
such as cylindrical, pyramid-shaped, conical, or a truncated
cone or pyramid. The nanostructures may also be pillars,
cubes, holes, discs, or particles with an arbitrary shape. In
embodiments where the three-dimensional pattern is a
reflecting diffraction grating, the nanostructures may be
elongated as will be illustrated below.

[0041] As an example the nanostructures 208 for a plas-
monic array may have a height of about 150 nm, a diameter
of about 200 nm, a spacing of about 300 nm with a
periodicity of about 500 nm. It should be noted that various
embodiments of the present invention are by no means
limited to structures according to the above, and that the
given example merely describe the order of magnitude of the
size of the nanostructures. Specific example on how to form
nanostructure arrays for reflecting different wavelengths can
for example be found in Gu et al, Nanoscale, 2015, 7, 6409.
[0042] For a diffraction grating, the sizes are about the
same as above, but other shapes are possible.

[0043] FIG. 3a is a schematic illustration of a fingerprint
sensing device 300 where the cover layer 302 comprises two
separate sublayers. A first sublayer 304 is arranged to cover
the sensing elements 204. The first sublayer 304 may for
example be a mold layer used to protect the sensing elements
204 and to form an even surface on which the three-
dimensional pattern can be formed. The second sublayer
comprises a plurality of nanostructures 306 forming the
three-dimensional pattern.

[0044] FIG. 3b is a schematic illustration of a fingerprint
sensing device 310 where the cover layer 312 comprises two
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separate sublayers, similar to as shown in FIG. 3a. However,
in FIG. 35, the nanostructures 314 are only formed in a
portion of the second sublayer 316.

[0045] FIG. 3¢ is a schematic illustration of a fingerprint
sensing device 320 where the cover layer 322 can be said to
comprise three sublayers, 304, 306 and 324, where the top
surface of the nanostructures 306 are coated by a reflective
material 324 to enhance the reflecting properties of the
pattern in order to as efficiently as possible reflect the
wavelengths which are not absorbed by the three-dimen-
sional pattern. The reflective material 324 can for example
be a metal.

[0046] FIG. 3d is a schematic illustration of a fingerprint
sensing device 330 where the cover layer 332 comprises a
first sublayer 304 protecting the sensing elements, a second
sublayer 334 comprising a reflective material, and a third
sublayer comprising nanostructures 306 forming a three-
dimensional pattern. In the case of a reflective material layer
334 covering substantially the entire surface of the sensing
chip 202, the reflective material cannot be electrically con-
ductive as discussed above.

[0047] In the embodiments described above where the
three dimensional pattern forms the outer surface of the
fingerprint sensing device, the pattern may advantageously
be configured to also provide hydrophobic or super-hydro-
phobic surface properties.

[0048] FIG. 3e schematically illustrates a fingerprint sens-
ing device 340 where the cover layer 342 comprises an
additional sublayer 344 arranged to cover nanostructures
208 forming the three dimensional pattern. The additional
layer 344 may for example be a mold layer arranged to
protect the nanostructures 208.

[0049] FIG. 3fschematically illustrates a fingerprint sens-
ing device 350 where the cover layer 352 comprises a
sublayer in the form of a protective plate 354 arranged to
cover the three-dimensional pattern and to form an exterior
surface 358, i.e. a sensing surface, of the fingerprint sensing
device 350. The protective plate typically comprises a
dielectric material in order to provide a good capacitive
coupling between a finger placed on the plate and the
sensing elements of the sensing chip. In particular, the
protective plate may advantageously comprise a glass or
ceramic material, such as a chemically strengthened glass,
ZrO2 or sapphire. The aforementioned materials all provide
advantageous properties in that they are hard and thereby
resistant to wear and tear, and in that they are dielectric
thereby providing a good capacitive coupling between a
finger placed on the surface of the protective plate and the
sensing element of the sensing device. The protective plate
354 can be attached to the sensing device using an adhesive
356 arranged between the pattern and the plate 354. The
adhesive 356 can thus fill the spaces between the nanostruc-
tures so that no air is trapped in the device.

[0050] In the embodiments described with reference to
FIGS. 3e-f, the material covering the three-dimensional
pattern is at least partially transparent to visible light so that
light can reach the pattern.

[0051] Based on the embodiments described in FIG. 3a-f,
the skilled person readily realizes that the embodiments may
be combined in many different ways leading to configura-
tions of sensing devices not explicitly described herein. It
should thus be understood that the present inventive concept
is equally applicable to a large number of possible configu-
rations of a fingerprint sensing device.
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[0052] FIG. 4a is a schematic illustration of a fingerprint
sensing device 400 according to an embodiment of the
invention where different area portions 402a-c of the device
400 have different configurations of the three-dimensional
pattern. Each area portion may be referred to as a sub-array
or a color pixel 402a-c, which is not to be confused with the
sensing element. Each color pixel can have a three-dimen-
sional pattern configured to reduce the amount of reflected
light within a specific predetermined sub-range of visible
light. The pattern and/or the nanostructures may be varied in
any of the ways discussed above so that each color pixel
displays the desired color. Furthermore, the color pixels of
the three dimensional pattern can have a size which is
considerably smaller than the sensing element, thereby pro-
viding the possibility to form high resolution images on the
surface of the sensing device 400. For example, the color
pixel may have a size in the range of 500 nmx500 nm.

[0053] FIG. 4b schematically illustrates a sensing device
where different area portions of the device 408 comprises
different types of diffraction gratings as illustrated by the
saw-tooth patterns 410a-6 and by the elongated ridges
412a-b, where the dimensions of the respective patterns are
different to illustrate that each area portion can be tailored to
reflect a desired wavelength spectrum. Accordingly, for a
diffraction grating different shapes of the nanostructures can
be used in comparison to in plasmonic array.

[0054] The illustrated color pixels also provides the pos-
sibility to combine plasmonic arrays with diffractive grat-
ings in the same plane, where the technique used to achieve
the desired color for each particular color pixel can be
selected based on which technique provides the better result
for the specific color. As an alternative configuration, it
would also be possible to provide to stacked layers where a
first layer comprises a plasmonic array and where a second
layer comprises a diffractive grating.

[0055] A detailed example on how to form plasmonic
arrays having different wavelength reflecting properties can
for example be found in “Reflective plasmonic color filters
based on lithographically patterned silver nanorod arrays”,
Si et. al, Nanoscale, 2013, 5, 6243.

[0056] FIG. 5 is a flow chart outlining the general steps of
a method according to an embodiment of the invention, and
FIGS. 6a-c are schematic illustrations outlining manufac-
turing steps according to an embodiment of the invention.
The method will be described with reference to FIGS. 6a-c
illustrating a nanoimprint lithography method for forming a
three-dimensional pattern in a fingerprint sensing device.

[0057] First 502, a sensing chip 602 comprising sensing
elements (not shown) is provided and the sensing chip is
subsequently coated 504 with a cover layer 604 in which the
pattern is to be formed. The cover layer can for example be
a thermoplastic polymer resist. An imprint mold 606 is
provided comprising a reversed/mirrored version of the
pattern to be formed in the cover layer 604.

[0058] Next, the imprint mold 606 is being pressed onto
the cover layer 604 while the cover layer 604 is being heated
above the glass transition temperature so that the cover layer
604 becomes soft and deformable. Thereby, the pattern 608
is formed 506 in the cover layer 604.

[0059] Finally, the sensing chip 602 and the imprint mold
606 is cooled so that the cover layer solidifies, leaving the
sensing device with a three-dimensional pattern covering the
sensing elements.



US 2017/0004342 Al

[0060] The cover layer may also comprise a UV-curable
material in which case the layer is illuminated by UV light
to harden after the imprint mold has been pressed into the
cover layer.

[0061] Any additional layers described above with refer-
ence to FIGS. 3a-f can be formed using conventional and
known manufacturing methods.

[0062] Even though the invention has been described with
reference to specific exemplifying embodiments thereof,
many different alterations, modifications and the like will
become apparent for those skilled in the art. Also, it should
be noted that parts of the device and method may be omitted,
interchanged or arranged in various ways, the device and
method yet being able to perform the functionality of the
present invention.

[0063] Additionally, variations to the disclosed embodi-
ments can be understood and effected by the skilled person
in practicing the claimed invention, from a study of the
drawings, the disclosure, and the appended claims. In the
claims, the word “comprising” does not exclude other ele-
ments or steps, and the indefinite article “a” or “an” does not
exclude a plurality. The mere fact that certain measures are
recited in mutually different dependent claims does not
indicate that a combination of these measured cannot be
used to advantage.

1. A fingerprint sensing device comprising:

a sensing chip comprising an array of sensing elements,
said sensing elements being configured to be connected
to readout circuitry for detecting a capacitive coupling
between each of said sensing elements and a finger
placed on a sensing surface of said sensing device;

a cover layer arranged vertically above said sensing
elements to cover at least a portions of said sensing
elements, wherein an outer surface of said cover layer
form said sensing surface of said sensing device;

wherein said cover layer comprises a three-dimensional
pattern configured to reduce an amount of reflected
light within a predetermined sub-range of a visible
range.

2. The sensing device according to claim 1, wherein said
three-dimensional pattern is a plasmonic array comprising a
plurality of electrically conductive nanostructures, wherein
said nanostructures are galvanically isolated from each
other.

3. The sensing device according to claim 2, wherein a
size, shape and distribution of said nanostructures is selected
to form a plasmonic array configured to reduce the amount
of reflected light within a predetermined sub-range of the
visible range.

4. The sensing device according to claim 1, wherein said
three-dimensional pattern is reflective diffraction grating.

5. The sensing device according to claim 1, wherein said
cover layer comprises a plurality of sub-layers.
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6. The sensing device according to claim 5, wherein said
three-dimensional pattern is arranged in a first sub-layer
which is covered by a second sub-layer.

7. The sensing device according to claim 1, wherein said
cover layer comprises a first area portion where said three-
dimensional pattern is configured to reduce a first amount of
reflected light within a first predetermined sub-range, and a
second area portion where said three-dimensional pattern is
configured to reduce a second amount of reflected light
within a first second predetermined sub-range, wherein said
first predetermined sub-range is different from said second
predetermined sub-range.

8. The sensing device according to claim 1, wherein said
three-dimensional pattern is arranged at said sensing sur-
face, and wherein said pattern is configured to provide
hydrophobic surface properties.

9. The sensing device according to claim 1, wherein said
three-dimensional pattern is configured to reduce the amount
of reflected light within different predetermined sub-ranges
of the visible range for different area portions of the sensing
device such that an image is formed on said sensing surface.

10. The sensing device according to claim 1, wherein said
three-dimensional pattern is configured such that the prede-
termined sub-range is different for different viewing angles.

11. The sensing device according to claim 1, wherein at
least a portion of said cover layer is coated by an optically
reflecting material.

12. The sensing device according to claim 1, wherein at
least protruding portions of said three-dimensional pattern
are coated by an optically reflecting material.

13. A method for manufacturing a fingerprint sensing
device, said method comprising:

providing a sensing chip comprising an array of sensing

elements, said sensing elements being configured to be
connected to readout circuitry for detecting a capacitive
coupling between each of said sensing elements and a
finger placed on a sensing surface of said sensing
device;

forming a cover layer arranged vertically above said

sensing elements to cover at least a portions of said
sensing elements, wherein an outer surface of said
cover layer form said sensing surface of said sensing
device; and

in said cover layer, forming a three-dimensional pattern

configured to reduce an amount of reflected light within
a predetermined sub-range of a visible range.

14. The method according to claim 13, wherein forming
the three-dimensional pattern comprises nanoimprint lithog-
raphy or photolithography.

15. The method according to claim 13, further comprising
depositing a reflective coating on protruding portions of said
three-dimensional pattern.
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