w0 20177209676 A1 | I 0E 0000 O O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual P <
O remiation = 000 0O ¢
International Bureau = (10) International Publication Number
(43) International Publication Date -—-/ WO 201 7/ 209676 Al

07 December 2017 (07.12.2017) WIPO I PCT

(51) International Patent Classification: BLAD, Rolf; Bagaregatan 21, 590 71 LIUNGSBRO (SE).
GO6K 9/00 (2006.01) JANSSON, Christer; Stora Aby Norrgard 3, 585 98
(21) International Application Number: LINKOPING (SE).
PCT/SE2017/050523  (74) Agent: KRANSELL & WENNBORG KB; Box 2096, 403
12 GOTEBORG (SE).

(22) International Filing Date:

18 May 2017 (18.05.2017)  (81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
(26) Publication Language: English CA,CH,CL,CN,CO, CR,CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN, KP, KR,

(25) Filing Language: English

(30) Priority Data:

1650769-1 01 June 2016 (01.06.2016) SE KW.KZ LA, LC, LK, LR, LS, LU, LY, MA. MD, ME, MG,
(71) Applicant: FINGERPRINT CARDS AB [SE/SE]; Box MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
2412, 403 16 Géteborg (SE). PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,

SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

(72) Inventors: LUNDAHL, Karl, Mossgatan 2, 413 21 TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

GOTEBORG (SE). HAGGLUND, Robert; Nickelstigen
1, 587 29 LINKOPING (SE). HJALMARSON, Emil; (84) Designated States (unless otherwise indicated, for every
Sjotorpsvigen 2, 582 75 LINKOPING (SE). SUND- kind of regional protection available). ARIPO (BW, GH,

(54) Title: FINGERPRINT SENSING DEVICE AND METHOD FOR MANUFACTURING A FINGERPRINT SENSING DEVICE

200

(57) Abstract: There is provided a capacitive fingerprint sensing device for sensing a fingerprint pattern of a finger, said capacitive
fingerprint sensing device comprising: a protective top layer to be touched by said finger; a first metal layer comprising a two-dimen-
sional array of sensing structures arranged underneath said top layer; a second metal layer, arranged underneath said first metal layer,
comprising a plurality of conductive structures a dielectric layer arranged between the first and second metal layers to electrically in-
sulate the first metal layer from the second metal layer, the dielectric layer comprising a low-k material; and readout circuitry arranged
underneath said second metal layer and coupled to each of the electrically conductive sensing structures by means of via connections
to receive a sensing signal indicative of a distance between said finger and said sensing structure. There is also provided a method for
manutacturing such a device.

[Continued on next page]



WO 20177209676 A1 {10000 0O

GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IF, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))



WO 2017/209676 PCT/SE2017/050523

10

15

20

25

FINGERPRINT SENSING DEVICE AND METHOD FOR MANUFACTURING
A FINGERPRINT SENSING DEVICE

Field of the Invention

The present invention relates to a fingerprint sensing device. In
particular, the present invention relates to a fingerprint sensing device

suitable for use under thick cover layers.

Background of the Invention

Various types of biometric systems are used more and more in order to
provide for increased security and/or enhanced user convenience.

In particular, fingerprint sensing systems have been adopted in, for example,
consumer electronic devices, thanks to their small form factor, high
performance, and user acceptance.

Among the various available fingerprint sensing principles (such as
capacitive, optical, thermal etc.), capacitive sensing is most commonly used,
in particular in applications where size and power consumption are important
issues. All capacitive fingerprint sensors provide a measure indicative of the
capacitance between each of several sensing structures and a finger placed
on or moved across the surface of the fingerprint sensor.

Due to the geometries involved in a typical fingerprint pattern, the
difference in capacitance between a ridge and a valley can be considered to
be small. Further, different materials are typically needed between the
capacitive sensing elements and the finger. Such materials increases the
distance between the finger and the sensing elements and will therefore
inevitably further decrease the sensed difference in capacitance between a
ridge and a valley. For example, some implementations of capacitive
fingerprint sensors in mobile devices demand that the fingerprint sensor is
covered by what can be considered very thick materials, such as e.g. a cover
glass in a mobile phone. Such implementations will drastically reduce the

dynamic range of the sensor.
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When further increasing the distance between the sensing elements
and the finger, the difference in the capacitive coupling between a ridge and
valley quickly reaches a magnitude that is similar or even smaller than the
system noise floor of the sensing device. In order to increase sensing
performance it is therefore desirable to lower the noise floor.

Accordingly, when the signal-to-noise ratio cannot be improved further
by changing the structure or sizing of the signal amplification and readout
without significant cost, it's desirable to improve the conditions at the sensing
element.

Summary

In view of above-mentioned and other drawbacks of the prior art, it is
an object of the present invention to provide an improved fingerprint sensing
device exhibiting an increase in signal-to-noise ratio.

According to a first aspect of the invention, there is provided a
capacitive fingerprint sensing device for sensing a fingerprint pattern of a
finger, said capacitive fingerprint sensing device comprising: a protective top
layer to be touched by said finger; a first metal layer comprising a two-
dimensional array of sensing structures arranged underneath said top layer; a
second metal layer, arranged underneath said first metal layer, comprising a
plurality of conductive structures a dielectric layer arranged between the first
and second metal layers to electrically insulate the first metal layer from the
second metal layer, the dielectric layer comprising a low-k material; and
readout circuitry arranged underneath said second metal layer and coupled to
each of the electrically conductive sensing structures by means of via
connections to receive a sensing signal indicative of a distance between said
finger and said sensing structure.

In the present context, the protective top layer is typically a dielectric
layer which may be a single layer or it may comprise a plurality of stacked
layers. Moreover, that the layer is dielectric means that it is non-conductive,
and that it can be representative of a dielectric in a parallel plate capacitor
where the two capacitor plates are represented by a finger placed on the

outer surface of the sensing device and each of the electrically conductive
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sensing structures. Accordingly, that the electrically conductive sensing
structure is arranged underneath the top layer does not exclude the possibility
that there may be additional layers arranged between the sensing structure
and the outer surface of the sensing device. The protective dielectric top layer

5 may for example comprise a cover glass, display glass, and overmold layer,
other coating layers etc.

In the field of semiconductor manufacturing, the term “low-k” is used to
describe a dielectric material having a relative dielectric constant, i.e. a k-
value, which is lower than that of silicon dioxide.

10 Moreover, that the electrically conductive sensing structures are
arranged in a two dimensional array should be interpreted to mean that the
array extends in two directions, i.e. that it extends in an xy-plane with a
plurality of sensing elements in both the x- and y- direction. The fingerprint
sensing device is thus to be seen as an area sensor, as opposed to a line

15 sensor. Furthermore, an array should be interpreted as a systematic
arrangement of similar objects, here the sensing structures. The sensing
structures are thus arranged in a regular pattern. As a whole, the array may
have an outline which is regular, such as square or rectangular outline.
However, the array may equally well have a circular, freeform or irregular

20 outline.

The readout circuitry is arranged to receive the sensing signal from
each active sensing structure and to combine the plurality of sensing signals
to form a fingerprint image.

Accordingly, the present invention is based on the realization that the

25 signal-to-noise ratio (SNR) of fingerprint sensing device can be improved by
reducing the capacitance between an electrically conductive sensing structure
and a conductive structure located underneath the sensing structure and
comprised in a pixel in the sensing device, thereby reducing capacitive
crosstalk. In particular, the present invention improves the SNR by decreasing

30 one of the main contributions to a parasitic capacitance in the fingerprint

sensing ASIC.
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A parasitic capacitance, C,q, between the sensing structure and the
underlying conductive structure increases the amplification of the inherent
noise of the pixel ampilifier, i.e. of the readout circuitry amplifying the sensing
signal received from the sensing structure, typically comprising an operational
amplifier (op-amp). The increase in noise, noiseGain can be estimated as
noiseGain = (Cpar + Cgain + Cuse) / Ccain, Where Ceain is a feedback capacitance
determining a pixel amplification and Cys. is the useful capacitance, i.e. the
useful capacitance for forming a sensing signal.

The total pixel noise sets a fundamental limit for the size of the signal
which can be detected, where the total pixel noise is the inherent noise of the
amplifier times the noise gain (noiseGain). Accordingly, the pixel performance
can be improved by reducing the parasitic capacitance, which is achieved
herein by arranging a low-k material between the sensing structure and the
conductive structure.

The fingerprint sensing device comprises a number of metal layers to
provide various device functionalities, where the top metal layer, i.e. the first
metal layer is used to form the capacitive sensing structures. As discussed
above, undesirable parasitic capacitances occur between the capacitive
sensing structures and the electrically floating metal structures in the
underlying metal layer, i.e. the second metal layer. It can be assumed that
there is only a capacitive coupling between the sensing structures in the first
layer and the metal structures of the second layer.

In principle the parasitic capacitance can be reduced by increasing the
thickness of the dielectric layer between the first and second metal layers.
However, the dielectric layer cannot be made too thick since the dimensions
of the via connection are proportional to the thickness of the dielectric layer in
order to fulfill aspect ratio requirements of the via connection. In other words,
a thick dielectric layer may make the via connections too large such that they
occupy space required for other components.

Accordingly, a suitable tradeoff between the thickness of the dielectric

layer and the via connection dimensions can be found by utilizing low-k
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dielectric, in which case the capacitive coupling can be reduced without
excessively increasing the thickness of the dielectric layer.

Moreover, in some cases, a capacitance between the structures of the
first and second metal layer may be desirable since the second metal layer is
connected to features and components in underlying metal layers which
requiring a capacitor to function. Thereby, the capacitance between the
structures of the first and second metal layers cannot be removed entirely.

According to one embodiment of the invention, the dielectric layer may
advantageously comprise an organic polymer, which can be configured to
have a low- k and which can be deposited in sufficiently thick layers with little
stress in the material, thereby facilitating process integration.

In one embodiment of the invention, the dielectric layer may have a
thickness of at least 3um, and preferably of at least 10um. Since the
capacitance between two conductive plates is inversely proportional to the
distance between the plates, it is desirable to increase the distance between
the sensing structure and the underlying conductive plate, i.e. the thickness of
the dielectric layer, without increasing the thickness so much that the
dimensions of the via connections become problematic.

According to one embodiment of the invention, the dielectric constant k
of the low-k material dielectric layer is preferably in the range of 1 <k < 3.9.
An insulating material is typically referred to as a low-k material if it has a
dielectric constant lower than 3.9, which is the dielectric constant of SiO,. The
capacitance is inversely proportional to the dielectric constant, making it
desirable to select a dielectric material having the lowest possible dielectric
constant.

In one embodiment of the invention, the, wherein the dielectric layer
may be Polybenzobisoxazole (PBO), Polyimide or Benzocyclobutene (BCB)
which all have a dielectric constant in the range of approximately 2.5 - 3.3.
Accordingly, both materials can be considered to be so called low-k materials
and they also have material properties making them suitable for integration in

a manufacturing process for manufacturing a fingerprint sensing device.



WO 2017/209676 PCT/SE2017/050523

10

15

20

25

30

According to one embodiment of the invention the dielectric layer is
provided in the form of a dry film. A dry film can be applied to the device by
means of lamination, i.e. by using dry film lamination techniques such as e.g.
thermocompression bonding, which provides an alternative manufacturing
process utilizing standard back-end processing techniques in cases where
deposition methods such as spin coating and spray coating cannot be used.
A further advantage related to the use of dry films is the well defined material
properties of the dry film, such as high thickness uniformity and low defect
concentration as a result of the pre-fabricated films.

According to one embodiment of the invention, the sensing device may
comprise a metal structure of the second metal layer arranged directly below
a sensing structure of the first metal layer having an area smaller than the
area of the sensing structure. It can be assumed that the metal structure of
the second layer is a part of an overall pixel structure comprising parts in
several different metal layers, with the sensing structure in the top metal layer
defining the sensing area of the pixel.

According to one embodiment of the invention a thickness and
dielectric constant of the dielectric layer may be selected based on a desired
capacitance between a sensing structure of the first layer and an underlying
metal structure of the second metal layer. The desired capacitance may be a
capacitance required for the functionality of the pixel, where the metal
structure is electrically connected to other components by means of one or
more via connections to provide the desired capacitance.

According to a second aspect of the invention, there is provided a
method for manufacturing a fingerprint sensing device, the method
comprising; providing a substrate comprising a plurality of metal structures
arranged in a metal layer on the surface of the substrate and fingerprint
readout circuitry located within the substrate; providing a low-k dielectric layer
covering the substrate; forming via connection openings in the dielectric layer;
depositing a top metal layer on the dielectric layer forming via connections

such that each sensing structure is connected to corresponding readout
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circuitry by means of the via connections; and patterning the top metal layer
to form a two dimensional array of sensing structures.

The substrate comprising metal structures and associated fingerprint
readout circuitry can be manufactured according to conventional CMOS

5 processing techniques. The substrate may for example be a silicon wafer
comprising a plurality of fingerprint sensor chips.

Moreover, according to the above described manufacturing method,
via connection metallization can be performed in the same process step as
the formation of the metal layer for the sensing structures. Thereby, the via

10 interconnect formation does not require a separate process step.

The above described manufacturing method also allows a separation
of process steps, where the substrate comprising the readout circuitry can be
manufactured separately, after which the via connections and sensing
structures are formed.

15 According to one embodiment of the invention, the dielectric layer may
deposited using spin coating or spray coating, or the dielectric layer may be
deposited using dry film lamination.

According to one embodiment of the invention, the openings in the
dielectric layer may be formed using photolithography and etching or direct

20 laser structuring.

According to one embodiment of the invention the metal layer may be
deposited using sputtering. Thus, sputtering may be used to form both the via
connections and the sensing structures. It is also possible to form the top
metal layer using electrodeposition, in which case a metal seed layer may be

25 deposited e.g. by sputtering.

Furthermore, the top metal layer may be patterned using
photolithography to form the sensing structures.

Additional effects and features of the second aspect of the invention
are largely analogous to those described above in connection with the first

30 aspect of the invention.

Further features of, and advantages with, the present invention will

become apparent when studying the appended claims and the following
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description. The skilled person realizes that different features of the present
invention 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

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:

Fig. 1 schematically illustrates a mobile phone comprising a fingerprint
sensing device;

Fig. 2 schematically illustrates a fingerprint sensing device according to
an embodiment of the invention;

Fig. 3 schematically illustrates part of a fingerprint sensing device
according to embodiments of the invention;

Fig. 4 is a flow chart outlining the general steps of a method according
to an embodiment of the invention; and

Figs. 5A-D schematically illustrate a manufacturing method according

to embodiments of the invention.

Detailed Description of Example Embodiments

In the present detailed description, various embodiments of the device
and method according to the present invention are mainly described with
reference to a capacitive fingerprint sensing device and to a method for
manufacturing such a device.

Fig. 1 schematically illustrates an application for a fingerprint sensing
device 102 according to an example embodiment of the present invention, in
the form of a mobile phone 100 with an integrated fingerprint sensing device
102. The fingerprint sensing device is illustrated here as being arranged
underneath a cover glass of the mobile phone 100. The fingerprint sensing
device 102 may also be arranged in a button, on the side or on a backside of

a phone.
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The fingerprint sensing device 102 may, for example, be used for
unlocking the mobile phone 100 and/or for authorizing transactions carried
out using the mobile phone, etc. A fingerprint sensing device 102 according to
various embodiments of the invention may also be used in other devices,
such as tablet computers, laptops, smart cards or other types of consumer
electronics.

Fig. 2 is schematic illustration of a part of a capacitive fingerprint
sensing device 200 for sensing a fingerprint pattern of a finger 202. The
fingerprint sensing device comprises a protective top layer 204 to be touched
by the finger, a first metal layer comprising a two-dimensional array of
sensing structures 208 arranged underneath the top layer 204, a second
metal layer, arranged underneath the first metal layer, comprising a plurality
of conductive structures 212, a dielectric layer 216 arranged between the first
and second metal layers to electrically insulate the first metal layer from the
second metal layer, the dielectric layer 216 comprising a low-k material. The
second metal layer also comprises small metal structures 222, sometimes
referred to as “landing pads”, for the via connections to contact. The sensing
device 200 further comprises readout circuitry 218 arranged underneath the
second metal layer and coupled to each of the electrically conductive sensing
structures 208 by means of via connections 214 to receive a sensing signal
indicative of a distance between the finger 202 and the sensing structure 208.
The via connections reach through the dielectric layer 216 between the
sensing structure 208 and the landing pad 222.

The readout circuitry 218 can be considered to be comprised in a
substrate 220. The substrate 220 may for example be a silicon substrate and
the fingerprint sensing device 200 may be manufactured using conventional
silicon-compatible manufacturing techniques. The finger 202 is here
illustrated as a fingerprint ridge in contact with the sensing surface of the
sensing device 200.

It should be noted that even though the substrate 220 and the top layer
204 are here illustrated as single layers, both may comprise a plurality of

layers, i.e. consist of a stack of layers.



WO 2017/209676 PCT/SE2017/050523

10

15

20

25

30

10

Fig. 3 schematically illustrates the capacitance 302 between a finger
202 placed on the sensor and the sensing structure 208. There is also a
parasitic capacitance 304 between the sensing structure 208 and underlying
metal structures in the second metal layer. One reason for the presence of
conductive metal structures in the second layer may in part be related to the
minimum allowable amount of metal in the underlying metal layer dictated by
manufacturing restrictions, where a metal layer comprising too little metal may
not be reliably manufactured. There may also be structures in the second
metal layer related to other functionality of the fingerprint sensing device. This
is illustrated by the capacitance 306 between the sensing structure 208 and
the underlying metal structure 208.

To reduce the parasitic capacitance 304, a low-k dielectric layer 216 is
arranged between the first 206 and second metal layer 210. Since the
parasitic capacitance is proportional to the dielectric constant, i.e. k-value, of
the dielectric layer 216 and inversely proportional to the thickness of the
dielectric layer 216, it is desirable to minimize the dielectric constant and
maximize the thickness of the dielectric layer 216.

A commonly used dielectric material in semiconductor processing is
SiO2 having a dielectric constant of 3.9, and the lowest possible dielectric
constant is 1 which is the dielectric constant of air. The low-k material will thus
have a k-value between 1 and 3.9. It has been found that organic polymers,
and in particular Polybenzobisoxazole (PBO), or Polyimide are advantageous
to use to form the dielectric layer, where PBO has a k-value in the range of
2.9 to 3.2 and Polyimide has a k-value in the range of 2.8 to 3.3. Further
organic dielectric materials to be used may include Benzocyclobutene (BCB)
having a k-value of 2.65 and Polytetrafluoroethylene (PTFE) having a k-value
of 2.1.

The thickness of the dielectric layer is at least 3um, and preferably at
least 10um. This should be seen in relation to the distance between the
sensing structure 208 and the finger 202 which may be several hundreds of
micrometers, such as at least 500um if the sensing device is arranged under

a cover glass or display glass of an electronic device. Moreover, the size of
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the sensing structure is typically about 50um and the diameter of the via
connection is about 5um.

The flow chart of Fig. 4 describes the method according to an
embodiment of the invention which will be discussed with reference to Figs.
S5A-E schematically illustrating the steps of the manufacturing method.

First, a substrate 220 is provided 402 comprising a plurality of metal
structures 212 and landing pads 222 as illustrated in Fig. 5A. The metal
structures 212 are arranged in the second metal layer, as seen from the top
of the device, i.e. from the sensing surface of the sensing device 200. The
substrate 220 is further assumed to comprise the associated readout circuitry
required for forming a fingerprint image.

Next, a low-k dielectric layer 216 is provided 404 to cover the substrate
220, including the metal structures 212 as illustrated in Fig. 5B. The low-k
dielectric layer 216 may for example be deposited by spin coating, spray
coating or by dry film lamination. Here, it is important to achieve a good
thickness uniformity of the dielectric layer 216 in order to conform to other
process tolerances.

After the dielectric layer 216 has been deposited, Fig. 5C illustrates
that openings 502 are formed 406 in the dielectric layer 216 to prepare for via
connections to the underlying readout circuitry. The openings are formed at
the locations corresponding to the landing pads 222, reaching through the
dielectric layer 216 to the landing pads. Next, the top metal layer, i.e. the first
metal layer, is deposited 408 such that the openings 502 are filled to form via
connections 214 between the first metal layer and the readout circuitry. The
top metal layer may for example be deposited using sputtering and/or
electrodeposition. Accordingly, the metal for forming the via connections 214
and the sensing structures 208 is deposited in the same process step.

Finally the top metal layer is patterned 410 using photolithography or
laser etching to form a two dimensional array of sensing structures 208, which
may also be referred to as a pixel array. Each sensing structure is connected

to corresponding readout circuitry 218 as illustrated in Fig. 5D.
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Furthermore, the pixel array may be covered by additional layers, such
as a mold layer for protecting the sensing structures 208. The sensing device
may also comprise a protective plate or cover glass attached by means of an
adhesive, such that the protective plate forms the outer surface of the sensing
device.

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.

Additionally, variations to the disclosed embodiments 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 elements
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 measures cannot be

used to advantage.
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CLAIMS

1. A capacitive fingerprint sensing device (200) for sensing a fingerprint
pattern of a finger (202), said capacitive fingerprint sensing device
comprising:

a protective top layer (204) to be touched by said finger;

a first metal layer comprising a two-dimensional array of sensing
structures (208) arranged underneath said top layer;

a second metal layer, arranged underneath said first metal layer,
comprising a plurality of conductive structures (212);

a dielectric layer (216) arranged between the first and second metal
layers to electrically insulate the first metal layer from the second metal layer,
the dielectric layer comprising a low-k material configured to reduce a
capacitive coupling between the first and second metal layer, thereby
reducing capacitive crosstalk between the sensing structures and the
conductive structures; and

readout circuitry (218) arranged underneath said second metal layer
and coupled to each of the electrically conductive sensing structures by
means of via connections (214) to receive a sensing signal indicative of a

distance between said finger and said sensing structure.

2. The sensing device according to claim 1, wherein the dielectric layer

comprises an organic polymer.

3. The sensing device according to claim 1 or 2, wherein the dielectric

layer has thickness of at least 3um, and preferably of at least 10um.

4. The sensing device according to any one of the preceding claims,
wherein the dielectric constant k of the low-k material dielectric layer is in the

range of 1 <k < 3.9.
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5. The sensing device according to any one of the preceding claims,
wherein the dielectric layer is Polybenzobisoxazole (PBO), Polyimide or

Benzocyclobutene (BCB).

6. The sensing device according to any one of the preceding claims,

wherein the dielectric layer is provided in the form of a dry film.

7. The sensing device according to any one of the preceding claims,
comprising a metal structure of said second metal layer arranged directly
below a sensing structure of the first metal layer and having an area smaller

than the area of the sensing structure.

8. The sensing device according to claim 7, wherein a thickness and a
dielectric constant of the dielectric layer is selected based on a desired
capacitance between a sensing structure of the first layer and the underlying

metal structure of the second metal layer.

9. A method for manufacturing a fingerprint sensing device, the method
comprising;

providing a substrate comprising a plurality of metal structures
arranged in a metal layer on the surface of the substrate and fingerprint
readout circuitry located within the substrate;

providing a low-k dielectric layer covering the substrate;

forming via connection openings in the dielectric layer;

depositing a top metal layer on the dielectric layer forming via
connections such that each sensing structure is connected to corresponding
readout circuitry by means of said via connections; and

patterning the top metal layer to form a two dimensional array of
sensing structures, wherein the low-k layer is configured to reduce a
capacitive coupling between the first and second metal layer, thereby
reducing capacitive crosstalk between the sensing structures and the

conductive structures.
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10. The method according to claim 9, wherein the dielectric layer is

deposited using spin coating or spray coating.

11. The method according to claim 9 or 10, wherein the dielectric layer

is deposited using dry film lamination.

12. The method according to any one of claims 9 to 11, wherein the

dielectric layer comprises an organic polymer.

13. The method according to any one of claims 9 to 12, wherein the

metal layer is deposited using sputtering.

14. The method according to any one of claims 9 to 13, further

comprising electrodeposition of metal to form the top metal layer.

15. The method according to any one of claims 9 to 14, wherein the
openings in the dielectric layer are formed using photolithography or direct

laser structuring.
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