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(57) Abstract: A liquid crystal display (10) with a force sensitive display surface has a liquid crystal layer (13)? between a liquid
crystal control layer (12) and a window layer (15). A color filter layer (14) with color filters (19) or a 3D filter layer (25) with 3D
barrier units (22) may be provided between the liquid crystal layer (13) and the window layer (15). The control, window, color or 3D
filter layer (12,14,15,25) comprises an electrically conductive sensor structure (20, 21, 22, 23, 24, 26a, 26b) comprising piezoresist-
ive material for sensing the force applied by a user's finger on the display (10), and the sensor structure may, additionally, provide
capacitance varying for sensing the touch position.
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TITLE
Liquid crystal display
FIELD OF THE INVENTION

The present application relates to a liquid crystal display, especially to a liquid crystal

display of a mobile portable device with a force sensitive display surface.
BACKGROUND OF THE INVENTION

Consumer products, for example mobile telephones, mobile navigation systems, mo-
bile gaming devices and mobile media players, are looking for new input methods.
Input methods in two dimensions, for example via a so-called touch panel, are com-
monly used today. The next natural step is to utilize the third dimension for input pur-
poses. Utilizing the third dimension for input purposes can be realized for example by
sensing a force being applied by a user on the touch panel in a perpendicular direc-
tion to the plane of the touch panel. Thus, a first and a second dimension are sensed
by a touch position on the touch panel and the third dimension is sensed by the force
being applied at the touch position. For sensing the force being applied to the touch
panel, the touch panel or the display underneath the touch panel may be supported
by force sensitive sensors. However, this may add additional costs to the product and

may increase the size of the product.

Therefore, there is a need for sensing a force being applied to a touch panel or a dis-

play optimized in cost and installation space.
SUMMARY OF THE INVENTION

According to the present invention, this object is achieved by a liquid crystal display

as defined in claims 1, 2, 3, 5 and 6, a touch sensitive user interface as defined in
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claim 10, and a device as defined in claim 12. The dependent claims define preferred

and advantageous embodiments of the invention.

According to an aspect of the present invention, a liquid crystal display (LCD) com-
prising a layered structure is provided. The layered structure comprises a liquid crys-
tal control layer comprising an electrically conductive control structure for driving lig-
uid crystals, a liquid crystal layer comprising the liquid crystals, and a window layer

comprising a transparent cover for covering the liquid crystal layer.

The liquid crystal control layer may comprise for example a glass panel on which the
electrically conductive control structure is provided. The electrically conductive con-
trol structure may comprise for example so-called thin film transistors (TFT). The
electrically conductive control structure may be adapted to generate an electrical field
for aligning liquid crystals within the electrical field. The electrically conductive control
structure may be arranged such that the electrical field can be generated individually
for a plurality of areas within the liquid crystal layer forming a matrix of so-called pic-
ture elements (pixels) which can be individually controlled by driving the liquid crys-

tals belonging to a pixel.

The window layer comprises an electrically conductive sensor structure comprising or
made of a force sensitive material. The force sensitive material may comprise for ex-
ample a piezoresistive material. A piezoresistive material changes an electrical resis-
tance due to a contraction or strain of the material. For a piezoresistive material the
change in resistance due to a contraction may be around hundred times the change
for normal metals. The electrically conductive sensor structure is adapted to provide
a capacitance varying in response to a change in its surrounding environment. For
example, when a user approaches or touches the window layer with a finger, this
change in environment varies the capacitance of the electrically conductive sensor
structure. Thus, a touch and a touch position of a user touching the window layer
may be determined. The electrically conductive sensor structure is further adapted to
provide a resistance varying in response to a force being applied to the window layer
due to a change of a strain of the force sensitive material. Thus, a pressure force be-
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ing applied to the window layer slightly deforming the window layer can be deter-

mined from the change in resistance of the electrically conductive sensor structure.

By using a force sensitive material on the window layer for both purposes, a capaci-
tive touch position determination and a force determination, a three-dimensional input
method can be realized sensing a touch position in a two-dimensional plane of the
window layer and a force being applied substantially perpendicular to the plane of the
window layer in the third dimension. Therefore, no additional construction space is
needed for additional force sensors and the force sensing can be realized at low

cost.

According to another aspect of the present invention, a liquid crystal display with a
layered structure comprising the above-mentioned liquid crystal control layer, liquid
crystal layer, and window layer is provided. The liquid crystal control layer comprises
the electrically conductive control structure for driving the liquid crystals and addition-
ally an electrically conductive sensor structure comprising a force sensitive material.
The electrically conductive sensor structure is adapted to provide a resistance vary-
ing in response to a force being applied to the liquid crystal control layer. By integrat-
ing the force sensing into the control layer, no additional construction space for sens-
ing a force being applied on the liquid crystal control layer is needed. As the layers of
a liquid crystal display are one on top of the other, a force being applied by a user on
an upper layer of the display, for example the window layer, is forwarded through all
tayers and thus also the liquid crystal control layer is deformed due to the force ap-
plied by the user. This changes a strain in the force sensitive material and may be

detected to determine the force being applied to the display.

According to yet another aspect of the present invention, a liquid crystal display com-
prises a layered structure comprising a liquid crystal control layer, a liquid crystal
layer and a color filter layer. The liquid crystal display may comprise further layers, for
example the above-mentioned window layer or a backlight layer. The liquid crystal
control layer comprises an electrically conductive control structure for driving the lig-

uid crystals of the liquid crystal layer and the color filter layer comprises a color filter.
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Furthermore, the color filter layer covers the liquid crystal layer. The color filter layer
may be used to realize a color display by assigning each pixel a specific color, for
example a red color, a green color or a blue color. Thus, when light from the backlight
layer is passing through the liquid crystal layer and the color filter layer, a pixel may
emit either red light, green light or blue light depending on the color filter assigned to
the pixel or sub-pixel. By controlling the amount of light passing through the liquid
crystal layer for each pixel, a colored output of the liquid crystal display can be ac-
complished. Besides the color filter, the color filter layer comprises an electrically
conductive sensor structure comprising a force sensitive material. The electrically
conductive sensor structure is adapted to provide a resistance varying a response to
a force being applied to the color filter layer. Therefore, a force being applied to the
color filter layer may be sensed and determined due to a change in strain of the force
sensitive material. As the electrically conductive sensor structure is integrated into
the color filter layer, no additional construction space for accommodating force sen-
sors is needed and therefore a small size of the liquid crystal display can be accom-
plished. Furthermore, only relatively low costs are added to the liquid crystal display

by adding the electrically conductive sensor structure to the color filter layer.

According to an embodiment, the electrically conductive sensor structure of the color
filter layer is additionally adapted to provide a capacitance varying in response to a
change in its surrounding environment. Thus, the electrically conductive sensor struc-
ture of the color filter layer may be additionally used for capacitive sensing a touch

position of a user touching the display surface.

According to another aspect of the present invention, a liquid crystal display compris-
ing a layered structure is provided. The layered structure comprises a liquid crystal
control layer comprising an electrically conductive control structure for driving liquid
crystals, a liquid crystal layer comprising the liquid crystals, and a window layer com-
prising a transparent cover for covering the liquid crystal layer. The electrically con-
ductive control structure of the liquid crystal control layer comprises a force sensitive
material and is adapted to provide a resistance varying in response to a force being

applied to the liquid crystal control layer. As explained above, the electrically conduc-
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tive control structure is used for driving the liquid crystals, for example via thin film
transistors provided for each color of each pixel. The thin film transistors may be ar-
ranged in a matrix electrically coupled by conductive row and column lines. Some of
the conductive row and column lines may be made of the force sensitive material or
additional conductive lines may be added to the electrically conductive control struc-
ture. As the force sensitive material is sensitive to a change in strain, a deformation
of the liquid crystal control layer may be sensed by monitoring the resistance of the
lines of force sensitive material. Therefore, the electrically conductive control struc-
ture of the liquid crystal control layer may be used for driving the liquid crystals as
well as for sensing a force being applied to the liquid crystal control layer. Therefore,
no additional construction space for accommodating force sensors is needed.

According to a further aspect of the present invention, a liquid crystal display com-
prises a layered structure comprising a liquid crystal control layer, a liquid crystal
layer, and a 3D filter layer. The liquid crystal control layer comprises an electrically
conductive control structure for driving liquid crystals and the liquid crystal layer com-
prises the liquid crystals. The 3D filter layer comprises 3D barrier units and an electri-
cally conductive barrier control structure for controlling the 3D barrier units. The 3D
barrier units may comprise for example further liquid crystals which may be driven by
the electrically conductive barrier control structure. The 3D filter layer covers the lig-
uid crystal layer. The 3D barrier units may be controlled by the electrically conductive
control structure such that some pixels of the liquid crystal layer are visible from a
first viewing angle only and some other pixels of the liquid crystal layer are visible
from a second viewing angle only which is different to the first viewing angle. There-
fore, different images may be provided by the liquid crystal display to the left eye and
the right eye of a user looking at the liquid crystal display. Thus, a three-dimensional
(3D) viewing experience may be accomplished. The electrically conductive barrier
control structure comprises a force sensitive material and is adapted to provide a re-
sistance varying in response to a force being applied to the 3D filter layer. Therefore,

no additional construction space for providing force sensors is needed.
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According to an embodiment, the liquid crystal display comprises furthermore a touch
panel layer comprising an electrically conductive touch sensor structure. The electri-
cally conductive touch sensor structure is adapted to provide a capacitance varying in
response to a change in its surrounding environment. Therefore, a two-dimensional
touch position can be determined in addition to the force being applied in the third
dimension and sensed by the force sensitive material as explained above. Further-
more, the touch panel layer may comprise other touch sensor structures, for example
a resistive touch sensor structure, an optical touch sensor structure or an infrared

touch sensor structure.

The force sensitive material mentioned above may comprise for example an indium
tin oxide, a conducting polymer or carbon nano tubes. An electrically conductive
structure made of indium tin oxide provides a high degree of transparency and may
be therefore arranged in front of the liquid crystal layer which means that the electri-
cally conductive structure of indium tin oxide is located between the liquid crystal

layer and a user looking at the display.

According to another aspect of the present invention, a touch sensitive user interface
comprising a liquid crystal display as described above and a processing unit is pro-
vided. The processing unit is coupled to the electrically conductive structures of the
liquid crystal display and adapted to determine a touch position of a user touching the
liquid crystal display based on the varying capacitance and is furthermore adapted to
determine a force being applied by the user to the liquid crystal display based on the
varying resistance. Therefore, a touch sensitive user interface for sensing a three-
dimensional input information can be realized. Two dimensions are sensed by the

touch position and the third dimension is sensed by the force.

According to an embodiment, the processing unit is adapted to perform the determi-
nation of the touch position, the determination of the force and a control of the liquid
crystals in a synchronized manner. Preferably, the determination of the touch posi-
tion, the determination of the force and the control of the liquid crystals is performed

in a time multiplexed manner. This may reduce a noise level in each of the determi-
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nations from the contro! of the liquid crystals. Even if separate conductive structures
are used for the force sensing and the determination of the touch position and the
control of the liquid crystals, a synchronization may help to reduce the noise level of
each.

According to another aspect of the present invention, a device comprising the above-
described touch sensitive user interface is provided. The device comprises a mobile
phone, a personal digital assistant, a mobile music player, a mobile media player, a
mobile navigation system, etc. As especially in these consumer products complex
and intuitive input methods are needed and the construction space for accommodat-
ing components is restricted, the above-described touch sensitive user interface can

be utilized advantageously.
Although specific features described in the above summary and the following detailed
description are described in connection with specific aspects and embodiments, it is

to be understood that the features of the aspects and embodiments may be com-

bined with each other unless specifically noted otherwise.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in more detail with reference to the accompany-

ing drawings.

Figs. 1-6 show schematically cross-sectional views of quuid crystal displays accord-

ing to embodiments of the present invention.

Fig. 7 shows schematically a mobile device according to an embodiment of the pre-

sent invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
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In the following, exemplary embodiments of the present invention will be described in
more detail. It is to be understood that the following description is given only for the
purpose of illustrating the principles of the invention and is not to be taken in a limit-
ing sense. Rather, the scope of the invention is defined only by the appended claims
and is not intended to be limited by the exemplary embodiments hereinafter.

It is to be understood that the features of the various exemplary embodiments de-
scribed herein may be combined with each other unless specifically noted otherwise.
Same reference signs in the various drawings and the following description refer to

similar or identical components.

Fig. 1 shows a cross-sectional view of a liquid crystal display 10. The liquid crystal
display 10 has a layered structure comprising a backlight layer 11, a liquid crystal
control layer 12, a liquid crystal layer 13, a color filter layer 14, a window layer 15 and
an anti-splinter film layer 16. The backlight layer 11 may comprise a backlight for il-
luminating the liquid crystal display 10 as it is known in the art, for example a so-
called LED-backlight. The backlight layer 11 emits light in the z direction through the
upper layers 12-16. The liquid crystal control layer 12 may comprise for example a
glass panel on which thin film transistors 17 are arranged. Furthermore, an electri-
cally conductive control structure connecting the thin film transistors 17 is arranged
on the glass panel. The thin film transistors 17 may be arranged in a matrix in the x
and y direction. The liquid crystal control layer 12 is adapted to generate an electrical
field for individually influencing an alignment of liquid crystals 18 in the liquid crystal
layer 13 above each thin film transistor 17. Thus, the amount of light from the back-
light layer 11 passing through the liquid crystal layer 13 may be individually controlled
for a plurality of individual areas, so-called picture elements or pixels, by the thin fim
transistors 17 and the liquid crystals 18. The color filter layer 14 provides for each
thin film transistor 17 an individual color filter 19 which passes for example only red,
green or blue light or a mix of these colors. The window layer 15 comprises for ex-
ample a further glass panel giving the liquid crystal display 10 a mechanically robust
cover. Furthermore, an anti-splinter film of the anti-splinter film layer 16 may help to
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protect a user from being injured by broken fragments of the window layer 15 when

the glass panel of the window layer 15 is broken.

For enabling a touch sensitive user interface which is adapted to recognize a touch
position on the upper side of the liquid crystal display 10 in the x and y direction and
to recognize a force being applied by a user on the liquid crystal display 10 as a
pressure in the negative z direction, an electrically conductive sensor structure com-
prising a force sensitive material may be arranged at one of the following layers or
may be integrated into one of the following existing electrically conductive structures.
The force sensitive material may comprise for example a piezoresistive material. In
the following description a piezoresistive material will be used as the force sensitive

material. However, any other force sensitive material may be used instead.

As shown in Fig. 1, the window layer 15 may comprise an electrically conductive
sensor structure 20 comprising the piezoresistive material. The electrically conductive
sensor structure 20 is adapted to provide a capacitance varying in response to a
change in its surrounding environment thus providing a capacitive touch layer. As the
electrically conductive sensor structure comprises the piezoresistive material, the
electrically conductive sensor structure is furthermore adapted to provide a resis-
tance varying in response to a force being applied to the window layer 15, e.g in the
negative z direction. Therefore, the conductive structure of the capacitive touch layer
integrated in the liquid crystal display 10 is used to also measure the force from a

user's finger applied to the liquid crystal display 10.

Fig. 2 shows another embodiment in which in the liquid crystal control layer 12 com-
prises an electrically conductive sensor structure 21 comprising a piezoresistive ma-
terial is additionally integrated. The electrically conductive sensor structure 21 is
adapted to provide a resistance varying in response to a force being applied to the
liquid crystal control layer 12. In this case, the piezoresistive material in the liquid
crystal control layer is used for force sensing only. For capacitive sensing a touch

position, a corresponding electrically conductive structure may be provided for exam-
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ple at the window layer 15. Furthermore, the electrically conductive sensor structure

21 may be used as one side of a capacitive layer of a capacitive touch sensor.

Fig. 3 shows a further embodiment in which an electrically conductive sensor struc-
ture 22 is integrated at an upper side of the color filter layer 14. The electrically con-
ductive sensor structure 22 comprises a piezoresistive material, for example an in-
dium tin oxide (ITO). The electrically conductive sensor structure 22 is adapted to
provide a resistance varying in response to a force being applied to the color filter
layer 14. Thus, a force applied to the anti-splinter film layer 16 is forwarded through
the window layer 15 to the color filter layer 14 and can be sensed by the electrically
conductive sensor structure 22. For capacitive sensing the touch position in the x and
y direction where the user touches the liquid crystal display 10, an additional electri-

cally conductive structure may be provided for example in the window layer 15.

Furthermore, as shown in Fig. 4, an electrically conductive sensor structure 23 com-
prising a piezoresistive material may also be arranged at a lower side of the color
filter 14. Furthermore, the electrically conductive sensor structure 22 or the electri-
cally conductive sensor structure 23 may also be adapted to provide a capacitance
varying in response to a change in its surrounding environment and may therefore be
adapted to the detect a touch position in the x and y direction where the user touches
the liquid crystal display 10 in addition to a detection of a force being applied by the

user in the z direction.

Fig. 5 shows a further embodiment of a liquid crystal display 10. According to this
embodiment, the electrically conductive contral structure 24 of the liquid crystal con-
trol layer 12 which connects the thin film transistors 17 is made of or comprises a pie-
zoresistive material. Therefore, the electrically conductive control structure 24 is
adapted to provide a resistance varying in response to a force being applied to the
liquid crystal control layer 12. This resistance may be used to detect a force being
applied in the z direction on the liquid crystal display 10. Thus, the electrically con-
ductive structure for driving the liquid crystals 18 is reused for detecting the force ap-
plied to the liquid crystal display 10. The liquid crystal control layer 12 comprises a
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further electrically conductive control structure which is located above the liquid crys-
tals 18 such that the liquid crystals 18 are arranged sandwiched between the liquid
crystal control layer 12 connecting the thin film transistors 17 and the further electri-
cally conductive control structure (the further electrically conductive control structure
is not shown in Fig. 5). An electrical field may be generated under control of the thin
film transistors between the further electrically conductive control structure and the
liquid crystal control layer connecting the thin film transistors for controlling an align-
ment of the liquid crystals 18. The further electrically conductive control structure ar-
ranged above the liquid crystals 18 may be made of or may comprises a piezoresis-
tive material. Therefore, the further electrically conductive control structure may be
adapted to provide a resistance varying in response to a force being applied to the

sensor 10.

Fig. 6 shows a further embodiment of a liquid crystal display \10. The liquid crystal
display 10 shown in Fig. 6 provides an additional 3D filter layer 25. The 3D filter layer
25 comprises 3D barrier units 22 and an electrically conductive barrier control struc-
ture 26a, 26b for controlling the 3D barrier units 22. The electrically conductive barrier
control structure comprises a first control structure 26a below the barrier units 22 and
a second control structure 26b above the barrier units 22. An electrical field gener-
ated between the two layers 26a and 26b may align the barrier units. The 3D barrier
units may be controlled by the electrically conductive control structure 26a, 26b such
that some pixels of the liquid crystal layer 13 are visible from a first viewing angle
only and some other pixels of the liquid crystal layer 13 are visible from a second
viewing angle only. The first and the second viewing angles are selected such that
due to a parallax of human eyes some pixels are only visible for the left eye and
some other pixels are only visible for the right eye of a user looking at the liquid crys-
tal display 10. Thus, different images can be presented to the user's eyes and this
can be used to establish a three-dimensional viewing experience for the user. When
the 3D barrier units 22 are inactive, the liquid crystal display 10 works as a two-
dimensional display device only. The first control structure 26a and/or the second
contro! structure 26b comprises a piezoresistive material. The electrically conductive

barrier control structure 26a, 26b is therefore adapted to provide a resistance varying
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in response to a force being applied to the 3D fitter layer 25. Furthermore, the electri-
cally conductive barrier control structure 26a, 26b may be used to capacitively detect
the touching position in the x and y direction. As an alternative, the window layer 15
may provide an electrically conductive structure for capacitively sensing a touch posi-

tion in the x and y direction.

Fig. 7 shows a mobile device 60 comprising the liquid crystal display 10 as described
above and a processing unit 61. The processing unit 61 is coupled to the electrically
conductive structures of the liquid crystal display 10 and adapted to determine a
touching position of a user touching the liquid crystal display 10 based on the varying
capacitance and to determine a force being applied by the user on the surface of the
liquid crystal display 10 based on the varying resistance. The sampling of the touch
sensing and the force sensing might be synchronized with the pixel sampling. This
may resuit in a significant lower noise floor and may also reduce the need for a
screening between the layers. Due to the fact that the force sensing as well as the
capacitive touch position sensing is integrated into the existing liquid crystal display
layers, a lower building height of the liquid crystal display can be achieved. Further-
more, cost may be reduced, as the number of electrically conductive structures may
be reduced. Although in Fig.7 a common processing unit 61 is shown, separate proc-
essing units may be provided for driving the liquid crystal display 10, determining the

touch position and determining the force.

While exemplary embodiments have been described above, various modifications
may be implemented in other embodiments. For example, the above-described ar-

" rangements of the electrically conductive structures comprising the piezoelectric ma-

terial may also be integrated into a non-color liquid crystal display which does not
provide the color filter layer 14. Furthermore, any piezoresistive material may be
used, for example indium tin oxide or a conducting polymer or any other material pro-
viding electrical properties which may be used for force sensing as described above.
Moreover, any layer of a display with conductive wires may be used for force sensing
and any combination of layers for touch sensing, driving the display, driving the 3D

barrier unit, and force sensing may be used.
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Finally, it is to be understood that all the embodiments described above are consid-
ered to be comprised by the present invention as it is defined by the appended

claims.
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CLAIMS

1. A liquid crystal display comprising a layered structure comprising:

- a liquid crystal control layer (12) comprising an electrically conductive control
structure (17) for driving liquid crystals (18),

- a liquid crystal layer (13) comprising the liquid crystals (18), and

- a window layer (15) comprising a transparent cover for covering the liquid
crystal layer (13),

wherein the window layer (15) comprises an electrically conductive sensor structure
(20) comprising a force sensitive material, the electrically conductive sensor structure
(20) being adapted to provide a capacitance varying in response to a change in its
surrounding environment, and to provide a resistance varying in response to a force

being applied to the window layer (13).

2. A liquid crystal display comprising a layered structure comprising:
- a liquid crystal control layer (12) comprising an electrically conductive control

- structure (17) for driving liquid crystals (18),

- a liquid crystal layer (13) comprising the liquid crystals (18), and

- a window layer (15) comprising a transparent cover for covering the quuidA
crystal layer,

wherein the liquid crystal control layer (12) comprises additionally an electrically con-
ductive sensor structure (21) comprising a force sensitive material, the electrically
conductive sensor structure (21) being adapted to provide a resistance varying in

response to a force being applied to the liquid crystal control layer (12).

3. A liquid crystal display comprising a layered structure comprising:

- a liquid crystal control layer (12) comprising an electrically conductive control
structure (17) for driving liquid crystals (18),

- a liquid crystal layer (13) comprising the liquid crystals (18), and

- a color filter layer (14) comprising a color filter (19) and covering the liquid

crystal layer (13),
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wherein the color filter layer (14) comprises an electrically conductive sensor struc-
ture (22, 23) comprising a force sensitive material, the electrically conductive sensor
structure (22, 23) being adapted to provide a resistance varying in response to a

force being applied to the color filter layer (14).

4. The liquid crystal display according to claim 3,
wherein the electrically conductive sensor structure (22, 23) is additionally adapted to
provide a capacitance varying in response to a change in its surrounding environ-

ment.

5. A liquid crystal display comprising a layered structure comprising:

- a liquid crystal control layer (12) comprising an electrically conductive control
structure (17, 24) for driving liquid crystals (18),

- a liquid crystal layer (13) comprising the liquid crystals (18), and

- a window layer (15) comprising a transparent cover for covering the liquid
crystal layer (13),

wherein the electrically conductive control structure (17, 24) comprises a force sensi-
tive material (24) and is adapted to provide a resistance varying in response to a

force being applied to the liquid crystal control layer (12).

6. A liquid crystal display comprising a layered structure comprising:

- a liquid crystal control layer (12) comprising an electrically conductive control
structure (17) for driving liquid crystals (18),

- a liquid crystal layer (13) comprising the liquid crystals (18), and

- a 3D filter layer (25) comprising 3D barrier units (22) and an electrically con-
ductive barrier control structure (26a, 26b) for controlling the 3D barrier units (22), the
3D filter layer (25) covering the liquid crystal layer (13), wherein the 3D barrier units
(22), when controlled by the electrically conductive barrier control structure (26a,
26b), enable that some pixels of the liquid crystal layer (13) are visible from a first
viewing angle and some other pixels of the liquid crystal layer (13) are visible from a

different second viewing angle,
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wherein the electrically conductive’ barrier control structure (263, 26b) comprises a
force sensitive material and is adapted to provide a resistance varying in response to
a force being applied to the 3D filter layer (25).

7. The liquid crystal display as defined in claim 2, 3, 5 or 6, further comprising:
- a touch panel layer comprising an electrically conductive touch sensor struc-
ture, the electrically conductive touch sensor structure being adapted to provide a

capacitance varying in response to a change in its surrounding environment.

8. The liquid crystal display as defined in any one of the preceding claims, wherein

the force sensitive material comprises a piezoresistive material.

9. The liquid crystal display as defined in any one of the preceding claims, wherein
the force sensitive material comprises at least one of a group comprising an indium

tin oxide, a conducting polymer, and carbon nano tubes.

10. A touch sensitive user interface, comprising:

- a liquid crystal display (10) as defined in claim 1, 4,7 or 8, and

- a processing unit (61) coupled to the electrically conductive structures (17, 20-
24, 26a, 26b) of the liquid crystal display (10) and adapted to determine a touching
position of a user touching the liquid crystal display (10) based on the varying capaci-
tance, and to determine a force being applied by the user on the liquid crystal display

(10) based on the varying resistance.

11. The touch sensitive user interface according to claim 10, wherein the processing
unit (61) is adapted to perform the determination of the touch position, the determina-

tion of the force and a control of the liquid crystals (18) in a time multiplexed manner.

12. A device comprising a touch sensitive user interface according to claim 10 or 11,
wherein the device (60) comprises at least one device of a group comprising a mobile

phone, a personal digital assistant, a mobile music player, and a navigation system.
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