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TITLE

APPARATUS AND METHOD FOR ENABLING A PLURALITY OF FUNCTIONS TO BE

ASSOCIATED TO A USER INPUT MECHANISM

FIELD OF THE INVENTION

Embodiments of the present invention relate to an apparatus and method of
providing an apparatus. In particular, they relate to an apparatus and method
of providing an apparatus where the apparatus comprises a display and a

user input device.

BACKGROUND TO THE INVENTION

Electronic apparatus are well known. It is also well known for electronic
apparatus to be configured to perform a plurality of different functions. For
example an apparatus may be configured to be operable as a cellular
telephone, a digital camera and also a personal music player. Such
apparatus need a user input device such as a keypad which can be used to

enable access to each of the functions.

In apparatus where the available user input devices are limited, for example,
in a handheld apparatus, it may be useful to enable a plurality of functions to
be associated with any one user input mechanism of the user input device. It
is useful to enable a user to clearly identify which functions are associated
with each mechanism of the user input device.

BRIEF DESCRIPTION OF VARIOUS EMBODIMENTS OF THE INVENTION
According to various, but not necessarily all, embodiments of the invention

there is provided an apparatus comprising: a display comprising a plurality of

layers including a display layer and a first protective layer overlaying the
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display layer wherein the display layer comprises at least one discontinuity
and the protective layer is continuous over the discontinuity in the display
layer; and a user input portion associated with the area of the first protective
layer overlaying the discontinuity in the display layer and configured such that
actuation of the user input portion enables a switch to be actuated.

In some embodiments of the invention the switch may be located beneath the

discontinuity in the display layer.

In some embodiments of the invention the display layer may comprise a
plurality of discontinuities and the first protective layer may be continuous over

the plurality of discontinuities in the display layer.

In some embodiments of the invention the user input portion may be a key

portion coupled to the first protective layer.

In some embodiments of the invention the first protective layer may be
configured to deform when the user input portion is actuated.

In some embodiments of the invention the apparatus may comprise a second
protective layer underneath the display layer wherein the second protective
layer is continuous under the discontinuity in the display layer. The apparatus
may also comprise an actuating portion, associated with the area of the
second protective layer underneath the discontinuities in the display layer,
and configured to actuate a switch when the user input portion is actuated.
The second protective layer may be configured to deform when the user input

portion is actuated.

In some embodiments of the invention the first protective layer may be
transparent so that the display layer is visible through the first protective layer.
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In some embodiments of the invention the display layer may be configured to
display information adjacent to the user input portion indicative of a function
associated with the user input portion. The orientation of the information

displayed on the display may depend upon the orientation of the apparatus.

In some embodiments of the invention the apparatus may comprise a
transparent layer overlaying the first protective layer wherein the transparent
layer may be rigid relative to the first protective layer and may comprise
discontinuities in the areas overlaying the user input portions.

In some embodiments of the invention the display layer may comprise a
plurality of layers including at least one electrode layer and an electronic ink

layer.

According to various, but not necessarily all, embodiments of the invention
there is provided a method comprising: providing a display comprising a
plurality of layers including a display layer and a first protective layer
overlaying the display layer wherein the display layer comprises at least one
discontinuity and the protective layer is continuous over the discontinuity in
the display layer; and providing a user input portion associated with the area
of the first protective layer overlaying the discontinuity in the display layer and
configured such that actuation of the user input portion enables a switch to be
actuated.

The apparatus may be for wireless communication.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of various examples of embodiments of the

present invention reference will now be made by way of example only to the

accompanying drawings in which:
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Fig. 1 illustrates an apparatus according to a first embodiment of the

invention;

Fig. 2 is a cross section of the apparatus illustrated in Fig. 1;

Fig. 3 illustrates a cross section through the display according to the first
embodiment of the invention at a first location;

Fig. 4 illustrates a cross section through the display according to the first
embodiment of the invention at a second location;

Fig. 5 illustrates an apparatus according to a second embodiment of the

invention; and

Fig. 6 is a cross section of the apparatus illustrated in Fig. 5.

DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS OF THE
INVENTION

The Figures illustrate an apparatus 10 comprising: a display 16 comprising a
plurality of layers including a display layer 34 and a first protective layer 32
overlaying the display layer 34 wherein the display layer 34 comprises at least
one discontinuity 60 and the protective layer 32 is continuous over the
discontinuity 60 in the display layer 34; and a user input portion 18 associated
with the area of the first protective layer 32 overlaying the discontinuity 60 in
the display layer 34 and configured such that actuation of the user input
portion 18 enables a switch 40 to be actuated.

In the following description, unless expressly stated otherwise, the words
“connect” and “couple” and their derivatives mean operationally connected or
operationally coupled. It is to be appreciated that any number or combination

of intervening components can exist including no intervening components.
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Fig. 1 illustrates a section of an apparatus 10 according to an embodiment of
the invention. The apparatus 10 may be an electronic apparatus. Only
features referred to in the following description are illustrated. It should,
however, be understood that the apparatus 10 may comprise additional
features that are not illustrated. The apparatus 10 may be, for example, a
mobile cellular telephone, a personal computer, a camera, a personal digital
assistant or any other apparatus that comprises a user input device which
enables a user to input information. The apparatus 10 may be a handheld
apparatus 10 which can be carried in a user’s hand, handbag or jacket pocket

for example.

The apparatus 10 comprises a display 16 and a keypad 12 comprising a
plurality of keys 14.

Fig. 1 only illustrates a section of the apparatus 10. In Fig. 1 only four keys 14
are illustrated. It is to be appreciated that any number of keys 14 may be
provided on the apparatus 10. The keys 14 may be arranged in any
configuration.  For example, the keys 14 may be arranged in rows
corresponding to a qwerty keypad or the keys 14 may be arranged in four
rows each comprising three keys 14 corresponding to an ITU-T (International

telecommunication union telecommunications body) keypad.

In some embodiments of the invention only a single key 14 may be provided.
The single key may 14 be a multi-direction input device such as a joystick or a

rocker or roller key.

The keys 14 provide a user input portion 18 and may be any user input
mechanism which enables a user to close a switch. In the illustrated
embodiment each key 14 comprises a user input portion 18 which is located
on the front of the apparatus 10 and is configured to be actuated by a user.
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The remainder of the key mechanism is positioned beneath the user input
portion 18 and underneath the display 16 and is not visible in Fig. 1.

The display 16 is configured to display information to a user. In the illustrated
embodiment the display 16 is configured so that the keypad 12 is integrated
within the display 16. A portion of the display 16 is located adjacent to each
of the user input portions 18 and is configured to display information indicative
of a function associated with the key 14 corresponding to the adjacent user
input portion 18.

In the illustrated embodiment the information indicative of the function of the
key 14 is displayed above the user input portion 18. In other embodiments of
the invention it may be displayed beneath the user input portion 18 or to the
side of the user input portion 18.

In the illustrated embodiment the information displayed on the display 16 are
letters 19. Each key 14 has a single letter 19 associated with it. This
indicates that actuating the user input portion 18 adjacent to the displayed
letter 19 will enable the displayed letter 19 to be input into the apparatus 10.
This enables a user to input text into the apparatus 10. It is to be appreciated
that any function may be associated with the keys 14, for example, the keys
14 may be associated with other alphanumeric characters such as numbers
which may enable information to be input into the apparatus 10. The keys 14
may also be associated with functions of the apparatus 10 such that actuation
of the user input portion 18 enables access to an application or a specific
function of the apparatus 10.

The function associated with any key 14 may be dependent upon the mode of
operation of the apparatus 10. The display 16 may be configured to display
different information corresponding to the mode of operation of the apparatus
10.
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Also the apparatus 10 may have different orientations. For example the
apparatus may be operable in both a landscape orientation and a portrait
orientation. The display 16 may be configured so that the orientation of the
information displayed on the display 16 corresponds to the orientation of the

apparatus 10.

The display 16 comprises a seal portion 20. The seal portion 20 extends
around the perimeter of the display 16 and forms a hermetic seal to protect
the electronic components of the display 16 from damage. The seal portion
20 may protect the electronic components of the display 16 from damage due
to fluid ingress.

A window 30 is provided overlying the display 16. The window 30 is
transparent such that the display 16 is visible through the window 30.

The window 30 may be rigid relative to the display 16. The window 30 may
protect the display 16 from damage, for example it may protect the display 16
from being scratched or from being damaged by a mechanical shock. The
window 30 may be made of any suitable material such as glass or a

thermoplastic such as polymethylmethacrylate (PMMA).

The window 30 comprises discontinuities 62. The window 30 may comprise a
plurality of discontinuities 62. In the illustrated embodiment the window 30

may comprise a discontinuity 62 for each of the keys 14 of the keypad 12.

In the illustrated embodiments the discontinuities 62 of the window 30
comprise gaps. The user input portions 18 of the keys 14 extend through the
gaps. In the illustrated embodiment the gaps are rectangular shaped and are
sized such that the user input portions 18 can move in a vertical direction
through the gaps.
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Fig. 2 is a cross section of the apparatus illustrated in Fig. 1 along the line X-
X. The layers of the display 16 and the components of the key 14 which are
positioned underneath the display 16 are illustrated in Fig. 2.

The window 30 overlays the display 16. In the illustrated embodiment the
window 30 is substantially flat. In other embodiments of the invention the
window 30 may not be flat, for example, the window 30 may be curved so that
the window is not located in a plane parallel to the display 16. The window 30
may define an outer surface of the apparatus 10. The window 30 may form
part of a housing of the apparatus 10.

The window 30 may have a thickness of approximately 0.3-0.8mm.

The display 16 is provided underlying the window 30. In the illustrated
embodiment a gap 33 is provided between the display 16 and the window 30.
In other embodiments the window 30 may overlay the display 16 so that the
window 30 is in physical contact with the display 16.

The display 16 comprises a plurality of layers. In the illustrated embodiment
the display 16 comprises a first protective layer 32, a display layer 34 and a
second protective layer 306.

The first protective layer 32 is provided underlying the window 30 and

overlying the display layer 34 and the second protective layer 36.

The first protective layer 32 may be flexible relative to the window 30. The
first protective layer 32 may be flexible enough to be deformed when the user

input portion 18 is actuated by a user.

The first protective layer 32 may be transparent so that the display layer 34 is
visible through the first protective layer 32.
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The first protective layer 32 may be made of any suitable material such as a
flexible thermoplastic. The first protective layer 32 may have a thickness of
approximately 0.01-0.2mm.

The first protective layer 32 is continuous underneath the discontinuities 62 of
the window 30 so that the first protective layer 32 forms an unbroken surface
between the window 30 and the display layer 34.

The display layer 34 is provided underneath the first protective layer 32. The
display layer 34 itself may comprise a further plurality of layers. An example
of a display layer 34 according to an embodiment of the invention is illustrated

in more detail in Figs. 3 and 4.

The display layer 34 may be any suitable type of display. In the illustrated
embodiment the display layer 34 is an electrophoretic display comprising
charged pigment particles which are suspended in a fluid and configured to
move in response to an applied electric field. The display layer 34 may
comprise an electronic paper display. In other embodiments of the invention
the display layer 34 may comprise a layer comprising an LCD (liquid crystal
display) or an OLED (organic light emitting diode) layer or any bi-stable
flexible display such as a cholesteric LCD layer or any other suitable type of
display.

The display layer 34 comprises discontinuities 60. The display layer 34 may
comprise a plurality of discontinuities 60. In the illustrated embodiment the
display layer 34 may comprise a discontinuity 60 for each of the keys 14 of
the keypad 12.

The discontinuities 60 of the display layer 34 are located underneath the
discontinuities 62 of the window 30 so that the discontinuities 60 of the display
layer 34 are aligned vertically with the discontinuities 62 of the window 30.
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The discontinuities 60 of the display layer 34 may be approximately the same
shape and size as the discontinuities 62 of the window 30.

The second protective layer 36 is provided underlying the display layer 34.
The second protective layer 36 is continuous underneath both the
discontinuities 62 of the window 30 and the discontinuities of the display layer
34 so that the second protective layer 36 forms an unbroken layer underneath
the display layer 34.

The second protective layer 36 may also be flexible enough to be deformed
when the key 14 is actuated by a user.

The second protective layer 36 may be made any of suitable material such as
a flexible thermoplastic or a metal foil such as aluminum. The second
protective layer 36 may have a thickness of approximately 0.01-0.2mm.

The first protective layer 32, the display layer 34 and the second protective
layer 36 may be bonded together.

A printed circuit board 38 is provided underlying the second protective layer
36. A gap 35 is provided between the second protective layer 36 and the
printed circuit board 38. The functional circuitry which controls the apparatus
10 may be mounted on the printed circuit board 38.

Two keys 14 are illustrated in Fig. 2. The first key 14Q is illustrated in the rest
state in which it has not been actuated. The keys 14 will remain in the rest
state until the user input portion 18 is actuated by being pushed by a user.
The second key 14A is illustrated in an actuated state in which the user input
portion 18 has been pushed downwards by the user. The key 14A will remain
in the actuated state until the pressure applied to the user input portion 18 is
removed. Once the pressure applied to the user input portion 18 has been
removed the key 14A will return to the idle state.
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In the illustrated embodiment the keys 14 comprise user input portions 18 and
actuating portions 44. The user input portion 18 is coupled to the first
protective layer 32. In the illustrated embodiment the user input portion 18 is
coupled to the first protective layer 32 by being adhered to the first protective
layer 32.

The user input portion 18 is coupled to the first protective layer 32 in the area
of the first protective layer 32 overlaying the discontinuity 60 of the display
layer 34. As the discontinuities 60 of the display layer 34 are aligned vertically
with the discontinuities 62 of the window 30 the user input portion 18 projects
upwards from the first protective layer 32 through the discontinuity 62 in the
window 30 so that the first key portion 31 extends outwards from the window
30.

The actuating portion 44 of the key 14 is coupled to the second protective
layer 36. In the illustrated embodiment the actuating portion 44 is adhered to
the second protective layer 36 in the area of the second protective layer 36
which is positioned directly underneath the discontinuity 60 in the display layer
34. The user input portion 18 and the actuating portion 44 are vertically
aligned so that the actuating portion 42 is positioned directly underneath the
user input portion 18.

The actuating portion 44 projects downwards from second protective layer 36
towards the printed circuit board 38 in the opposite direction to the user input
portion 18.

A switch 40 is provided directly beneath the actuating portion 44. The switch
may be any means which enables the apparatus to be changed from a first
state to a second state. For example the switch 40 may be any means which
enables an electric circuit to be completed in response to actuation of the user

input portion 18. In the illustrated embodiment the switch 40 is a mechanical
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switch. It is to be appreciated that other types of switch 40 may be used, for
example the switch 40 may comprise an optical sensor or a capacitive sensor

or means for detecting an image such as a camera.

In the illustrated embodiment the switch 40 comprises a dome 42 which is
configured to be deformed when the user input portion 18 is actuated. The
dome 42 comprises a conductive portion which is configured so that when the
dome 42 is deformed the conductive portion contacts the surface of the

printed circuit board 38 and an electronic circuit is completed.

When the key 14 is in the idle state, as illustrated by the first key 14Q, the
user input portion 18 of the key 14Q extends outwards from the window 30.
The actuating portion 44 is coupled to the dome 42. In the illustrated
embodiment the actuating portion 44 abuts the top of the dome 42. The dome
42 is not deformed when the key 14Q is in the idle state and the conductive
portion of the dome 42 is not contacting the surface of the printed circuit board
38. In the illustrated embodiment the second protective layer 36 is
substantially flat when the key 14Q is in the idle state.

When the key 14 is in the actuated state, as illustrated by the second key
14A, the user input portion 18 of the key 14A has been pushed downwards by
a user in the direction indicated by the arrow 46. The user input portion 18
still extends out of the window 30 but not for as far as when the key 14 is in
the idle state. The downwards motion of the user input portion 18 has
deformed the first protective layer 32 in the area where the user input portion
18 is located so that the first protective layer 32 has also moved downwards

into the discontinuity 60 in the display layer 34.

The downwards motion of the user input portion 18 and the first protective
layer 32 has also deformed the second protective layer 36 in the area
underlying the discontinuity 60 in the display layer 34 so that the second

protective layer 36 has also moved downwards. As the second protective
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layer 36 has been moved downwards, this has also caused the actuating
portion 44 to move downwards. This downwards motion of the actuating
portion 44 has caused the dome 42 to be deformed and enabled an electrical
circuit to be completed. The deformation of the dome 42 provides tactile
feedback to a user to confirm that the actuation of the key 14 has been

completed.

Fig. 3 illustrates a more detailed cross section through a portion of the display
16 according to the first embodiment of the invention. The portion of the
display 16 illustrated in Fig. 3 corresponds to the area indicated by the
number 3 in Fig. 2. This portion corresponds to an area of the display 16 in

which information is displayed.

The cross section illustrated in Fig. 3 comprises a display 16 comprising an
upper protection layer 32, a display layer 34, a lower protection layer 36 and a
window 30 overlying the display 16 as illustrated in Fig. 2. The display layer
34 comprises a further plurality of layers 50, 52, 54.

All of the layers 32, 34 and 36 and the window 30 are continuous in the area

where the information is displayed.

The display layer 34 comprises an upper electrode layer 50, a lower electrode
layer 54 and an electronic ink layer 52. The upper electrode layer is bonded
to the first protective layer 32. The lower electrode layer 34 is bonded to the
second protective layer 34 and the electronic ink layer 52 is provided between
the two electrode layers 50 and 54. The electronic ink layer 52 may have a
thickness of approximately 0.01 to 0.2mm. Each of the electrode layers 50,

54 may also have a thickness of approximately 0.01 to 0.2mm.

The electronic ink layer 52 comprises charged pigment particles which are
suspended in a fluid and configured to move in response to an applied electric

field. The two electrode layers 50 and 54 are configured to apply an electric



10

15

20

25

30

WO 2010/069745 PCT/EP2009/066077
14

field to the electronic ink layer 52 to enable the electronic ink layer 52 to
display information. The upper electrode layer 50 may be transparent so that
the electronic ink layer 52 is visible through the upper electrode layer 50.

Fig. 4 also illustrates a more detailed cross section through the display 16
according to the first embodiment. The cross section of the display 16
illustrated in Fig. 4 illustrates the same level of detail as the cross section of
Fig. 3. However the cross section of Fig.4 corresponds to the portion
indicated by the number 4 in Fig. 2. This portion corresponds to the area in
which the key 14 is provided. The key 14 has not been illustrated in Fig. 4 for

clarity.

As in Fig. 3 the section of the display 16 illustrated in Fig. 4 comprises an
upper protection layer 32, a display layer 34 and a lower protection layer 36
and a window 30 overlying the display 16. The display layer 34 also
comprises an upper electrode layer 50, a lower electrode layer 54 and an
electronic ink layer 52.

However, in Fig. 4 the display layer 34 comprises a discontinuity 60. There is
a discontinuity in each of the layers, 50, 52, 54 of the display layer 34 so that
the discontinuity 60 is a discontinuity 60 through the entire depth of the
display layer 34.

In other embodiments of the invention the discontinuity 60 may only extend
through some of the layers 50, 52, 54 of the display layer 34. For example
the discontinuity 60 may extend through the electronic ink layer 52 but not
through the electrode layers 50, 54 so that the electrode layers 50, 54 are

continuous over the discontinuity 60.

The window 30 also comprises a discontinuity 62. The discontinuity 62 of the

window 30 is vertically aligned with the discontinuity 60 of the display layer so
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that the discontinuity 60 of the display layer is directly below the discontinuity
62 of the window 30.

In the embodiment illustrated in Fig. 4 the discontinuity in the display layer is a
gap. That is, there is a space provided between the portions of the display
layer 34. In other embodiments the discontinuity 60 may comprise a filler
material. The filler material may be flexible so that it can be deformed when

the key 14 is actuated.

Embodiments of the invention as described above provide the advantage that
a display 16 can be integrated with a key pad 12 so that information may be
displayed adjacent to the user input portion 18 of the keys 14 of the keypad
12. As this information is presented on a display 16 rather than on the user
input portion 18 of the key 14 itself the information may be updated in
dependence upon the mode or the orientation of the apparatus 10.

The first protective layer 32 which is continuous over the display layer 34
protects the display layer 34 from damage due to fluid ingress. As the first
protective layer 32 is continuous there is no need to provide any additional
seal portions in the area surrounding the keys 14 or the discontinuities in the
window 32. This enables a relatively large portion of the display 16 to be
used to display information adjacent to the key 14.

The second protective layer 36 is also continuous and also protects the
display layer 34 without reducing the area of the display 16 available to
display information.

The discontinuities in the display layer 34 enable the keys 14 to be actuated
more easily as there is no additional resistance to the movement of the user
input portion 18 from the display layer 34. This also protects the display layer
34 from being damaged as a result of being deformed many times.
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Figs. 5 and 6 illustrate an apparatus 10 according to a second embodiment of
the invention. In this embodiment of the invention the layers of the display 16
are the same as illustrated and described in the previous embodiment,
however the keys 14 and the windows 30 have a different configuration.

Fig. 5 illustrates a portion of the apparatus 10 similar to the portion illustrated
in Fig.1. As in Fig. 1 the apparatus 10 comprises a display 16 and a keypad
12 comprising a plurality of keys 14.

Only four keys 14 are illustrated in Fig 5. It is to be appreciated that any
number of keys 14 may be provided and the keys 14 may be arranged in any
configuration.  For example, the keys 14 may be arranged in rows
corresponding to a qwerty keypad or the keys 14 may be arranged in four
rows each comprising three keys corresponding to an ITU-T (International

telecommunication union telecommunications body) keypad.

The keys 14 provide a user input portion 18 and may be any user input device
which enables a user to close a switch. In the illustrated embodiment each
key 14 comprises a user input portion 18 which is located on the front of the
apparatus and is configured to be actuated by a user. The remainder of the
key mechanism is positioned beneath the user input portion 18 and the
display 16 and is not visible in Fig. 1.

In the embodiment illustrated in Fig. 5 the user input portion 18 comprises an
upper portion 70 and a lower portion 72. In the illustrated embodiment the
upper portion 70 is substantially rectangular. The upper portion 70 extends
over the area of the display 16 in which information is presented. The upper
portion 70 is transparent so that the information presented on the display is
visible through the window portion 70.

The lower portion 72 is coupled to the upper portion 70. The lower portion 72

is located underneath the upper portion 70 and is indicated by dashed lines in
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Fig. 5. In the illustrated embodiment the lower portion 72 is located along an
edge of the upper portion 70.

As in the previously described embodiments the display 16 is configured to
display information to a user. In the embodiment illustrated in Fig. 5 the
display 16 is configured so that the keypad 12 is integrated within the display
16. A portion of the display 16 is located underneath the upper portion 70 and
adjacent the lower portion 72 of the user input portion 18. The portion of the
display 16 located underneath the upper portion 70 is configured to display
information indicative of a function associated with the key corresponding to
the overlaying user input portion 18.

In the embodiment illustrated in Fig. 5 the information displayed on the display
16 are letters 19.

The display 16 also comprises a seal portion 20 which extends around the
perimeter of the display 16 and forms a hermetic seal to protect the electronic
components of the display 16 from damage. The seal portion 20 may protect
the electronic components of the display 16 from damage due to fluid ingress.

Fig. 6 is a cross section of the apparatus 10 illustrated in Fig. 5 along the line
X-X. The apparatus 10 comprises a display 16 comprising a first protective
layer 32, a display layer 34, a second protective layer 36 and a printed circuit
board 38 as in the previous embodiments. The display layer 34 also
comprises a discontinuity 60. The first protective layer 32 is continuous over
the discontinuity 60 in the display layer 60 and the second protective layer 36
is continuous underneath the discontinuity 60 in the display layer 34. The
actuation portion 44 of the key 14 and the switch 40 are the same as in the
previously described embodiment.

Only two keys 14 are illustrated in 6. The first key 14Q is illustrated in the rest

state in which it has not been actuated. The keys 14 will remain in the rest
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state until the user input portion 18 is actuated by being pushed by a user.
The second key 14A is illustrated in an actuated state in which the user input
portion 18 has been pushed downwards by the user. The key 14A will remain
in the actuated state until the pressure applied to user input portion 18 is
removed. Once the pressure applied to the user input portion 18 has been
removed the key 14A will return to the idle state.

In the embodiment illustrated in Fig. 6 the keys 14 comprise user input
portions 18 and actuation portions 44. As described in relation to Fig. 5 the
user input portion 18 comprises an upper portion 70 and a lower portion 72.

The upper portion 70 is comprises a substantially flat surface layer 74. The
substantially flat surface layer 74 is positioned at an angle relative to the
display 16 so that the surface layer 74 of the upper portion 70 and the display
16 are not located in parallel planes to each other. In other embodiments of
the invention the surface layer of the upper portion 70 may be positioned so
that it is in a plane parallel to the display 16. In other embodiments the surface
layer 74 may not be flat, for example, the surface layer 74 may be grooved to
correspond to the shape of the finger of a user.

The upper portion 70 overlays the area of the display 16 in which the
information indicative of the function of the key 14 is displayed. The upper
portion 70 is transparent so that the information displayed on the display 16 is
visible through the upper portion 70. The upper portion 70 may be rigid
relative to the first protective layer 32 so that when it is pressed by a user it
does not deform significantly.

The lower portion 72 is coupled to the upper portion 70 so that when the
upper portion 70 is moved downwards the lower portion 72 also moves. The
lower portion 72 is coupled to the underside of the lower portion 72. The
lower portion 70 may be adhered to the upper portion 70.
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The lower portion 72 is coupled to the first protective layer 32. The lower
portion 72 may be coupled to the first protective layer 32 by an adhesive. The
lower portion 72 is coupled to the first protective layer 32 in the area of the

first protective layer 32 overlaying the discontinuity 60 of the display layer 34.

The actuating portion 44 is coupled to the second protective layer 36 and is
not visible during normal use of the apparatus 10. In the illustrated
embodiment the actuating portion 44 is adhered to the second protective layer
36 in the area of the second protective layer 36 which is positioned directly
underneath the discontinuity 60 in the display layer 34. The actuating portion
44 and the lower portion 72 of the user input portion 18 are aligned vertically
so that the actuating portion 44 is positioned directly underneath the lower
portion 72 of the user input portion 18.

When the key 14 is in the idle state, as illustrated by the first key 14Q, the
lower portion 72 of the user input portion 18 extends out of the surface of the
first protective layer 32. The actuating portion 44 abuts the top of the dome
42. The dome 42 is not deformed when the key 14Q is in the idle state. In the
illustrated embodiment the second protective layer 36 is substantially flat

when the key 14Q is in the idle state.

When the key 14 is in the actuated state, as illustrated by the second key
14A, the upper portion 70 of the user input portion 18 has been pushed
downwards by a user in the direction indicated by the arrow 76. This has
caused the lower portion 72 which is coupled to the upper portion 70 to also
be pushed downwards. The downwards motion of the lower portion 72 has
deformed the first protective layer 32 in the area where the user input portion
18 is located so that the first protective layer 32 has also moved downwards in
to the discontinuity 60 of the display layer 34.

The downwards motion of the user input portion 18 and the first protective

layer 32 has also deformed the second protective layer 36 in the area
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underlying the discontinuity 60 in the display layer 34 so that the second
protective layer 36 has also moved downwards. As the second protective
layer 36 has been moved downwards, this has also caused the actuating
portion 44 to move downwards which caused the dome 42 to be deformed
and enabled an electrical circuit to be completed. The deformation of the
dome 42 provides tactile feedback to a user to confirm that the actuation has

been completed.

The upper portion 70 which provides part of the user input portion 18 provides
the advantage that it provides a relatively large area for the user to actuate
which makes the apparatus 10 easier for a user to use. Having a part of the
user input portion 18 overlay the area of the display 16 in which the
information of indicative of the function associated with key 14 is presented
also provides the advantage that it is clear which information is associated
with each key 14 and reduces the likelihood of a user inadvertently actuating

the wrong key 14.

Although embodiments of the present invention have been described in the
preceding paragraphs with reference to various examples, it should be
appreciated that modifications to the examples given can be made without
departing from the scope of the invention as claimed. For example in the
illustrated embodiments both a first protective layer and a second protective
layer are provided. In other embodiments only the first protective layer which
overlays the display layer 34 may be needed.

In the illustrated embodiments the discontinuity 60 in the display layer 34 may
be a gap comprising air or a filler material. In other embodiments of the
invention the discontinuity 60 may comprise means for providing an output to
a user. For example an illumination means may be provided in the
discontinuity to enable the display 16 to be illuminated or to illuminate the user
input portions 18. In other embodiments of the invention the discontinuity 60
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may comprise an audio output device to enable an audio output to be

provided to a user of the apparatus 10.

In other embodiments of the invention a lens may be provided in the

discontinuity 60 to enable a camera to be used as a switch 40.

Features described in the preceding description may be used in combinations

other than the combinations explicitly described.

Although functions have been described with reference to certain features,
those functions may be performable by other features whether described or

not.

Although features have been described with reference to certain
embodiments, those features may also be present in other embodiments

whether described or not.

Whilst endeavoring in the foregoing specification to draw attention to those
features of the invention believed to be of particular importance it should be
understood that the Applicant claims protection in respect of any patentable
feature or combination of features hereinbefore referred to and/or shown in
the drawings whether or not particular emphasis has been placed thereon.

l/we claim:
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CLAIMS

1. An apparatus comprising:

a display comprising a plurality of layers including a display layer and a
first protective layer overlaying the display layer wherein the display layer
comprises at least one discontinuity and the protective layer is continuous
over the discontinuity in the display layer; and

a user input portion associated with the area of the first protective layer
overlaying the discontinuity in the display layer and configured such that
actuation of the user input portion enables a switch to be actuated.

2. An apparatus as claimed in claim 1 wherein the switch is located
beneath the discontinuity in the display layer.

3. An apparatus as claimed in any preceding claim wherein the display
layer comprises a plurality of discontinuities and the first protective layer is
continuous over the plurality of discontinuities in the display layer.

4. An apparatus as claimed in any preceding claim wherein the user input

portion is a key portion coupled to the first protective layer.

5. An apparatus as claimed in any preceding claim wherein the first
protective layer is configured to deform when the user input portion is

actuated.

6. An apparatus as claimed in any preceding claim comprising a second
protective layer underneath the display layer wherein the second protective

layer is continuous under the discontinuity in the display layer.

7. An apparatus as claimed in claim 6 comprising an actuating portion,
associated with the area of the second protective layer underneath the
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discontinuities in the display layer, and configured to actuate a switch when
the user input portion is actuated.

8. An apparatus as claimed in any of claims 6 to 7 wherein the second
protective layer is configured to deform when the user input portion is
actuated.

9. An apparatus as claimed in any preceding claim wherein the first
protective layer is transparent so that the display layer is visible through the
first protective layer.

10.  An apparatus as claimed in any preceding claim wherein the display
layer is configured to display information adjacent to the user input portion
indicative of a function associated with the user input portion.

11.  An apparatus as claimed in claim 10 wherein the orientation of the
information displayed on the display depends upon the orientation of the
apparatus.

12.  An apparatus as claimed in any preceding claim comprising a
transparent layer overlaying the first protective layer wherein the transparent
layer is rigid relative to the first protective layer and comprises discontinuities
in the areas overlaying the user input portions.

13.  An apparatus as claimed in any preceding claim wherein the display
layer comprises a plurality of layers including at least one electrode layer and

an electronic ink layer.

14. A method comprising:
providing a display comprising a plurality of layers including a display
layer and a first protective layer overlaying the display layer wherein the
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display layer comprises at least one discontinuity and the protective layer is
continuous over the discontinuity in the display layer; and

providing a user input portion associated with the area of the first
protective layer overlaying the discontinuity in the display layer and configured
such that actuation of the user input portion enables a switch to be actuated.

15. A method as claimed in claim 14 wherein the switch is located beneath

the discontinuity in the display layer.

16. A method as claimed in any of claims 14 to 15 wherein the display
layer comprises a plurality of discontinuities and the first protective layer is

continuous over the plurality of discontinuities in the display layer.

17. A method as claimed in any of claims 14 to 16 wherein the user input
portion is a key portion coupled to the first protective layer.

18. A method as claimed in any of claims 14 to 17 wherein the first
protective layer is configured to deform when the user input portion is
actuated.

19. A method as claimed in any of claims 14 to 18 comprising providing a
second protective layer underneath the display layer wherein the second
protective layer is continuous under the discontinuity in the display layer.

20. A method as claimed in claim 19 comprising providing a portion,
associated with the area of the second protective layer underneath the
discontinuities in the display layer, and configured to actuate a switch when

the user input portion is actuated.

21. A method as claimed in any of claims 19 to 20 wherein the second

protective layer is deformed when the user input portion is actuated.
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22. A method as claimed in any of claims 14 to 21 wherein the first
protective layer is transparent so that the display layer is visible through the

first protective layer.

23. A method as claimed in any of claims 14 to 22 wherein the display
layer is configured to display information adjacent to the user input portion
indicative of a function associated with the user input portion.

24. A method as claimed in claim 23 wherein the orientation of the
information displayed on the display depends upon the orientation of the

apparatus.

25. A method as claimed in any of claims 14 to 24 comprising providing a
transparent layer overlaying the first protective layer wherein the transparent
layer is rigid relative to the first protective layer and comprises discontinuities

in the areas overlaying the user input portions.

26. A method as claimed in any of claims 14 to 25 wherein the display
layer comprises a plurality of layers including at least one electrode layer and

an electronic ink layer.



WO 2010/069745 PCT/EP2009/066077

1/3
X
20 19 30 10
S\ / ~’
62
N 19
\ 16
140~ \ Q /)?14W
pa I ’7“_\5\/18
181" S\LSZ
19
// '
19 [/,, )l |( \T_\:\18
-/_ __'\_\ ______ _\:\,'\62
62
1814l 12 149
X
FIG. 1
46
14A 1
8 62 4
o
44
36 S s 7 1 N .
38 42 40 35 60 42 40

FIG. 2



00000000

9745

16<

00000000000000000

2/3

33
\

\ 30

(7 32
L

T
DAMMNIDITNNNSS.

N\
-

FIG. 3

16< m

}34



WO 2010/069745 PCT/EP2009/066077

3/3

14~
70~

18—

19

76
18
70 14Q o »5
74 72, 10 14A
72
32
16 <
4/ /uk %
36
38 42 40 35 42 40

FIG. 6



International application No

PCT/EP2009/066077

INTERNATIONAL SEARCH REPORT

CLASSIFICATION OF SUBJECT MATTER

NV S G66F3/023

According to Intemational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y WO 2004/059955 A1 (NOKIA CORP [FI]; ELDON 1-26
JAMES [GB]; LAWTON SIMON [GB])
15 July 2004 (2004-07-15)
pages 5-10; figures 1-3

Y US 2008/150767 Al (LAWTON SIMON [GB] ET 1-26
AL) 26 June 2008 (2008-06-26)
paragraphs [0026] - [0044]; figures 1-8
A WO 2005/015376 A1 (PHILIPS INTELLECTUAL 13,26
PROPERTY [DE]; KONINKL PHILIPS ELECTRONICS
NV [NL) 17 February 2005 (2005-02-17)

page 7, line 4 - line 27

D Further documents are listed in the continuation of Box C. [I See patent family annex.

* Special categories of cited documents : . . . -

"T" later document published after the intemational filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"A" document defining the general state of the art which is not
considered to be of particular relevance

“E" earlier document but published on or after the international "X* document of particular relevance; the claimed invention
fiing date cannot be considered novel or cannot be considered to

“L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
which is cited to establish the publication date of another "Y' document of particular refevance; the claimed invention

citation or other special reason (as specified) cannot be considered to involve an inventive step when the

"O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu—
other means ments, such combination being obvious to a person skilled
"P" document published prior to the international filing date but in the art.
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the intemational search Date of mailing of the international search report
26 February 2010 04/03/2010
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040

Fax: (+31-70) 340-3016 Legrand, J

Form PCT/ISA/210 {second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT

Information on patent family members

Internationa! application No

PCT/EP2009/066077
Patent document Publication Patent family ~ ° " Publication
cited in search report date - member(s) date
WO 2004059955 Al 15-07-2004 AU 2003303448 Al 22-07-2004
CN 1732670 A 08-02-2006
EP 1614276 Al 11-01-2006
GB 2396845 A 07-07-2004
JP 2006526178 T 16-11-2006
US 2006164395 Al 27-07-2006
US 2008150767 Al 26-06-2008 CN 101578566 A 11-11-2009
EP 2095207 A2 02-09-2009
WO 2008081243 A2 10-07-2008
WO 2005015376 Al 17-02-2005  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - wo-search-report
	Page 31 - wo-search-report

