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(54) Title: ADYNAMIC DISPLAY KEYBOARD AND A KEY FOR USE IN A DYNAMIC DISPLAY KEYBOARD

(57) Abstract: The invention relates to a dynamic display keyboard comprising a plurality of key elements (101), each key ele-
ment (101) comprises a transmitting part (102) capable of transmitting at least a part of light incident on the transmitting part; a
mat (105) comprising a plurality of elevated elements (106, 107, 109, 201, 202) capable of providing a tactile feedback and com-
prising an opening (113); wherein each key element (101) is fixedly connected to at least one respective elevated element (106,
107, 109, 201, 202) via at least one spacer (1201); at least one display unit (111, 911) comprising a moveable part (901) and
wherein at least a part (904) of the moveable part is placed between the key element (101) and the elevated element (106, 107,
109, 201, 202); and wherein the light propagating through a transmitting part (102) defines a visual value of the corresponding
key element (101). In this way, the dynamic display keyboard is able to provide a tactile feedback in response to a user action di-
rected towards a key of the keyboard. Further, the only power requiring element in the keyboard is the display unit.
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A dynamic display keyboard and a key for use in a dynamic display

keyboard

The invention relates to a dynamic display keyboard. The invention further
relates to a corresponding key for a dynamic display keyboard.

There is today a large demand on dynamic display keyboards in which the
symbols of the keyboard may be dynamically changed such as for example
one day to provide a set of Cyrillic characters and the next day a set of

Chinese characters.

A problem of the existing dynamic display keyboards is, among other things,
their lack of resemblance with traditional keyboards with respect to e.g. size,

weight and tactile behaviour of the keys.

It is an object of the present invention to, among other things, solve the
abovementioned problem. The abovementioned problem is solved by a
dynamic display keyboard comprising a plurality of key elements, wherein
each key element comprises a transmitting part configured for transmitting at
least a part of light incident on the transmitting part. The dynamic display
keyboard further comprises an elevated element for each key element,
wherein each elevated element is configured for providing tactile feedback.
The dynamic display keyboard may further comprise at least one spacer for
each key element for fixedly connecting each key element to at least one
respective elevated element. The dynamic display keyboard further
comprises a display unit that may comprise a frame part and may comprise a
moveable part for each key element. Each movable part may be movable in
relation to the frame part. An outer part of each moveable part may be
situated between a respective key element and the corresponding elevated

element. The display unit may further be configured such that light from a
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respective outer part, which light propagates through a respective

transmitting part, defines a visual value of the corresponding key element.

Thereby is achieved that the keyboard is dynamic and further is able to
provide a tactile feedback in response to a user action directed towards a key
of the keyboard. Further, the only power requiring element in the keyboard is
the display unit. Further is provided a dynamic display keyboard that may be
integrated into existing keyboard technology e.g. scissor-element keyboards.

Other embodiments and advantages are provided below in the detailed

description, in the claims and in the drawings.

Brief description of the drawings

Figure 1a illustrates an embodiment of a dynamic display keyboard.

Figure 1b illustrates an embodiment of a circular cross-sectional form along
the X-X axis of a dome element.

Figure 1c illustrates an embodiment of a square cross-sectional form along
the X-X axis of a dome element.

Figure 1 d) illustrates the display unit placed above the mat.

Figure 2 illustrates an embodiment of a dynamic display keyboard comprising
conducting fixators.

Figure 3 illustrates an embodiment in which a key element of the dynamic
display keyboard comprising electrically conducting fixators is in a depressed
state.
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Figure 4 illustrates an embodiment of the dynamic display keyboard further

comprising a layer in which the key elements are included.

Figure 5 illustrates an embodiment in which a key element of the dynamic
display keyboard is in a depressed state.

Figure 6 illustrates an embodiment of a key in a dynamic keyboard

comprising a scissor-element.

Figure 7 illustrates an embodiment of a device comprising a dynamic display
keyboard comprising a detachable part and a light generating layer.

Figure 8 illustrates an embodiment 900 of the display unit 111 comprising a

thin layer display unit 911.

Figure 9 a) illustrates an embodiment of a key 1200 of a dynamic display
keyboard.

Figure 9 b) illustrates an embodiment of figure 9 a) in which the display unit
111 is placed above the mat 105.

Detailed description of the invention

Figure 1 a) illustrates an embodiment of a dynamic display keyboard 100.
The dynamic display keyboard comprises a plurality of key elements 101 e.g.
a plurality of alpha-numeric keys. Each of the key elements 101 comprises a
transmitting part 102 capable of transmitting at least a part of light incident on
the transmitting part 102.

In an embodiment, the transmitting part 102 may be made of and/or may
comprise a transparent polymer or of silica glass or the like i.e. a material
having a high transmittance of the incident light. In an additional embodiment,
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the transmitting part 102 may be made of and/or may comprise a material
having a high transmittance of incident light visible to a human being i.e. in
the wavelength range from approximately 380 nm (violet light) to
approximately 750 nm (red light).

The transmitting parts 102 may be positioned at the top of the key elements
101 as indicated in figure 1 a). Thereby, light incident on the transmitting part
102 from a light generating device, such as a group of pixels 112 in a light
generating device 111 (such as a flat-panel display e.g. OLED or LCD), may
reach a user 103 e.g. via light path 104. The transmitting parts 102 may be
connected to the key element 101 via glue, vulcanization, or the like.

The dynamic display keyboard 100 may further comprise a mat 105 made of
and/or comprising an elastic and flexible material such as rubber. The mat
105 may comprise a plurality of elevated elements such as dome elements
106, 107, 109 capable of providing a tactile feedback. The dome elements
106, 107, 109 may be made in the same material as the mat 105. The mat
105 comprising the dome elements 106, 107, 109 may in one embodiment
be cast in one piece. The dome elements 106, 107, 109 may be open in one
end 118 facing the mat 105 and closed in the other end 117 facing the
transmitting part 102. Further, the dome elements 106, 107, 109 may be
hollow.

Each key element 101 is fixedly connected to at least one dome element 106
as disclosed below. As seen in figure 1 a), key element 101 is in fixedly
connected to one dome element 107, and key element 108 is fixedly
connected to two dome element 106 and 109. The number of dome elements
106, 107, 109 fixedly connected to a key element 101, 108 may depend on
the size of the key element such that a large key (e.g. a space key) may be
connected to a plurality of dome elements and a small key (e.g. a character
key) may be connected to a single dome element.
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In a computer keyboard, for example, a SHIFT key may be fixedly connected
to two dome elements, an alpha-numeric key may be fixedly connected to
one dome element, and the spacebar may be fixedly connected to four dome

elements.

The term fixedly connected is to be understood as the key element may be
resting on the dome element and/or it may be glued or vulcanized to the
dome element and/or welded to the dome element and/or cast with the dome

element.

In an embodiment, the dome elements 106, 107, 109 provides control of the
dimensions in which the key elements 101, 108 may move in. The dome
elements 106, 107, 109 may in an embodiment restrict the direction in which
the key elements 101, 108 may move. In an embodiment, the direction to
which the key elements may move may be the direction 110 perpendicular to
the rubber mat 105 or substantially perpendicular to the rubber mat 105 e.g.

90 degrees +/- 5 degrees.

In order to have the dome element deform, an external force provided by a
user pressing the associated key element, is required. The dome elements
may be made of and/or may comprise a soft plastic or rubber or any other
material capable of deforming along the direction of movement 110 when an
external force having a component in the direction of movement 110 is
applied to the key element 101. In an embodiment, the dome element 106
may be such as to require a threshold force in the direction of movement 110
before deforming thereby providing a tactile response to a user applying a
force to the key element 101 and making the dome element able to sustain
the weight of the key element 101 without any substantial deformation in the
direction of movement 110 of the key element when an external force is not

applied.
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Thereby, the dome element 106, 107, 109 is able to provide a tactile

feedback in response to a user action e.g. a user pressing the key element.

The key element 101 may be made of and/or may comprise a material harder
than the dome element. For example, the key element 101 may be made of

and/or may comprise melamine resin.

Figure 1 b) illustrates a circular cross-sectional view along the X-X axis of a
dome element 106, 107, 109.

Figure 1 c) illustrates a square cross-sectional view along the X-X axis of a
dome element 106, 107, 109.

The dynamic display keyboard 100 may further comprise at least one display
unit 111. The display unit 111 is configured to provide light to the plurality of
transmitting parts 102. The display unit 111 may comprise an LCD or OLED
in which a pixel or a group of pixels 112 of the display are assigned to a key
element 101. As seen in figure 1 a), a group of pixels 112 are stamped out
(i.e. e.g. the group of pixels 112 are grouped by punching out another part
from the display unit 111) from the display unit 111 (see Fig. 8 for an
explanation in more detail in relation to stamped out parts and/or pixels of a
display unit 911) and the group of pixels 112 are positioned between the key
element 101 comprising the transmitting part 102 and the dome element 106,
107, 109. Therefore, light emitted by the group of pixels 112 may pass the
transmitting part 102. The group of pixels 112 may comprise one or more
pixels in one or two directions i.e. a linear or planar arrangement of pixels

may be comprised in the group of pixels 112.

As seen in figure 1 a), the elastic and flexible mat is positioned between the
display unit 111 and the plurality of key elements 101, 108.
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In an embodiment, the dynamic display keyboard 100 may additionally
comprise a printed circuit board (PCB) 115 comprising a plurality of pads 119
for determining whether a key element 101, 108 has been pressed. The pads
may in an embodiment be made of and/or may comprise carbon e.g. an

electrically conducting carbon.

The PCB may be positioned below the display unit 111.

Each pad 119 comprises a first and a second pad part, and the first pad part
is electrically isolated from the second pad part. When a key element 101 is
depressed, a conductive element 120 passes through an opening left in the
light generating layer 111 by the group of pixels 112 stamped out in the
display unit 111 and is brought into contact with the first and second pad
parts thereby short circuiting the first and second pad parts of at least one
pad 119, thereby enabling detection of the depressed key element 101.

Further, passages or openings 113, such as holes, are included in the mat
105. The passages 113 are placed such as to enable parts of the display unit
111 to be passed through the mat 105.

In an embodiment, a processing unit 1001 may be communicatively coupled
to the light generating layer 111 via a wireless and/or wired communication
link 1002 such as Bluetooth or cable. The processing unit 1001 may
determine which characters are to be displayed on which key elements 101
by providing a control signal to the respective group of pixels 112 under the
key elements 102. In an embodiment, the processing device 1001 further
comprises a power providing unit such as a connection to a power grid

and/or a battery.
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In an embodiment, any of the below-mentioned embodiments of figures 2
and 4 and 5 and 7 and 8 may be communicatively coupled to a processing

device 1001 as disclosed above.

In an embodiment, the PCB circuit is communicatively coupled to the
processing unit 1001 via a wireless and/or wired communication link such as
Bluetooth or cable. The value of a detected depressed key element 101 may
be transmitted from the PCB circuit to the processing unit 1001 for further

processing.

In an embodiment as illustrated in figure 1 d), the display unit 111 may be
placed above the mat 105 i.e. e.g. such that the mat 105 is between the
display unit 111 and the PCB 115. In this embodiment, the mat 105 may be

cast in one piece i.e. without the holes 113 of figure 1.

Figure 8 illustrates an embodiment 900 of the display unit 111, wherein the
display unit 111 comprises a thin flexible layer display unit 911 such as an
OLED or the like.

In embodiment, the thickness of the thin layer display unit 911 is in the range
0.05 mm to 0.5 mm such as 0.1 mm to 0.2 mm.

In embodiments, the thickness of the thin layer display unit 911 is less than
2 mm, such as less than 1 mm, such as less than 0.5 mm, such as less than

0.2 mm.

The thin layer display unit 911 comprises a stamped out part (movable part)
901, 902, 903 (defining respective light generating layers) for each of the
plurality of key elements 101, 108, 117, which represents the plane of the

thin layer display unit perpendicular to the direction 110 e.g. the plane of the
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keys in a computer keyboard. Each of the stamped out parts 901, 902, 903

constitutes individual display units contained in the thin layer display unit 911.

As is clearly illustrated in Figure 8, the display unit 911 is punched such that
stamped out parts (or movable parts) of the display unit 911 are provided.
The stamped out parts are connected to the remainder of the display unit.
Thus, after the stamping out (or punching) of the display unit, the display unit
911 comprises a moveable part (stamped out part) for each key element and
comprises a frame part 905.

Each movable part may be movable in relation to the frame part. Thus, a

movable part may be moved during a movement of a respective key element.

As an alternative to stamping (or punching) out parts of the display unit, the
display unit may be produced such that the plurality of movable parts and the
frame are provided without punching (or stamping out) parts of the display
unit, but by producing the display unit as a whole, e.g. by means of moulding

the display unit.

As an alternative to the stamped (or punched) out parts, a cut or a break in
the display unit may be provided along a line where material otherwise would
have been removed. Thus, in embodiments, no parts of the display unit are
removed during the generation of the movable parts.

An outer part 904 of the stamped out part (movable part) 901 is positioned
between the transmitting part 102 and the dome element 107 of each of the
key elements 101, 106, 109 as illustrated in figure 1. This may be achieved
by lifting up the stamped out part 901 from the plane of the thin layer display
unit 911, guiding it through the respective holes 116, 113 in the PCB 115 and
the mat 105, respectively, and placing the outer part 904 of the stamped out
part 901 under the transmitting part 102. Subsequently, the dome element
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107 may be inserted into the key element 101 in order to provide tactile
feedback to the key element 101. The outer part 904 is moveably connected
to the key element 101. Thereby, the outer part 904 of each stamped out part
901, 902, 903 may move together with the key element 101 to which the
outer part 904 is moveably connected for example when the key element is

depressed. Thus, the stamped out part may be a movable part.

In an embodiment, each pixel of the outer part 304 of each of the stamped
out parts is addressed via a data-bus integrated in the thin layer display unit.

In an embodiment of figure 8, the stamped out part of each respective light
generating layer comprises a first width 999 along a first side of the stamped
out part and a second thickness 998 along a second side of the stamped out
part. The thicknesses 999 and 998 may be more than approximately 1 mm
e.g. more than 1.0mm +/- 0.1mm. In an embodiment, the thicknesses 999
and 998 are 3.0mm +/-0.5mm.

The width 999 may enable flexibility in the group of pixels 112 of the thin
flexible display unit 911 when the associated key element 101 is moving
during a depression from an equilibrium state or a return to the equilibrium

state (un-pressed key element).

Figure 6 illustrates an embodiment of a key 1100 in a dynamic display
keyboard comprising a scissor-switch.

The key 1100 comprises a scissor element 106. The scissor element 106
may comprise a closed top 1101 under which a rod 1102 may be attached by
glue, vulcanization, welding or the like. The rod 1102 may be made of and/or
may comprise a conductive material such as iron doped rubber or the like.
The scissor element 106 may further comprise two X-formed structures

which may be collapsible around a pivotal point 1103 like an opening scissor.
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Further, the scissor element 106 may be fixedly connected to a key element
101 via spacers (not illustrated) placed at the corners of the top 1101. The
spacers may be fixed to the key element 101 and to the top 1101 by glue,
vulcanization, welding or the like. Thereby, the spacers create a gap between
the top 1101 and the key element 101 in which gap, an outer part 904 of a
stamped out part 901, 902, 903, may be placed. The outer part 904 is thus
movable connected (not fixed) to the key element 101 or to the top 1101, but
may glide on the surface of the top 1101 when the key element 101 is
depressed. The outer part 904 is kept in place between the top 1101 and the
key element 101 by its connection to the thin flexible layer display unit 911.
Further, the spacers may additionally act as rails by which the outer part 904
may be kept in place in the lateral direction 1107.

When a force 1104 is applied to the key element 101 fixedly connected to the
top 1101 via the spacers, the bottom part of the X-structures slides on a ralil
or track along the direction 1105 thereby reducing the height of the scissor
element 106. At a point, the rod 1102 will come into physical contact with a
pad arrangement 119 of the PCB 115, whereby electrical contact is made
between the two pad parts and the key element 101 pertaining to the scissor
element 106 may be detected as having been depressed.

The PCB 115 may be arranged in a mat-like structure as illustrated in figure 1
a) comprising at least one PCB for each key element 101. In an embodiment,
the thin flexible layer display unit 911 is placed between the key elements
and the PCB 115. Thereby, the PCB may be cast in one piece without
openings for the display unit 111 (e.g. as seen in figure 1 a). In an alternative
embodiment, the display unit 111 may be placed below the PCB. Thus, the
PCB 115 may comprise openings enabling the stamped out part to pass
through in order for the outer part 904 to be placed in the gap.
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The embodiment 1100 may be used in a low profile type keyboard such as
known from laptops and the like. A low profile type keyboard may be a
keyboard where the individual keys comprise a part (key element) to be
moved by a finger, which part is configured to travel less than e.g. 3 mm,
such as less than 2 mm, during a keystroke by a user.

Figure 2 illustrates an embodiment 200 of a dynamic display keyboard
comprising a dome element. As in the above-mentioned embodiment 100,
the dynamic display keyboard 200 comprises a key element 101 comprising
a transparent part 102. The transparent part 102 may be connected to the
key element 201 by gluing, vulcanization, welding or the like.

Further, as described above, the dynamic display keyboard 200 further
comprises a mat 105 made of and/or comprising an elastic and flexible
material such as rubber. The rubber mat 105 may comprise a plurality of
elevated elements such as dome elements 201, 202 capable of providing a
tactile feedback as described above.

The dome elements 201, 202 of figure 2 may comprise a cross-sectional
form being trapezium shaped in the plane illustrated in figure 2. Further, the
cross sectional form of the dome elements 201, 202 may be square-shaped
along the X-X plane. As described above, the rubber mat 105 is open in one
end 204 and closed in the other end 203.

In an embodiment, the dynamic display keyboard 200 may comprise a thin

flexible layer display unit 911.

A group of pixels 112 (i.e. e.g. contained in a movable part of the display unit)
are positioned between the key element 101 comprising the transmitting part
102 and the closed dome element 205. Light emitted by the group of pixels
112 may pass the transmitting part 102. The group of pixels 112 may
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comprise one or more pixels in one or two directions i.e. a linear or planar

arrangement of pixels may be comprised in the group of pixels 112.

The part of the display unit 904 comprising the group of pixels 112 may be
placed against the key element 101 or against the top of the closed dome
element 205 or it may be in no physical contact with the top of the closed
dome element 205 or the key element 101 i.e. hovering in between the key
element 101 and the dome element 205 by being supported by the rest of the
stamped out part 901.

Further, passages 113, such as holes, are included in the mat 105. The
passages 113 are placed such as to enable parts of the thin flexible layer
display unit 911 to be passed through the mat 105.

In this embodiment, the rubber mat 105 further comprises fixators 205 to
which the key elements 101 may be fixated e.g. by gluing, vulcanization,
welding or the like. The horizontal distance between to opposing inner sides
of the fixators 205 may correspond to size of the transparent part 102 in the
respective dimensions of the plane containing the transparent part 102. The
fixators 205 may be made of and/or may comprise a hard plastic or rubber
material such as to provide a stable platform on which the key element 101

may be placed.

In an embodiment, the fixators 205 are able to conduct an electric current.
For example, the hard plastic or rubber may be doped with a metallic powder
such as iron or the like. Alternatively or additionally, the fixators 205 may
contain an electric wire providing an electrically closed loop.

In an embodiment, the fixators 205 are cast during production of the mat 105.
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In an embodiment, the dynamic display keyboard 100 may additionally
comprise a printed circuit board (PCB) 115 comprising a plurality of pads 119
for determining whether a key element 101, 108 has been pressed.

The PCB may be positioned below the display unit 111 and below the elastic
and flexible mat 105.

Each pad 119 comprises a first and a second pad part, and the first pad part
is electrically isolated from the second pad part. When a key element 101 is
depressed, a conductive element 120 passes through an opening left in the
light generating layer 111 by the group of pixels 112 stamped out in the
display unit 111 and is brought into contact with the first and second pad
parts thereby short circuiting the first and second pad parts of at least one
pad 119, thereby enabling detection of the depressed key element 101.

Further, passages or openings 113, such as holes, are included in the mat
105. The passages 113 are placed such as to enable parts of the display unit

111 to be passed through the mat 105.

In an embodiment, the display unit 111 may be placed above the mat 105.
Thus, the mat 105 may be cast without the openings 113.

Figure 9 a) illustrates an embodiment of a key 1200 of a dynamic display
keyboard. The key comprises a dome element 201 and pertaining key
element 101 comprising a transparent part 102. The dome element 201 is
cast e.g. in one piece and the fixator 205 may be cast in the same production
step. The fixator 205 is solid in order to enable an outer part 904 of a
stamped out part 901 of a display unit (not illustrated) to be placed on the
fixator 205. The display unit (not illustrated) may be placed below the mat
105. A number of spacers 1201 (in this embodiment four spacers 1201

placed at each corner of the fixator 205; alternatively two spacers each
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running along the part 904 of the display positioned between the key element
and the fixator 205) are fixedly connected to the fixator 305 by glue,
vulcanization, welding or the like. On top of the spacers, the key element 101
is fixedly connected using glue, vulcanization or the like. Thereby, a volume
exist between the key element 101 and the fixator 205 in which volume the
outer part 904 of the stamped out part 901 of the display unit (not illustrated)
may be positioned. An opening 113, such as a hole or the like, is contained
between the dome element such that the stamped out part 901 may be
guided through the opening 113 such that the outer part 904 of the stamped
out part 901 may be placed in the volume (either against the fixator 205 or
the key element 101 or floating in the air due to the connection to the
stamped out part 901). Thereby, the outer part providing the alpha-numeric
value of the key element 101 is able to move freely in the plane of the fixator

205 when the key element 101 is depressed.

Figure 9 b) illustrates an embodiment of figure 9 a) in which the display unit
111 is placed above the mat 105. In this embodiment, the mat 105 may be

cast in one piece i.e. without the holes 113 of figure 9 a).

Figure 3 illustrates an embodiment in which a key element 101 of the
dynamic display keyboard 200 comprising electrically conducting fixators is in
a depressed state. In this embodiment, the thin flexible layer display unit 911
may be a touch sensitive display with capacitive detection. Thereby, when a
key element 101 is depressed, a conductive element 205 passes through an
opening left in the light generating layer 111 by the group of pixels 112
stamped out in the display unit 111 and is brought into contact with the first
and second pad parts of the PCB 115 thereby short circuiting the first and
second pad parts of at least one pad 119, thereby enabling detection of the
depressed key element 101 by the PCB 115. The detected depressed key
value may be transmitted to the processing unit 1001 for further processing.
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Figure 4 illustrates an embodiment 400 of the dynamic display keyboard 200
further comprising a layer 401 in which the key elements 101 are included.

The layer 401 may comprise a collar/ridge 402. The collar/ridge 402 may be
made of and/or may comprise an elastic and flexible material such as rubber.
Additionally, the layer 401 may comprise a rigid part 404 made of and/or
comprising a hard and non-flexible plastic.

Between the rigid part 404 and the mat 105 (in the direction 110), supporting
elements 403 may be positioned i.e. between the dome elements 201 of the
mat 105 (in the direction 405). The supporting elements 403 support the layer
401. The supporting elements 403 may be glued or vulcanized or welded to
the rigid part 404 and the mat 105.

The key elements 101 comprises a transparent part 102 i.e. a transparent
window. The key elements 101 may be glued or vulcanized or welded to the

collar/ridge 402.

In an embodiment, the collar/ridge 402 is made of and/or comprises a

transparent elastic and flexible material.

The dynamic display keyboard further comprises a group of pixels 112
associated with an outer part 904 of a stamped out part 901 of the display
unit 901. The stamped part 901 is guided through a hole 113 in the mat 105
such that the outer part 904 may be positioned between the key element and
the fixators 205.

In an embodiment, the dynamic display keyboard 400 comprises a PCB

circuit 115 below the thin flexible layer display unit 911.
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In an embodiment, the height from the top of a respective outer part 904 to
the frame part of the thin flexible layer display unit 911 plane is in the range
from about 2.0 mm to about 3.0 mm, i.e. e.g. from 2.0 mm +/- 0.3mm to

3.0mm +/- 0.3mm.

Figure 5 illustrates an embodiment in which a key element 101 of the
dynamic display keyboard 400 is in a depressed state. In the depressed
state, the dome element 201 of the depressed key element 101 and the
collar/ridge 402 of the depressed key 101 are flexing to provide the tactile
feedback of the key element 101.

In an embodiment, when a key element 101 is depressed, the electrically
conductive fixators 205 passes through an opening 113 left in the light
generating layer 111 by the group of pixels 112 stamped out in the display
unit 111 and is brought into contact with the first and second pad parts of the
PCB 115 thereby short circuiting the first and second pad parts of at least
one pad 119, thereby enabling detection of the depressed key element 101
by the PCB 115. The detected depressed key value may be transmitted to
the processing unit 1001 for further processing. 301 and 302 denotes
depressed/flexed dome elements 201, 202 and 410 and 412 denotes
depressed/flexed collar/ridge elements 402 and 411.

This embodiment, among other things, provides a keyboard with a layer 401
that is easily cleaned and which prevents dust and other things or fluids from
falling in between the dome elements 201.

Figure 7 illustrates an embodiment 700 of a device comprising a dynamic
display keyboard 701 according to any of embodiments 1, 2, and 4, i.e.
comprising a detachable part 602 and a thin flexible layer display unit 111.
Additionally, the device further comprises a second light generating layer 702
such as a LCD flatpanel or the like.
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The device 700 may comprise a sliding mechanism such that the device may
be in a closed state as indicated in figure 7 (a), a state 7 (b) in which the
dynamic display keyboard 701 comprising the detachable part 602 and the
thin flexible layer display unit 911 are slid out such that the dynamic display
keyboard may be used, and a state 7 (c) in which only the second light
generating layer 702 is slid out in order to provide a larger total light
generating device area.

In an embodiment, the detachable part 602 and the thin flexible layer display
unit 911 may be hinged together in order to enable the sliding according to
figure 7 (b). Figure 7 (c) may be achieved by opening the hinges hinging the
detachable part 602 and the thin flexible layer display unit 911 together.

In one aspect, the above-described dynamic display keyboard may be used
to e.g. provide different values to a key in a keyboard. One day, the keyboard
may provide Latin alphabet key values and the next day Cyrillic alphabet key
values. Alternatively or additionally, the dynamic display keyboard may ease
use of special keys such as Alt Gr, CTRL, etc. When pressing one of these
special keys, the dynamic display keyboard may only illuminate the keys and
key values that can be reached in combination with the special key pressed

down.

In an embodiment, the keyboard may be included in a computer system via a
wired and/or wireless communication link such as an electric cable and/or a
Bluetooth link. In this embodiment, the keyboard may comprise a short-range
radio receiver and transmitter (e.g. a Bluetooth transmitter and receiver) and
the computer system may comprise a similar short-range radio receiver and
transmitter. Additionally or alternatively, the keyboard and the computer
system may comprise a socket for an electric wire via which the computer
system and the keyboard may be connected via an electric wire.
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Although some embodiments have been described and illustrated in detail,
the invention is not restricted to them, but may also be embodied in other
ways within the scope of the subject matter defined in the following claims. In
particular, it is to be understood that other embodiments may be utilised and
structural and functional modifications may be made without departing from
the scope of the present invention.

In device claims enumerating several means, several of these means can be
embodied by one and the same item of hardware. The mere fact that certain
measures are recited in mutually different dependent claims or described in
different embodiments does not indicate that a combination of these
measures cannot be used to advantage.

Throughout the description, terms such as “above” and “below” should be
understood in a context where the keyboard is situated on a horizontal
surface with the key elements facing upwards for operation by a user of the
keyboard.

It should be emphasized that the term "comprises/comprising" when used in
this specification is taken to specify the presence of stated features, integers,
steps or components but does not preclude the presence or addition of one
or more other features, integers, steps, components or groups thereof.

Items
1. A dynamic display keyboard comprising

= a plurality of key elements 101, each key element 101
comprises a transmitting part 102 capable of transmitting at
least a part of light incident on the transmitting part;

= an elevated element 106, 107, 109, 201, 202 for each key
element 101, said elevated element being capable of providing
a tactile feedback;
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= wherein each key element 101 is fixedly connected to at least
one respective elevated element 106, 107, 109, 201, 202 via at
least one spacer 1201;

= at least one display unit 111, 911 comprising a moveable part
901 for each key element, and wherein at least a part 904 of
the moveable part is placed between the key element 101 and
the elevated element 106, 107, 109, 201, 202; and

= wherein the light propagating through a transmitting part 102
defines a visual value of the corresponding key element 101.

. A dynamic display keyboard according to item 1, wherein the elevated

elements are contained in an elastic mat 105, and wherein the
elevated elements are adapted to control the direction of movement of

the key element.

. A dynamic display keyboard according to item 1, wherein the elevated

elements are contained in an elastic mat 105, and wherein each of the
elevated elements are fixedly connected to a respective scissor
element, and wherein each of the scissor elements are adapted to
control the direction of movement of the key element.

. A dynamic display keyboard according to any of the preceding items,

wherein a part 205 of the elevated element 106, 107, 109, 201, 202 to
which the key element 101 is fixedly connected is solid and electrically
conducting.

. A dynamic display keyboard according to any of the preceding items,

wherein the dynamic display keyboard further comprises a layer 401
comprising a collar 402 for each key element and wherein each key
element 101 comprising a transmitting part 102 is fixedly connected to
a respective collar 402.
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6. A dynamic display keyboard according to item 5, wherein the dynamic
display keyboard further comprises at least one supporting element
403 positioned between the layer 401 and the mat 105 and supporting
the layer 401.

7. A dynamic display keyboard according to any of the preceding items,
wherein the height from the top of the at least one display unit 111,
911 to the top of the part 904 is selected in the range from 2.0mm to

3.0mm.

8. A dynamic display keyboard according to any of the preceding items,
wherein the transmitting part is transparent.

9. A dynamic display keyboard according to any of the preceding items,
wherein the dynamic display keyboard further comprises a PCB 115
adapted to detect a depressed key element 101.

10.A dynamic display keyboard according to item 2 or item 3, wherein the
display unit is placed below the elastic mat 105 and wherein the
elastic mat 105 comprises an opening for each key element, such that
a stamped out part of the display unit 111 pertaining to a key element
101 may be guided through the opening and positioned in a gap
between the key element 101 and the elevated element to which the
key element 101 is fixedly connected.

11.A dynamic display keyboard according to item 2 or item 3, wherein the
display unit is placed above the elastic mat 105, such that a stamped
out part of the display unit 111 pertaining to a key element 101 may
positioned in a gap between the key element 101 and the elevated
element to which the key element 101 is fixedly connected.
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12.A key for use in a keyboard comprising
= a key element 101 comprising a transmitting part 102 capable
of transmitting at least a part of light incident on the transmitting
5 part;
» an elevated element 106, 107, 109, 201, 202 adapted to
provide a tactile feedback when the key is depressed,;
= wherein the key element 101 is fixedly connected to the
elevated element 106, 107, 109, 201, 202 via at least one
10 spacer 1201 to produce a gap between the key element 101
and the elevated element;
= and wherein the gap is adapted to comprises at least a part 904

of a moveable part 901 of a display unit 111.

15 13.A key element according to item 12, wherein the elevated element is
contained in an elastic mat 105 positioned between the at least one
display unit 111, 911 and the plurality of key elements 101, and
wherein the elevated elements are adapted to control the direction of
movement of the key element.

20

14.A key element according to item 12, wherein the elevated element is
fixedly connected to a scissor element, and wherein the scissor
element is adapted to control the direction of movement of the key

element.
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Claims
1.

A dynamic display keyboard comprising

= a plurality of key elements, each key element comprising a
transmitting part configured for transmitting at least a part of
light incident on the transmitting part;

= an elevated element for each key element, each elevated
element being configured for providing tactile feedback;

= at least one spacer for each key element for fixedly connecting
each key element to at least one respective elevated element;

= a display unit comprising a frame part and comprising a
moveable part for each key element, each movable part being
movable in relation to the frame part, wherein an outer part of
each moveable part is situated between a respective key
element and the corresponding elevated element; the display
unit being configured such that light from a respective outer
part, which light propagates through a respective transmitting
part, defines a visual value of the corresponding key element.

A dynamic display keyboard according to claim 1, wherein the display
unit comprises a thin flexible layer display comprising the frame part
and each movable part.

A dynamic display keyboard according to claim 2, wherein the
thickness of the thin layer display unit is in the range of 0.1 mm to

0.2 mm.

A dynamic display keyboard according to claim 2 or 3, comprising a
data-bus integrated in the thin layer display unit, wherein the data-bus
addresses the outer part of each of the movable parts.
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. A dynamic display keyboard according to any of the preceding claims,

comprising an elastic mat containing the elevated elements, wherein
the respective elevated elements each are configured to control the
direction of movement of the respective key element.

. A dynamic display keyboard according to any of the claims 1 - 4,

comprising an elastic mat containing the elevated elements, wherein
each of the elevated elements are fixedly connected to a respective
scissor element, and wherein each of the scissor elements are
configured to control the direction of movement of the respective key

element.

. A dynamic display keyboard according to any of the preceding claims,

wherein a part of the elevated element to which the key element is
fixedly connected is solid and electrically conducting.

. A dynamic display keyboard according to any of the preceding claims,

comprising a layer comprising a collar for each key element, wherein

each key element is fixedly connected to a respective collar.

. A dynamic display keyboard according to claim 8 as dependent on

claim 5 or 6, wherein the dynamic display keyboard further comprises
at least one supporting element positioned between the layer
comprising a collar for each key element and the mat and supporting
the layer comprising a collar for each key element.

10.A dynamic display keyboard according to any of the preceding claims,

wherein the height from the top of the frame of the display unit to the
top of a respective outer part of the moveable part is selected in the

range from 2.0 mm to 3.0 mm.
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11.A dynamic display keyboard according to any of the preceding claims,

wherein the transmitting part is transparent.

12.A dynamic display keyboard according to any of the preceding claims,

comprising a printed circuit board configured to detect a depressed

key element.

13.A dynamic display keyboard according to any of the preceding claims

as dependent on claim 5 or 6, wherein the display unit is placed below
the elastic mat and wherein the elastic mat comprises an opening for
each key element, such that a respective movable part of the display
unit pertaining to a respective key element is configured to be guided
through the opening and positioned in a gap between the key element
and the elevated element to which the key element is fixedly
connected.

14.A dynamic display keyboard according to any of the preceding claims

as dependent on claim 5 or 6, wherein the display unit is placed above
the elastic mat, such that a respective movable part of the display unit
pertaining to a respective key element is configured to be positioned in
a gap between the key element and the elevated element to which the

key element is fixedly connected.

15.A key for a keyboard, the key comprising

= a key element comprising a transmitting part for transmitting at
least a part of light incident on the transmitting part;

= an elevated element configured to provide tactile feedback
when the key is being depressed;

= atleast one spacer for fixedly connecting the key element to the

elevated element such that a gap between the key element and
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the elevated element is provided; wherein the gap is configured

to comprise an outer part of a moveable part of a display unit.

16.A key according to claim 15, wherein the elevated element is

5 contained in an elastic mat positioned between the at least one display
unit and the plurality of key elements, and wherein the elevated

elements are configured to control the direction of movement of the

key element.

10 17.A key according to claim 15 or 16, wherein the elevated element is
fixedly connected to a scissor element, and wherein the scissor
element is configured to control the direction of movement of the key

element.
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