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Description

TECHNICAL FIELD

[0001] The present disclosure relates generally to in-
put devices, particularly to key assemblies for handheld
electronic devices, and more particularly to a backlit key
assembly having a reduced thickness. Such key assem-
blies are known from US-2008 094 373 (24. 04. 2008).

BACKGROUND

[0002] Keypads and keyboards in handheld electronic
devices often include illuminated or "backlit" keys. Con-
ventional mechanical and electronic components used
to backlight a key increase the thickness of the keypad
or keyboard compared to conventional keys without
backlighting. This increased thickness typically results in
a thick device profile which can be problematic for elec-
tronic devices which are designed to have progressively
thinner profiles. In view of these and other deficiencies
in keypad and keyboard designs, there remains a need
for a backlit key assembly having a reduced thickness.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1is an exploded perspective view of a key
assembly in accordance with one example embodiment
of the present disclosure;

[0004] FIG.2isaside view of the key assembly of FIG.
1;

[0005] FIG. 3 is a bottom view of the key assembly of
FIG. 1;

[0006] FIG. 4 is an enlarged view of the portion 4 of
FIG. 2;

[0007] FIG.5is atop view of the key assembly of FIG.

1;

[0008] FIG. 6 is an alternate perspective view of the
key assembly of FIG. 1;

[0009] FIG. 7 is a perspective view of a portion of a
key subassembly of the key assembly of FIG. 1 showing
a light blocking film and the top of the key gluing stems;
[0010] FIG. 8 is an alternate perspective view of the
portion of the key subassembly shown in FIG. 7 with a
one-piece keycap positioned thereabove;

[0011] FIG. 9A is a schematic diagram showing a light
diffuser of the key assembly of FIG. 1 in accordance with
one example embodiment of the present disclosure;
[0012] FIG. 9B is a schematic diagram showing a light
diffuser of the key assembly of FIG. 1 in accordance with
another example embodiment of the present disclosure;
[0013] FIG. 10 is a schematic diagram showing the
path of light rays through a light guide having the light
diffuser of FIG. 9A; and

[0014] FIG. 11 is a block diagram illustrating a hand-
held electronic device in accordance with one example
embodiment of the present disclosure.

[0015] Like reference numerals are used in the draw-
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ings to denote like elements and features.

DETAILED DESCRIPTION OF EXAMPLE EMBODI-
MENTS

[0016] The present disclosure provides a key assem-
bly for a handheld electronic device (such as a mobile
communication device) with backlit keys having a re-
duced thickness. The key assembly utilizes a local sink
(recess) in a backing plate of the key assembly to lower
the light source (e.g. LED) and flexible printed circuit
board relative to the backing plate. The key assembly
described herein provides a suitable leading space for
the light source while permitting the overall thickness of
the key assembly to be reduced compared with conven-
tional backlit key designs.

[0017] In accordance with the presentinvention, there
is provided a key assembly for use in an electronic device,
comprising: a backing plate having a top surface which
defines at least one recess; a key subassembly located
above the top surface of the backing plate, including: a
dome sheet having a number of dome switches on one
side thereof; a flexible member formed of a light trans-
missive material having opposed first and second sides,
the flexible member having a plurality of key stems lo-
cated on the first side and a plurality of actuators located
on the second side opposite the key stems and adjacent
to the dome switches for actuating them; a one-piece
keycap having a number of rigid key portions separated
by mechanically deforming portions, each key portion be-
ing attached to one of the key stems, at least one of the
rigid key portions having a light transmitting portion; a
flexible printed circuit board (PCB) received within the
recess of the backing plate and connected to the dome
sheet; a light emitting diode (LED) connected to the PCB;
and a light diffuser positioned opposite the LED having
a light incident surface and at least one light emitting
surface, wherein the light diffuser is configured to receive
light from the LED when activated and direct the light
towards the flexible member to illuminate it, wherein the
illuminated flexible member emits at least a portion of the
light received from the light diffuser through the light
transmitting portion of the keycap to illuminate it.

[0018] Further embodiments are provided in the de-
pendent claims.
[0019] The teachings of the present disclosure relate

generally to handheld electronic devices such as mobile
(e.g., wireless) communication devices including but not
limited to pagers, cellular phones, Global Positioning
System (GPS) navigation devices and other satellite nav-
igation devices, smartphones, wireless organizers and
wireless personal digital assistants (PDA). Alternatively,
the handheld electronic devices could be a device without
wireless communication capabilities such as a PDA,
electronic gaming device, digital photograph album or
picture frame, digital camera, or digital video recorder
such as a camcorder. The handheld electronic device
may comprise a touchscreen display as well as a keypad.
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It is also possible that the teachings of the present dis-
closure could be applied to electronic devices other than
handheld electronic devices such as notebook comput-
ers. These examples are intended to be non-limiting.
[0020] Reference is first made to FIGs. 1 to 8 which
illustrate a key assembly 102 for use in an electronic de-
vice in accordance with one embodiment of the present
disclosure. The key assembly 102 comprises a keycap
104, a key subassembly 110, a dome sheet 130 com-
prising a number of domes switches 132, a flexible print-
ed circuit board (PCB) 140 which is connected to the
dome sheet 130, light emitting diodes (LEDs) 142 con-
nected to the PCB 140, and a backing subassembly 150
for attaching the key assembly 102 to the host electronic
device, for example, the handheld electronic device 201
(FIG. 11) described below. In the shown embodiment,
the key assembly 102 is used in the construction of a
control key panel or keypad for the front face of the hand-
held electronic device which may be a smartphone.
[0021] In the shown embodiment, a single one-piece
keycap 104 is used. The one-piece keycap 104 has a
plurality of hard key portions 106 separated by mechan-
ically deforming portions 108. However, in other embod-
iments a series of individual keycaps could be used in
which case the key portions 106 are each part of individ-
ual keycaps attached to the key gluing stems 122 de-
scribed below. While the key portions 106 of the key as-
sembly 102 in the shown embodiment are substantially
similar in size and shape, in other embodiments the key
portions 106 may be different in size, shape, or both.
Moreover, while one dome switch 132 is provided for
every key portion 106 in the keycap 104 of the shown
embodiment, more or less than one dome switch 132 per
key portion 106 could be used in other embodiments.
[0022] The keycap 104 is formed of a rigid plastic such
as a rigid polycarbonate. The key portions 106 of the
keycap 104 have a light transmitting portion 170 (FIG.
10) for transmitting light through the keycap 104. A light
transmitting portion 170 is typically found in each key
portion 106; however, in some embodiments itis possible
that only some of the key portions 106 have a light trans-
mitting portion 170. The light transmitting portion 170 is
formed of a material having a light transmissive material
(i.e. translucent or possibly transparent) suitable for
transmitting light. This material may be the same material
or different material as the rest of the keycap 104.
[0023] In some embodiments, the keycap 104 is
formed of a rigid and light transmissive material (i.e.
translucent or possibly transparent) suitable for transmit-
ting light such as a light diffusing polycarbonate (for ex-
ample, polycarbonate L1225L) which is painted with a
desired backlighting colour followed by a second color
matching the device housing colour, and then laser-
etched to remove a portion of the secondary paint to ex-
pose the backlighting colour. In some embodiments, the
key portions 106 are painted a first colour which provides
the colour of the backlight and then painted a second
colour. The second colour can be selected to match the
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colour of the housing (not shown) of the host electronic
device 201 (FIG. 11). The second colour is then laser-
etched to expose the first colour. The laser-etching may
form predefined shapes. The predefined shapes may be
selected to provide a visual representation which pro-
vides the device user with an indication of a logical or
programmatic function performed by activating/depress-
ing the respective key of the host electronic device 201
(FIG. 11). The predefined shapes are typically different
for each key portion 106.

[0024] The first colour may vary between key portions
106. When assembled into the host electronic device
201, the LEDs 142 may be activated to provide backlight-
ing of the respective key portions 106 so as to illuminate
the laser-etched shape in the first colour. The LEDs 142
may be activated whenever the host electronic device
201 (FIG. 11) is powered-on, or by specific triggers such
as a predefined user setting, user input enabling the
backlighting of the keys (for example, the depression of
specialized key, predefined key or key combination), or
the occurrence of predefined trigger events.

[0025] The key subassembly 110 comprises a pair of
flexible members 120, a support member 114 and a pair
of light diffusers 116. The flexible members 120 include
actuators 124 for actuating the dome switches 132 of the
dome sheet 130 as well as key gluing stems (key stems)
122 for attaching the flexible members 120 to the keycap
104. The flexible members 120 each define an opening
121 for receiving the light diffusers 116 during assembly.
The light diffusers 116, when assembled into the key su-
bassembly 110, are located adjacent to the flexible mem-
bers 120 and the key cavities in which the actuators 124
of the flexible members 120 are received.

[0026] The flexible members 120 have opposed first
and second sides. The key stems 122 are located on the
first side and are attached to the underside of the key
portions 106 of the keycap 104 using a suitable adhesive.
The actuators 124 are located on the second side of the
flexible members 120 opposite the key stems 122. The
flexible members 120 bend or flex in response to depres-
sion of a corresponding key portion 106 of the keycap
104 in the assembled key assembly 102, thereby allow-
ing key travel for actuation of a dome switch 132 opposite
the corresponding actuator 124. The flexible members
120, actuators 124, key gluing stems (key stems) 122
and suitable adhesive are formed from a light transmis-
sive material (i.e. translucent or possibly transparent)
suitable for transmitting light. In the shown embodiment,
actuators 124 and key stems 122 are provided in a 1:1
ratio; however, a different ratio could be utilized in other
embodiments. While a pair of flexible members 120 is
provided in the shown embodiment, a single flexible
member 120 or multiple flexible members 120 could be
used in other embodiments depending on the number
and configuration of keys, and the configuration of the
other parts of the key subassembly 110. The flexible
members 120 are formed of a resilient deformable ma-
terial which is suitable for transmitting light. In some em-
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bodiments, the material from which the flexible members
120 are formed is translucent silicon rubber 60, Shore A.
[0027] The support member 114 surrounds at least a
portion of each of the key stems 122. In the shown em-
bodiment, the support member 114 surrounds substan-
tially the entirety of each of the key stems 122. The sup-
port member 114 is a rigid member which, in some em-
bodiments, is formed of polycarbonate such as polycar-
bonate L1225L. The support member 114 includes or
has attached thereto support pins 126 extending away
from the keycap 104 for supporting the key assembly 102
and attaching it to the housing (not shown) of the host
electronic device 201 (FIG. 11) along with the backing
subassembly 150. The pins 126 are typically heat stake
pins but could be alignment pins.

[0028] The support member 114 supports the key as-
sembly 102 and prevents it from bowing out of the hous-
ing of the host electronic device 201 (FIG. 11) or deform-
ing the key assembly 102. When a one-piece keycap is
used, the support member 114 permits local flexing and
deformation of the flexible members 120 and key portions
106 of the keycap 104. In the shown embodiment, the
support member 114 is comolded with the flexible mem-
bers 120, but could be disposed between the keycap 104
and the flexible members 120 or below the flexible mem-
bers 120 provided it is properly adhered to the bottom of
the flexible members 120.

[0029] The backing subassembly 150 comprises a
substrate such as a backing plate 152, a first double-
sided adhesive layer 156 and a second double-sided ad-
hesive layer 158. In FIG. 9A, 9B and 10 referred to below,
the dome sheet 130, PCB 140 and first double-sided ad-
hesive layer 156 are shown as one piece for the purpose
of explanation; however, persons skilled in the art will
appreciate that these are separate elements. In some
embodiments, the double-sided adhesive layers 156 and
158 could be double-side electrical conductive adhesive
types for electrical grounding the PCB 140 and dome
switches 132 to a common device ground. The backing
plate 152 is attached to the PCB 140 by the first double-
sided adhesive layer 156. The backing plate 152 provides
support for the PCB 140 as well as providing additional
support and stiffening for the key assembly 102. The
backing plate 152 is formed of metal in the shown em-
bodiment, but could be formed of a rigid plastic in other
embodiments. The backing plate 152 defines a pair of
recesses 160 within a main portion 162 thereof. The
dome sheet 130 is connected to the PCB 140 using re-
spective contacts (not shown).

[0030] The PCB 140 is attached to the backing plate
152 within the recesses 160 as in other parts of the back-
ing plate 152. As shown in FIG. 1, FIG. 9A and 10, the
LEDs 142 are connected to the PCB 140 within the re-
cesses 160 of the backing plate 152. In some embodi-
ments, projections (not shown) extending from the sup-
port member 114 press down and secure the PCB 140
and LEDs 142 within the recesses 160. The projections
are received in corresponding openings (not shown) in
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the first double-sided adhesive 156 layer and backing
plate 152.

[0031] Therecesses 160 and LEDs 142 are positioned
to avoid interference with the actuators 124 of the flexible
member 120 when the dome switches 132 are actuated.
In the shown embodiment, the LEDs 142 are positioned
adjacent to the dome switches 132. The flexible PCB 140
also includes a communication interface 144 (FIG. 5 and
6) for connecting to a communication interface (not
shown) of the PCB (not shown) of the host electronic
device for communicating with its controller 244 (FIG.
11).

[0032] In some embodiments, the recesses 160 are
0.33 mm in depth; however, the depth of the recesses
160 may vary between different embodiments of the key
assembly of the present disclosure. The recesses 160
provide a mechanism by which the PCB 140 and LEDs
142 can be locally sunk relative to the main portion 162
of the backing plate 152. The second double-sided ad-
hesive layer 158 defines openings 164 to accommodate
enlarged areas on the rear surface of backing plate 152
caused by the recesses 160. This configuration allows
the thickness of the key assembly 102 to be reduced
compared with conventional LED backlit keys while pro-
viding the required LED firing space.

[0033] The heat stake pins 126 of the support member
114 extend through corresponding holes of the dome
sheet 130, backing plate 152, first double-sided adhesive
layer 156 and second double-sided adhesive layer 158.
The heat stake pins 126 and second double-sided adhe-
sive layer 158 attach the key assembly 102 to the device
housing which, in some embodiments, has correspond-
ing recesses for receiving the enlarged portions of the
backing plate 152 caused by the recesses 160 and the
heat stake pins 126. The first and second double-sided
adhesive layers 156 and 158 are used for convenience
of assembly. In other embodiments, the first and second
double-sided adhesive layers 156 and 158 could be re-
placed with any suitable adhesive.

[0034] The dome sheet 130 comprises a number of
dome switches 132 each comprising a polyethylene
terephthalate (PET) film which overlays a collapsible
metal dome having a nickel or silver plating over gold
plating traces on a flexible PCB. As shown in FIG. 1, the
dome sheet 130 also defines openings 134 allowing light
from the LEDs 142 to pass therethrough. When a key
portion 106 is pressed, the dome of the respective dome
switch collapses thereby connecting the conductive plat-
ings and completing a connection therebetween. The
controller of the host electronic device 201 receives an
input signal in response to the connection of the conduc-
tive platings caused by actuation of the respective dome
switch 132. The controller recognizes a corresponding
inputin response to the received input signal, which could
be a character input or other input. In other embodiments,
other dome switch constructions could be used.

[0035] Referring again to FIG. 1, a light blocking film
118 may be used in some embodiments. The light block-
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ing film 118 is a black or otherwise opaque film or sheet
(for example, a paper sheet). In the shown embodiment,
the light blocking film 118 surrounds the entirety of the
key stems 122; however, in other embodiments the light
blocking film 118 surrounds only the periphery of the key
subassembly 110 so that light is blocked from escaping
from the periphery of the keycap 104. The light blocking
film 118 may used when separate keycaps are used for
the key assembly 102, but may be omitted when a one-
piece keycap is used in some embodiments.

[0036] Inotherembodiments, the support member 114
could be shaped or otherwise configured to perform all
of the light blocking thereby obviating the need for the
light blocking film 118. In yet other embodiments, the light
blocking film 118 could be shaped or otherwise config-
ured to perform all of the light blocking so that the support
member 114 need not be formed from a light blocking
material in which case both the support member 114 and
light diffusers 116 could be light transmissive (i.e. trans-
lucent or possibly transparent) and formed in a single-
shot injection molding process. Alternatively, the light
blocking film 118 could be replaced by painting of the
surfaces surrounding the key stems 122 leaving the top
ofthe key stems 122 unpainted to emit light therethrough.
The light emitted from the top of the key stems 122 is
received by the light transmitting portions 170 of the key-
cap 104 thereby providing the key backlighting.

[0037] Referring now to FIG. 9A, a light diffuser 116 in
accordance with one embodiment of the present disclo-
sure will be described. The light diffuser 116 is formed
of a light diffusing material such as polycarbonate
L1225L. The light diffusing material of the light diffuser
116 distributes ("diffuses") light received from the LED
142 located opposite to it throughout the light diffuser
116. The light diffuser 116 includes a light incidence sur-
face 12 which receives light emitted by an LED 142 lo-
cated opposite the light diffuser 116, and one or more
light emitting surfaces 14 for emitting light therefrom. Two
or more light emitting surfaces 14 extend perpendicularly
to the lightincident surface 12 in the shown embodiment.
[0038] Thelightdiffuser 116 alsoincludes opposed top
and bottom surfaces 13 and 15 respectively. The light
incident surface 12 is provided in a recess 11 of the bot-
tom surface 15 in the shown embodiment. The recess
11 allows the local thickness of the light diffuser 116 to
be reduced while still providing the required leading spac-
ing and without reducing the surface area of the light
emitting surfaces 14. It will be appreciated that the
amount of light emitted by the light diffuser 116 is affected
by the surface area of the light emitting surfaces 14. If
the surface area of the light emitting surfaces 14 is re-
duced, less light is transmitted to the flexible members
120 which results in less light being emitted through the
keycap 104, thereby decreasing the brightness of the
backlighting. In other embodiments, for example where
thickness is less of a design constraint, the light incident
surface 12 could be the entire bottom surface 15 of the
light diffuser 116 or part of the bottom surface 15 at the
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expense of increased local thickness of the light diffuser
116. Alternatively, the overall thickness of the light dif-
fuser 116 could be reduced to reduce the thickness of
the light diffuser 116 at expense of reduced surface area
for the light emitting surfaces 14 and reduced brightness
of the backlighting.

[0039] Insome embodiments, the top surface 13 of the
light diffuser 116 could be a reflective surface to enhance
the light diversion features of the light diffuser 116. Sim-
ilarly, the bottom surface 15 of the light diffuser 116, or
portions of the bottom surface 15, could be a reflective
surface.

[0040] The light diffuser 116 also includes one or more
light diversion features which, in the shown embodiment,
are angular features 16 defined by a number of angled
surfaces 17 positioned at an acute angle relative to the
light incident surface 12. In other embodiments, light di-
version features other than angular features 16 could be
used for light diversion, or the light diversion features
could be omitted. The light diversion features of the light
diffuser 116, such as the angular features 16, are con-
figured so as to cause light contacting these features to
be emitted through the light emitting surfaces 14 in a
direction generally perpendicular to the direction of the
light received from the LEDs 142.

[0041] In the embodiment shown in FIG. 9A, the light
diffuser 116 has an angular feature comprising a V-
shaped trough or channel having a triangular cross-sec-
tion defined by opposed and angled surfaces 17 (i.e., the
sides of the trough). The angled surfaces 17 form an
acute angle relative to the top surface 13 of the light dif-
fuser 116. In some embodiments, the angled surfaces
17 of the light diffuser 116 form an angle of approximately
45 degrees relative to the top surface 13. In other em-
bodiments, the angled surfaces 117 of the light diffuser
116 form an angle of approximately 40, 35 or 30 degrees.
In one example embodiment, the thickness of the light
diffuser 116 measured from the top surface 13 to the
bottom surface 15is 1.05 mm. The depth of the V-shaped
trough in the light diffuser 116 is 0.45 mm and the thick-
ness from the bottom of the trough to the light incident
surface 12 is 0.3 mm. The recess 11 within the bottom
of the light diffuser 116 is 0.3 mm from the bottom surface
15. However, it is appreciated that alternate dimensions
may be suitable, depending on the application.

[0042] As will be appreciated by persons skilled in the
art, LEDs are a point source of light and the brightness
of the backlighting depends on the distance of the re-
spective key portion 106 from its LED 142. The light di-
version features, such as the angular features 16, in-
crease the brightness and light transmission efficiency
provided by the light diffuser 116 but may be omitted in
some embodiments. The omission of the angular fea-
tures 16 may lower the brightness and light transmission
efficiency; however, the effect on brightness and light
transmission efficiency will be less with key assembly
designs having lower LED to key (or key portion) ratios.
For example, in the shown embodiment in which one
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LED 142 backlights two keys portions 106, the effect of
omitting the angularfeatures 16 would be relatively small.
Omitting light diversion features, such as the angular fea-
tures 16, may further reduce the overall thickness of the
key assembly 102.

[0043] Referring now to FIG. 9A and 10, a light guide
provided by the key assembly 102 in accordance with
one embodiment of the present disclosure will be de-
scribed. The light guide directs light emitted by the LEDs
142 through the key assembly 102 and out of the keycap
104. The light guide is provided by the light diffusers 116,
the flexible members 120, and keycap 104 of the key
assembly 102. The general path of light rays emitted from
the LEDs 142 is represented by light rays 18. Light rays
18 emitted from the LEDs 142 are received by the light
incident surface 12 of the light diffuser 116 and then dif-
fused within it. At least a portion of the light rays 18 dif-
fused by the light diffuser 116 contact the angular fea-
tures 16 which reflect and redirect the light rays 18 to-
wards the light emitting surfaces 14. The angular features
16 are configured so as to cause diffuse light contacting
them to be emitted through the light emitting surfaces 14
in a direction generally perpendicular to the direction of
the light received from the LEDs 142. Light rays 18 emit-
ted from the light emitting surfaces 14 are received by
the adjacent light transmissve flexible members 120,
causing the flexible members 120 to be illuminated. The
illuminated flexible members 120 in turn emit light rays
18 which are received by the light transmitting portions
170 of the key portions 106 of the keycap 104, causing
the light transmitting portions 170 to be illuminated in the
respective predefined shapes.

[0044] The distance from the top of the LED 142 to the
lightincident surface 12 of the light diffuser 116 is referred
to as the LED fire leading space and is represented in
FIGs. 9A and 9B by the reference "d". The LED fire lead-
ing space "d" allows light emitted from each LED 142 to
diverge, thereby increasing the surface area of the light
incidence surface 12 which receives the light from the
LEDs 142. The LED fire leading space may also provide
mechanical tolerances for use in assembling the key as-
sembly 102. In some embodiments, the key assembly
102 provides an LED fire leading space of 0.3 to 0.5 mm.
In example embodiments in which the light diffuser 116
has a thickness of approximately 1.05 mm, this configu-
ration results in a total distance of 1.05 mm to 1.25 mm
from the top of the LED 142 to the top of the light diffuser
116. These distances and the LED leading space are a
function of the light diffusing material and may vary be-
tween different designs. In addition, these distances and
the LED leading space could vary depending on the
space available for the light diffuser design.

[0045] In one example embodiment, the thickness of
the light diffuser 116 measured from the top surface 13
to the bottom surface 15 is approximately 1.05 mm and
is configured as described above and shown in FIG. 9A.
The thickness of the light blocking film 118 is approxi-
mately 0.1 mm, the distance between the top of the light

10

15

20

25

30

35

40

45

50

55

blocking film 118 to the bottom surface of the keycap 104
is approximately 0.4 mm, and the thickness of the keycap
104 is approximately 0.4 mm. This results in an overall
thickness from the bottom surface 15 of the light diffuser
116 to the top surface of the keycap 104 of approximately
1.95 mm. The dome sheet 130 (approximately 0.07 mm),
PCB 140 (approximately 0.13 mm) and backing plate 152
(approximately 0.1 mm) add approximately 0.3 mm to
the overall thickness for a total thickness of approximate-
ly 2.25 mm for the fully assembled key assembly 102
compared with a typical thickness of at least 3 mm, but
more commonly 4 mm or more, for a conventional keypad
assembly with backlighting functionality. When the ad-
hesive layers 156 and 158 are used, the overall thickness
of the assembled key assembly 102 is increased by 0.07
mm for each adhesive layer for a total of an additional
0.14 mm. The recesses 160 result in locally enlarged
portions on the back of the backing plate 152 of approx-
imately 0.33 mm. These distances may vary between
different designs.

[0046] FIG. 9B illustrates an alternative embodiment
of the light diffuser 116 in which the angular features 116,
i.e. the V-shaped trough shown in FIG. 9A, are omitted.
This reduces the thickness of the light diffuser 116 to
approximately 0.60 to 0.65 mm compared to the light
diffuser 116 shown in FIG. 9A. The light diffuser 116 of
the alternative embodiment maintains the recess 11 in
its bottom surface 15, which could be approximately 0.3
mm in some embodiments. If the light diffuser 116 of the
alternative embodiment were to replace the light diffuser
116 of FIG. 9A in the example embodiment described
above, the overall thickness of the key assembly 102
(from the bottom surface 15 of the light diffuser 116 to
the top surface of the keycap 104) would be approximate-
ly 1.55 mm when other features are kept the same.
[0047] In some embodiments, light blocking materials
are used to prevent light from escaping around the outer
boundary of the keycap 104 when assembled in the host
electronic device 201. In some embodiments, the support
member 114 is black or otherwise opaque to provide light
blocking as well as support/stiffening of the key assembly
102. In some embodiments, the support member 114
and light diffusers 116 are comolded from a rigid plastic
such as a polycarbonate using a two-shot injection mold-
ing process. A colorant is added to the molten plastic in
one shot to form the support member 114 in black or
another opaque colour. In some embodiments, the sup-
port member 114 is formed from black polycarbonate
L1225L in one shot and the light diffusers 116 are formed
from a translucent, light diffusing polycarbonate L1225L
in the other shot. Either the light diffuser 116 or support
member 114 can be formed in the first shot depending
on the structure of the part design and tooling layout. In
some embodiments, the support member 114, light dif-
fusers 116, and flexible members 120 are comolded to-
gether during manufacture.

[0048] Example embodiments of a one-piece keycap
104 will now be described, as shown in FIGs. 2-5. As
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noted above, the keycap 104 has a plurality of hard key
portions 106 separated by mechanically deforming por-
tions 108. In some embodiments, the keycap 404 may
be formed from a single piece of rigid plastic in which the
mechanically deforming portions 108 of the keycap 104
are defined by portions which are thinner than the key
portions 106 of the keycap 104. The rigid plastic may be
a right polycarbonate plastic such as polycarbonate
L1225L. The mechanically deforming portions 108 may
be defined by grooves in the keycap 104. The grooves
may be formed on one side of the keycap 104, or on
opposed sides of the keycap 104. In some embodiments,
the mechanically deforming portions 108 are approxi-
mately 0.25 mm in thickness. While the mechanically de-
forming portions 108 may have a thickness which is rel-
atively constant in some embodiments, the thickness of
the keycap 104 may vary in other portions of the keycap
104 such as across and/or between the key portions 106.
While an example thickness of the mechanically deform-
ing portions 108 of some embodiments has been de-
scribed, the thickness of the mechanically deforming por-
tions 108 may vary between different embodiments, typ-
ically as a function of the material from which the keycap
104 is constructed, the overall thickness of the keycap
104, or both.

[0049] Inthe shown embodiment each key portion 106
is separated by respective mechanically deforming por-
tions 108; however, in other embodiments more than one
key portion 106 may be defined by respective mechani-
cally deforming portions 108. For example, a pair of
spaced apart mechanically deforming portions 108 may
define a two-key pair having a toggle key construction
as used by the two centre key portions 106 of the key
assembly 102.

[0050] Insomeembodiments,the grooves may be pro-
vided on an externally facing side of the keycap 104 to
provide the dual functions of mechanical deformation to
allow for key presses of the respective key portions 106
of the keycap 104 and visual separation between key
portions 106 of the keycap 104 for key identification by
device users. In other embodiments, the grooves may
be provided on the internally facing side of the keycap
104 to provide mechanical deformation to allow for key
presses of the respective key portions 106 of the keycap
104. However, visual indications of the individual key por-
tions 106 of the keycap 104 are provided by other means
or omitted.

[0051] In other embodiments, the mechanically de-
forming portions 108 of the one-piece keycap 104 could
be comprised of a flexible material and the key portions
106 of the one-piece keycap 104 could be comprised of
a rigid material. The flexible material and rigid material
are joined together to form an integrated part. In some
embodiments, the mechanically deforming portions 108
may be formed of a flexible rubber and the key portions
106 formed of a rigid plastic such as polycarbonate which
are joined together to form an integrated part, for example
using comolding operations. Alternatively, the flexible
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material and rigid material could be joined in other ways.
[0052] The mechanically deforming portions 108 be-
tween adjacent rigid key portions 106 permit the respec-
tive rigid key portions to be individually depressed while
providing a second linkage between keys provided by
the rigid key portions 106 in addition to the linkage be-
tween keys provided by the flexible member(s) 120. This
secondary linkage, in at least some embodiments, im-
proves key stability, provides improved tactile feedback
in response to key presses (i.e., firm key presses), and
reduces the likelihood of damaging keys compared with
individual keycaps. Accordingly, a key assembly having
a one-piece keycap provides a relatively simple structure
for constructing a keypad or keyboard with a plurality of
keys.

[0053] While portions of the key assembly 102 are
shown as separate elements, some of these elements
may be combined in other embodiments or formed to-
gether using comolding in other embodiments. It is also
possible that some of the elements described as a single
element may be implemented using multiple elements in
other embodiments.

[0054] While one embodiment of a key assembly 102
used in the construction of a control key panel or keypad
of a handheld electronic device has been described
above, it will be appreciated that in other embodiments
the keypad may be located elsewhere or have a different
number of keys. For example, while the key assembly
102 is shown as a single row of keys, the teachings of
the present disclosure may be applied to the construction
of any two or more adjacent keys, such as one or more
rows or columns of keys, or other two-dimensional ar-
rangement of keys. Moreover, while the key assembly
102 described above is used in the construction of a con-
trol key panel or keypad, the teachings of the present
disclosure may be applied in the construction of a backlit
numeric keypad, a telephone keypad based on the ITU
standard (ITU E.161), a reduced keyboard or full key-
board (which could be configured in a familiar QWERTY,
QWERTZ, AZERTY, or Dvorak layout known in the art).
When constructed as a telephone keypad, a reduced
keyboard or a full keyboard of an electronic device, the
key assembly 102 could utilize the primary dome sheet
and circuitry of the electronic device. In such embodi-
ments, the number of LEDs and the ratio of keys to LEDs
increases. For example, in a full keyboard implementa-
tion, the number of LEDs is typically limited to 10 but
could be 8 or 6 or another suitable number. The light
diffusers 116 are reconfigured to receive, diffuse and
transmit light from the LEDs to the flexible member(s)
carrying the actuators 124 and key gluing stems 122.
This may require increasing the number and/or size of
the light diffusers 116 for the telephone keypad, reduced
keyboard or full keyboard of the electronic device.
[0055] Reference is now made to FIG. 11 which illus-
trates a handheld electronic device 201 in which example
embodiments described in the present disclosure can be
applied. The handheld electronic device 201 is a two-
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way communication device having data and voice com-
munication capabilities, and the capability to communi-
cate with other computer systems, for example, via the
Internet. Depending on the functionality provided by the
handheld electronic device 201, in various embodiments
the device 201 may be a multiple-mode communication
device configured for both data and voice communica-
tion, a smartphone, a mobile telephone or a PDA (per-
sonal digital assistant) enabled for wireless communica-
tion, or a computer system with a wireless modem.
[0056] The handheld electronic device 201 includes a
rigid case (not shown) housing the components of the
device 201. The internal components of the device 201
are constructed on, or connected via, a PCB (not shown).
The handheld electronic device 201 includes a controller
comprising at least one processor 240 (such as a micro-
processor) which controls the overall operation of the de-
vice 201. The processor 240 interacts with device sub-
systems such as a wireless communication subsystem
211 for exchanging radio frequency signals with the wire-
less network 203 to perform communication functions.
The processor 240 interacts with additional device sub-
systems including a display (screen) 204 such as a liquid
crystal display (LCD) screen, a keypad 202 constructed
using a key assembly in accordance with the present
disclosure such as the key assembly 102, possibly other
input devices (not shown), flash memory 244, random
access memory (RAM) 246, read only memory (ROM)
248, auxiliary input/output (I//O) subsystems 250, data
port 252 such as serial data port, such as a Universal
Serial Bus (USB) data port, speaker 256, microphone
258, short-range communication subsystem 262, and
other device subsystems generally designated as 264.
Some of the subsystems shown in FIG. 11 perform com-
munication-related functions, whereas other subsystems
may provide "resident" or on-device functions. In other
embodiments, instead of the keypad 202, the handheld
electronic device 201 may comprise a keyboard con-
structed using a key assembly in accordance with the
present disclosure such as the key assembly 102.
[0057] The device 201 may comprise a touchscreen
display in some embodiments. The touchscreen display
may be constructed using a touch-sensitive input side
connected to an electronic controller and which overlays
the display screen 204. The touch-sensitive overlay and
the electronic controller provide a touch-sensitive input
device and the processor 240 interacts with the touch-
sensitive overlay via the electronic controller.

[0058] The communication subsystem 211 includes a
receiver 214, a transmitter 216, and associated compo-
nents, such as one or more antenna elements 218 and
220, local oscillators (LOs) 222, and a processing module
such as a digital signal processor (DSP) 224. The anten-
na elements 218 and 220 may be embedded or internal
to the handheld electronic device 201 and a single an-
tenna may be shared by both receiver and transmitter,
as is known in the art. As will be apparent to those skilled
in the field of communication, the particular design of the
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wireless communication subsystem 211 depends on the
wireless network 203 in which handheld electronic device
201 is intended to operate.

[0059] The handheld electronic device 201 may com-
municate with any one of a plurality of fixed transceiver
base stations (not shown) of the wireless network 203
within its geographic coverage area. The handheld elec-
tronic device 201 may send and receive communication
signals over the wireless network 203 after the required
network registration or activation procedures have been
completed. Signals received by the antenna 218 through
the wireless network 203 are input to the receiver 214,
which may perform such common receiver functions as
signal amplification, frequency down conversion, filter-
ing, channel selection, etc., as well as analog-to-digital
(A/D) conversion. A/D conversion of a received signal
allows more complex communication functions such as
demodulation and decoding to be performed in the DSP
224. In a similar manner, signals to be transmitted are
processed, including modulation and encoding, for ex-
ample, by the DSP 224. These DSP-processed signals
are input to the transmitter 216 for digital-to-analog (D/A)
conversion, frequency up conversion, filtering, amplifica-
tion, and transmission to the wireless network 203 via
the antenna 220. The DSP 224 not only processes com-
munication signals, but may also provide for receiver and
transmitter control. For example, the gains applied to
communication signals in the receiver 214 and the trans-
mitter 216 may be adaptively controlled through auto-
matic gain control algorithms implemented in the DSP
224,

[0060] The processor 240 operates under stored pro-
gram control and executes software modules 221 stored
in memory such as persistent memory, for example, in
the flash memory 244. As illustrated in FIG. 11, the soft-
ware modules 221 comprise operating system software
223 and software applications 225. Those skilled in the
art will appreciate that the software modules 221 or parts
thereof may be temporarily loaded into volatile memory
such as the RAM 246. The RAM 246 is used for storing
runtime data variables and other types of data or infor-
mation, as will be apparent to those skilled in the art.
Although specific functions are described for various
types of memory, this is merely one example, and those
skilled in the art will appreciate that a different assignment
of functions to types of memory could also be used.
[0061] In some embodiments, the handheld electronic
device 201 also includes a removable memory card 230
(typically comprising flash memory) and a memory card
interface 232. Network access is typically associated with
a subscriber or user of the handheld electronic device
201 via the memory card 230, which may be a Subscriber
Identity Module (SIM) card for use in a GSM network or
other type of memory card for use in the relevant wireless
network type. The memory card 230 is inserted in or con-
nected to the memory card interface 232 of the handheld
electronic device 201 in order to operate in conjunction
with the wireless network 203.



15 EP 2 226 823 B1 16

[0062] The handheld electronic device 201 stores data
227 in an erasable persistent memory, which in one ex-
ample embodiment is the flash memory 244. In various
embodiments, the data 227 includes service data com-
prising information required by the handheld electronic
device 201 to establish and maintain communication with
the wireless network 203. The data 227 may also include
user application data such as email messages, address
book and contact information, calendar and schedule in-
formation, notepad documents, image files, and other
commonly stored user information stored on the hand-
held electronic device 201 by its user, and other data.
The data 227 stored in the persistent memory (e.g. flash
memory 244) of the handheld electronic device 201 may
be organized, at least partially, into a number of databas-
es each containing data items of the same data type or
associated with the same application. For example, email
messages, contact records, and task items may be
stored in individual databases within the device memory.
[0063] The handheld electronic device 201 also in-
cludes a battery 238 as a power source, which is typically
one or more rechargeable batteries that may be charged,
for example, through charging circuitry coupled to a bat-
tery interface 236 such as the serial data port 252. The
battery 238 provides electrical power to at least some of
the electrical circuitry in the handheld electronic device
201, and the battery interface 236 provides a mechanical
and electrical connection for the battery 238. The battery
interface 236 is coupled to a regulator (not shown) which
provides power V+ to the circuitry of the handheld elec-
tronic device 201.

[0064] The short-range communication subsystem
262 is an additional optional component which provides
for communication between the handheld electronic de-
vice 201 and different systems or devices, which need
not necessarily be similar devices. For example, the sub-
system 262 may include an infrared device and associ-
ated circuits and components, or a wireless bus protocol
compliant communication mechanism such as a Blue-
tooth® communication module to provide for communi-
cation with similarly-enabled systems and devices.
[0065] The handheld electronic device 201 may pro-
vide two principal modes of communication: a data com-
munication mode and an optional voice communication
mode. In the data communication mode, a received data
signal such as a text message, an email message, or
Web page download will be processed by the communi-
cation subsystem 211 and input to the processor 240 for
further processing. For example, a downloaded Web
page may be further processed by a browser application
or an email message may be processed by the email
message messaging application and output to the display
204. A user of the handheld electronic device 201 may
also compose data items, such as email messages, for
example, using the input devices in conjunction with the
display screen 204. These composed items may be
transmitted through the communication subsystem 211
over the wireless network 203.

10

15

20

30

35

40

45

50

55

[0066] In the voice communication mode, the hand-
held electronic device 201 provides telephony functions
and operates as a typical cellular phone. The overall op-
eration is similar, except that the received signals would
be output to the speaker 256 and signals for transmission
would be generated by a transducer such as the micro-
phone 258. The telephony functions are provided by a
combination of software/firmware (i.e., the voice commu-
nication module) and hardware (i.e., the microphone 258,
the speaker 256 and input devices). Alternative voice or
audio I/O subsystems, such as a voice message record-
ing subsystem, may also be implemented on the hand-
held electronic device 201. Although voice or audio signal
output is typically accomplished primarily through the
speaker 256, the display screen 204 may also be used
to provide an indication of the identity of a calling party,
duration of a voice call, or other voice call related infor-
mation.

Claims

1. Akey assembly (102) for use in an electronic device
(201), comprising:

a backing plate (152) having a top surface which
defines at least one recess (160);

a key subassembly (110) located above the top
surface of the backing plate (152), including:

a dome sheet (130) having a number of
dome switches (132) on one side thereof;
a flexible member (120) formed of a light
transmissive material having opposed first
and second sides, the flexible member
(120) having a plurality of key stems (122)
located on the first side and a plurality of
actuators (124) located on the second side
opposite the key stems (122) and adjacent
to the dome switches (132) for actuating
them;

a one-piece keycap (104) having a number
of rigid key portions (106) separated by me-
chanically deforming portions (108), each
key portion being attached to one of the key
stems (122), at least one of the rigid key
portions (106) having a light transmitting
portion (170);

a flexible printed circuit board (PCB) received
within the recess (160) of the backing plate (152)
and connected to the dome sheet (130);

a light emitting diode (LED) connected to the
PCB (140); and

alightdiffuser (116) positioned opposite the LED
(142) having a light incident surface (12) and at
least one light emitting surface (14), wherein the
light diffuser (116) is configured to receive light
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from the LED (142) when activated and direct
the light towards the flexible member (120) to
illuminate it, wherein the illuminated flexible
member (120) emits at least a portion of the light
received from the light diffuser (116) through the
light transmitting portion (170) of the keycap to
illuminate it.

The key assembly (102) of claim 1, wherein the light
diffuser (116) has a bottom surface located opposite
the LED (142) which defines a recess (160) in which
the light incident surface (12) is located.

The key assembly (102) of claim 1 or claim 2, wherein
each of the key portions has a light transmitting por-
tion (170), wherein the light diffuser (116) is config-
ured to direct light received from the LED (142) to
two or more light emitting surfaces (14) so as to illu-
minate two or more key stems (122) and the light
transmitting portions (170) of the key portions to
which the key stems (122) are attached.

The key assembly (102) of any one of claims 1 to 3,
wherein the light diffuser (116) includes light diver-
sion features opposite the light incident surface (12),
wherein the light diversion features are configured
to direct light received from the LED (142) to two or
more light emitting surfaces (14) which extends per-
pendicularly to the light incident surface (12).

The key assembly (102) of claim 4, wherein the light
diversion features are angular features formed in the
top surface of the light diffuser (116) opposite the
light incident surface (12).

The key assembly (102) of any one of claims 1 to 5,
wherein the mechanically deforming portions are de-
fined by portions thinner than the key portions of the
keycap.

The key assembly (102) of claim 6, wherein the me-
chanically deforming portions are defined by
grooves in the keycap.

The key assembly (102) of claim 7, wherein the key
portions have an externally facing side and an op-
posed internally facing side attached to the plurality
of key stems (122) of the flexible member (120),
wherein the grooves are provided on the externally
facing side thereby providing a visual separation of
the key portions.

The key assembly (102) of claim 7, wherein the
grooves are provided on opposed sides of the one-
piece keycap (104).

The key assembly (102) of any one of claims 1 to 5,
wherein the mechanically deforming portions (108)
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are comprised of a flexible material and the key por-
tions (106) are comprised of a rigid material, wherein
the mechanically deforming portions (108) and rigid
key portions (106) are joined together to form an in-
tegrated part.

The key assembly (102) of any one of claims 1 to 5,
wherein the mechanically deforming portions (108)
are comprised of a flexible rubber and the key por-
tions (106) are comprised of a rigid plastic, wherein
the mechanically deforming portions (108) and rigid
key portions (106) are comolded to form an integrat-
ed part.

The key assembly (102) of any one of claims 1 to
11, whereinthe LED (142) is located between atleast
some of the actuators (124).

The key assembly (102) of any one of claims 1 to
12, further comprising a support member (114) sur-
rounding at least a portion of each of the plurality of
key stems (122).

The key assembly (102) of claim 13, wherein the
support member (114) includes a plurality of support
pins (126) extending away from the keycap (104) for
supporting the key assembly (102) and attaching the
key assembly (102) to the housing of the electronic
device (201).

An electronic device (201), comprising:

a controller (240);

a key assembly (102) in accordance with any
one of claims 1 to 14;

wherein the controller (240) is configured for re-
ceiving input signals in response to the actuation
of the dome switches (132) and for recognizing
corresponding inputs in response to the re-
ceived input signals.

Patentanspriiche

1.

Tasten-Baugruppe (102) zur Verwendung in einer
elektronischen Vorrichtung (201), die aufweist:

eine Unterstlitzungsplatte (152), die eine obere
Oberflache hat, die zumindest eine Aussparung
(160) definiert;

eine Tasten-Teilbaugruppe (110), die sich Gber
der oberen Oberflache der Unterstiitzungsplatte
(152) befindet, die aufweist:

eine Kuppen-Platte (130), die eine Anzahl
von Kuppen-Schaltern (132) an einer Seite
davon hat;

ein flexibles Element (120), das aus einem
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lichtdurchlassigen Material gebildet ist, das
gegenulberliegende erste und zweite Seiten
hat, wobei das flexible Element (120) eine
Vielzahl von Tasten-Schéfte (122) hat, die
sich an der ersten Seite befinden, und eine
Vielzahl von Aktuatoren (124), die sich an
der zweiten Seite befinden, gegeniiberlie-
gend zu den Tasten-Schéaften (122) und an-
grenzend an die Kuppen-Schalter (132) fir
deren Betatigung;

eine einteilige Tastenkappe (104), die eine
Anzahl von starren Tasten-Abschnitten
(106) hat, die getrennt sind durch mecha-
nisch verformende Abschnitte (108), wobei
jeder Tasten-Abschnitt an einem der Ta-
sten-Schafte (122) angebracht ist, wobei
zumindest einer der starren Tasten-Ab-
schnitte (106) einen Licht-Ubertragenden
Abschnitt (170) hat;

eine flexible Leiterplatte (PCB - printed cir-
cuit board), die in der Aussparung (160) der
Unterstltzungsplatte (152) aufgenommen
ist und mit der Kuppen-Platte (130) verbun-
den ist;

eine lichtemittierende Diode (LED - light
emitting diode), die mit der PCB (140) ver-
bunden ist; und

einen Lichtdiffusor (116), der gegeniber
der LED (142) positioniertist, der eine Licht-
einfallsoberflache (12) und zumindest eine
lichtemittierende Oberflache (14) hat, wo-
bei der Lichtdiffusor (116) konfiguriert ist,
um Licht von der LED (142) zu empfangen,
wenn aktiviert, und Licht zu dem flexiblen
Element (120) zu leiten, um dieses zu be-
leuchten, wobei das beleuchtete flexible
Element (120) zumindest einen Teil des
Lichts, das von Lichtdiffusor (116) empfan-
gen wird, durch den Licht-tbertragenden
Abschnitt (170) der Tastenkappe aus-
strahlt, um diese zu beleuchten.

Tasten-Baugruppe (102) gemal Anspruch 1, wobei
der Lichtdiffusor (116) eine untere Oberflache hat,
die sich gegenuberliegend der LED (142) befindet,
die eine Aussparung (160) definiert, in der sich die
Lichteinfallsoberflache (12) befindet.

Tasten-Baugruppe (102) gemaR Anspruch 1 oder
Anspruch 2, wobei jeder der Tasten-Abschnitte ei-
nen Licht-Ubertragenden Abschnitt (170) hat, wobei
der Lichtdiffusor (116) konfiguriert ist, Licht, das von
der LED (142) empfangen wird, an zwei oder meh-
rere lichtemittierende Oberflachen (14) zu leiten, um
zwei oder mehrere Tasten-Schéafte (122) und die
Licht-Ubertragenden Abschnitte (170) der Tasten-
Abschnitte zu beleuchten, an denen die Tasten-
Schéfte (122) angebracht sind.
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Tasten-Baugruppe (102) gemal einem der Anspri-
che 1 bis 3, wobei der Lichtdiffusor (116) Lichtum-
lenkungsmerkmale gegenulberliegend der Lichtein-
fallsoberflache (12) umfasst, wobei die Lichtumlen-
kungsmerkmale konfiguriert sind, Licht, das von der
LED (142) empfangen wird, an zwei oder mehrere
lichtemittierende Oberflachen (14) zu leiten, die sich
senkrecht zu der Lichteinfallsoberflache (12) er-
strecken.

Tasten-Baugruppe (102) gemaR Anspruch 4, wobei
die Lichtumlenkungsmerkmale winkelférmige Merk-
male sind, die in der oberen Oberflache des Licht-
diffusors (116) gegeniberliegend der Lichtein-
fallsoberflache (12) ausgebildet sind.

Tasten-Baugruppe (102) gemal einem der Anspri-
che 1 bis 5, wobei die mechanisch verformenden
Abschnitte durch Abschnitte definiert sind, die diin-
ner sind als die Tasten-Abschnitte der Tastenkappe.

Tasten-Baugruppe (102) gemafR Anspruch 6, wobei
die mechanisch verformenden Abschnitte durch Ril-
len in der Tastenkappe definiert sind.

Tasten-Baugruppe (102) gemaf Anspruch 7, wobei
die Tasten-Abschnitte eine nach aufen liegende
Seite und eine gegenlberliegende nach innen lie-
gende Seite haben, die an der Vielzahl von Tasten-
Schaften (122) des flexiblen Elements (120) ange-
bracht sind, wobei die Rillen an der nach auf3en lie-
genden Seite vorgesehen sind, wodurch eine visu-
elle Trennung der Tasten-Abschnitte vorgesehenist.

Tasten-Baugruppe (102) gemaR Anspruch 7, wobei
die Rillen an gegeniiberliegenden Seiten der eintei-
ligen Tastenkappe (104) vorgesehen sind.

Tasten-Baugruppe (102) gemal einem der Anspri-
che 1 bis 5, wobei die mechanisch verformenden
Abschnitte (108) aus einem flexiblen Material beste-
hen und die Tasten-Abschnitte (106) aus einem star-
ren Material bestehen, wobei die mechanisch ver-
formenden Abschnitte (108) und die starren Tasten-
Abschnitte (106) miteinander verbunden sind, um ei-
nen integrierten Teil zu bilden.

Tasten-Baugruppe (102) gemal einem der Anspri-
che 1 bis 5, wobei die mechanisch verformenden
Abschnitte (108) aus einem flexiblen Gummi beste-
hen und die Tasten-Abschnitte (106) aus einem star-
ren Kunststoff bestehen, wobei die mechanisch ver-
formenden Abschnitte (108) und die starren Tasten-
Abschnitte (106) zusammen geformt werden, um ei-
nen integrierten Teil zu bilden.

Tasten-Baugruppe (102) gemal einem der Anspri-
che 1 bis 11, wobei sich die LED (142) zwischen
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zumindest einigen der Aktuatoren (124) befindet.

Tasten-Baugruppe (102) gemaR einem der Anspri-
che 1 bis 12, die weiter ein Unterstiitzungselement
(114) aufweist, das zumindest einen Teil von jedem
der Vielzahl von Tasten-Schéaften (122) umgibt.

Tasten-Baugruppe (102) gemal Anspruch 13, wo-
bei das Unterstitzungselement (114) eine Vielzahl
von Unterstltzungsstiften (126) umfasst, die sich
weg von der Tastenkappe (104) erstrecken, zum Un-
terstiitzen der Tasten-Baugruppe (102) und Befesti-
gen der Tasten-Baugruppe (102) an dem Gehause
der elektronischen Vorrichtung (201).

Elektronische Vorrichtung (201), die aufweist:

eine Steuervorrichtung (240);

eine Tasten-Baugruppe (102) in Ubereinstim-
mung mit einem der Anspriiche 1 bis 14;
wobei die Steuervorrichtung (240) konfiguriert
ist zum Empfangen von Eingangssignalen in
Reaktion auf die Betatigung der Kuppen-Schal-
ter (132) und zum Erkennen entsprechender
Eingaben in Reaktion auf die empfangenen Ein-
gangssignale.

Revendications

1.

Ensemble de touches (102) pour utilisation dans un
dispositif électronique (201), comprenant :

une plaque (152) d’appui ayant une surface su-
périeure qui définit au moins un évidement
(160) ;

un sous-ensemble de touches (110) situé au-
dessus de la surface supérieure de la plaque
(152) d’appui, incluant :

une feuille bombée (130) ayant un certain
nombre d’interrupteurs bombés (132) sur
I'un de ses cotés ;

un élément souple (120) fait d’'une matiére
transmettant la lumiére ayant des premier
et second coOtés opposés, I'élément souple
(120) ayant une pluralité de poussoirs (122)
de touche surle premier cété et une pluralité
d’actionneurs (124) situés sur le second c6-
té opposé aux poussoirs (122) de touche et
adjacents aux interrupteurs bombés (132)
pour les actionner ;

un couvre-touches (104) d’'une seule piece
ayant un certain nombre de parties rigides
(106) formant touche séparées par des par-
ties (108) se déformant mécaniquement,
chaque partie formant touche étant fixée a
'un des poussoirs (122) de touche, au

10

15

20

25

30

35

40

45

50

55

12

moins I'une des parties rigides (106) de tou-
che ayant une partie (170) transmettant la
lumiere ;

une carte a circuit imprimé (PCB pour "Printed
Circuit Board") souple recue a l'intérieur de I'évi-
dement (160) de la plaque (152) d’appui et con-
nectée a la feuille bombée (130) ;

une diode émettrice de lumiere (LED pour "Light
Emitting Diode") connectée a la PCB (140) ; et
un diffuseur (116) de lumiére placé a I'opposé
de la LED (142) ayant une surface (12) d’inci-
dence de lumiere et au moins une surface (14)
émettrice de lumiére, dans lequel le diffuseur
(116) de lumiere est constitué pour recevoir de
la lumiére provenant de la LED (142) lorsqu’elle
est activée et pour diriger la lumiére vers I'élé-
ment souple (120) pour I'éclairer, dans lequel
I'élément souple éclairé (120) émet au moins
une partie de la lumiére regue du diffuseur (116)
de lumiere a travers la partie (170) transmettant
la lumiére du couvre-touches pour I'éclairer.

2. Ensemble de touches (102) selon la revendication

1, dans lequel le diffuseur (116) de lumiére posséde
une surface inférieure, située a I'opposé de la LED
(142), qui définit un évidement (160) dans lequel est
située la surface (12) d’incidence de lumiére.

Ensemble de touches (102) selon la revendication
1 ou la revendication 2, dans lequel chacune des
parties formant touche posséde une partie (170)
transmettant la lumiére, dans lequel le diffuseur
(116) de lumiére est constitué pour diriger de la lu-
miére regue de la LED (142) vers deux, ou plus, sur-
faces (14) émettrices de lumiere de fagon a éclairer
deux, ou plus, poussoirs (122) de touche et les par-
ties (170) transmettant la lumiére des parties formant
touche auxquelles sont fixés les poussoirs (122) de
touche.

Ensemble de touches (102) selon I'une quelconque
des revendications 1 a 3, dans lequel le diffuseur
(116) de lumiére posséde des éléments de déviation
de lumiére en face de la surface (12) d’incidence de
lumiére, dans lequel les éléments de déviation de
lumiére sont constitués pour diriger de la lumiére re-
cue de la LED (142) vers deux, ou plus, surfaces
(14) émettrices de lumiére qui s’étendent perpendi-
culairement a la surface (12) d’incidence de lumiére.

Ensemble de touches (102) selon la revendication
4, dans lequel les éléments de déviation de lumiere
sontdes éléments angulaires formés dans la surface
supérieure du diffuseur (116) de lumiére opposée a
la surface (12) d’incidence de lumiére.

6. Ensemble de touches (102) selon I'une quelconque
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des revendications 1 a 5, dans lequel les parties se
déformant mécaniquement sont définies par des
parties plus minces que les parties formant touche
du couvre-touches.

Ensemble de touches (102) selon la revendication
6, dans lequel les parties se déformant mécanique-
ment sont définies par des rainures dans le couvre-
touches.

Ensemble de touches (102) selon la revendication
7, dans lequel les parties formant touche ont un cété
tourné vers I'extérieur et un c6té opposé tourné vers
l'intérieur fixé a la pluralité de poussoirs (122) de
touches de I'élément souple (120), dans lequel les
rainures sont disposées sur le coté tourné vers I'ex-
térieur en réalisant ainsi une séparation visuelle des
parties formant touche.

Ensemble de touches (102) selon la revendication
7, dans lequel les rainures sont disposées sur les
cbtés opposés du couvre-touches (104) d’une seule
piece.

Ensemble de touches (102) selon I'une quelconque
des revendications 1 a 5, dans lequel les parties
(108) se déformant mécaniquement sont compo-
sées d’'une matiére souple et les parties (106) for-
mant touche sont composées d’'une matiére rigide,
dans lequel les parties (108) se déformant mécani-
quement et les parties rigides (106) formant touche
sont réunies ensemble pour former une pieéce d’'un
seul tenant.

Ensemble de touches (102) selon I'une quelconque
des revendications 1 a 5, dans lequel les parties
(108) se déformant mécaniquement sont compo-
sées d'un caoutchouc souple et les parties (106) for-
mant touche sont composées d’un plastique rigide,
dans lequel les parties (108) se déformant mécani-
quement et les parties rigides (106) formant touche
sont moulées conjointement pour former une piéce
d’un seul tenant.

Ensemble de touches (102) selon I'une quelconque
des revendications 1 a 11, dans lequel la LED (142)
est située entre au moins certains des actionneurs
(124).

Ensemble de touches (102) selon I'une quelconque
des revendications 1 a 12, comprenant en outre un
élément support (114) entourant au moins une partie
de chacun de la pluralité de poussoirs (122) de tou-
che.

Ensemble de touches (102) selon la revendication
13, dans lequel I'élément support (114) inclut une
pluralité d’ergots (126) de support s’étendant en
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s’écartant du couvre-touches (104) pour supporter
I'ensemble de touches (102) et fixant 'ensemble de
touches (102) au boitier du dispositif électronique
(201).

15. Dispositif électronique (201), comprenant :

un régisseur (240) ;

un ensemble de touches (102) selon 'une quel-
conque des revendications 1 a 14 ;

dans lequel le régisseur (240) est constitué pour
recevoir des signaux d’entrée en réponse a la
manoeuvre des interrupteurs bombés (132) et
pour reconnaitre des entrées correspondantes
en réponse aux signaux d’entrée regus.
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