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(54) A key assembly for a handheld electronic device having a one-piece keycap

(57) A key assembly (102,402) for an electronic de-
vice (201) having a one-piece keycap (104,404) and an
electronic device having such a keycap are provided. In
accordance with one embodiment, there is provided a
key assembly for use in an electronic device, comprising:
a keycap having a plurality of rigid key portions (106,406)
separated by mechanically deforming portions
(108,408); and a flexible member (122,124,422,424)

having opposed first and second sides, the first side hav-
ing a plurality of key stems (122,422) which are attached
to the plurality of key portions (106,406), the second side
having a plurality of actuators (124,424) for actuating
dome switches of the electronic device.
In accordance with another embodiment, the key assem-
bly further comprises LEDs (442) and transparent por-
tions (460).
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Description

TECHNICAL FIELD

[0001] The present disclosure relates generally to in-
put devices, and more particularly to key assemblies for
handheld electronic devices, and more particularly to a
key assembly for a handheld electronic device having a
one-piece keycap.

BACKGROUND

[0002] Keypad and keyboard designs in handheld
electronic devices attempt to balance several design con-
straints which often include the ability to provide illumi-
nated keys, a visual separation between keys, a tactile
separation between keys, tactile feedback to device us-
ers in response to a key press, and providing such fea-
tures within a relatively thin device profile.
[0003] Modern keypad and keyboard designs often uti-
lize dome switches rather than mechanical "hard closing"
switches to provide a thinner device profile. Dome switch-
es provide "soft closing" switches compared to mechan-
ical "hard closing" switches which, depending on the key
assembly in which the switches are used, may result in
poor tactile feedback to device users in response to a
key press (often described as a soft or "spongy" key
press). Depending on the keypad or keyboard design
which is used, the use of dome switches may result in
keys which are wobbly and unstable, and more prone to
damage. In view of these and other deficiencies in keypad
and keyboard designs, there remains a need for im-
proved key assemblies for handheld electronic devices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 is a sectional view of a key assembly in
accordance with one example embodiment of the present
disclosure;
[0005] FIG. 2 is an exploded sectional view of the key
assembly of FIG. 1;
[0006] FIG. 3 is a top view of the key subassembly of
FIG. 2;
[0007] FIG. 4 is an exploded perspective view of a key
assembly in accordance with another example embodi-
ment of the present disclosure;
[0008] FIG. 5 is a perspective view of a light guide su-
bassembly for the key assembly of FIG. 4;
[0009] FIG. 6 is a perspective view of the light guide
subassembly of FIG. 5 with a keycap;
[0010] FIG. 7 is a schematic diagram of the main por-
tions of the key assembly of FIG. 4 showing the path of
light through the light guide subassembly;
[0011] FIG. 8 is a sectional view of a keycap in accord-
ance with an alternate embodiment of the present dis-
closure; and
[0012] FIG. 9 is a block diagram illustrating a handheld
electronic device in accordance with one example em-

bodiment of the present disclosure.
[0013] Like reference numerals are used in the draw-
ings to denote like elements and features.

DETAILED DESCRIPTION OF EXAMPLE EMBODI-
MENTS

[0014] The present disclosure provides a key assem-
bly for a handheld electronic device (such as a mobile
communications device) having a one-piece keycap. The
keypad has mechanically deforming portions between
key portions. The key assembly provides improved 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 at least some
of the known key assemblies. In addition, in some em-
bodiments the mechanically deforming portions may be
provided using grooves formed in the one-piece keypad
which, when provided on the externally facing side of the
keycap, provides a visual separation between key por-
tions of the keypad for key identification by device users.
[0015] In accordance with one embodiment of the
present disclosure, there is provided a key assembly for
use in an electronic device, comprising: a keycap having
a plurality of rigid key portions separated by mechanically
deforming portions; and a flexible member having op-
posed first and second sides, the first side having a plu-
rality of key stems which are attached to the plurality of
key portions, the second side having a plurality of actu-
ators for actuating dome switches of the electronic de-
vice.
[0016] In accordance with another embodiment of the
present disclosure, there is provided an electronic de-
vice, comprising: a controller for controlling the operation
of the device; a dome sheet comprising a plurality of
dome switches connected to the controller for generating
an input signal in response to actuation thereof; and a
key assembly comprising: a keycap having a plurality of
rigid key portions separated by mechanically deforming
portions; and a flexible member having opposed first and
second sides, the first side having a plurality of key stems
which are attached to the plurality of key portions, the
second side having a plurality of actuators for actuating
the dome switches; the controller being configured for
receiving input signals in response to the actuation of the
dome switches and for recognizing corresponding inputs
in response to the received input signals. In at least some
embodiments, a printed circuit board connects the dome
switch sheet and the controller.
[0017] The teachings of the present disclosure relate
generally to handheld electronic devices such as mobile
(e.g., wireless) communication devices such as pagers,
cellular phones, Global Positioning System (GPS) navi-
gation devices and other satellite navigation devices,
smartphones, wireless organizers and wireless personal
digital assistants (PDA). The handheld electronic devices
could be a device without wireless communication capa-
bilities such as a PDA, electronic gaming device, digital
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photograph album or picture frame, digital camera, or
digital video recorder such as a camcorder. The portable
electronic device may comprise a touchscreen display
as well as a keypad. These examples are intended to be
nonlimiting. It is also possible that the teachings of the
present disclosure could be applied to electronic devices
other than handheld electronic devices such as notebook
computers.
[0018] Reference is first made to FIG. 1 to 3 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 single-
piece keycap 104 having a plurality of hard key portions
106 separated by mechanically deforming portions 108,
a key subassembly 120, and a dome sheet 130 compris-
ing a plurality of dome switches 132. In other embodi-
ments, the dome sheet 130 may be considered part of
the host electronic device such as a handheld electronic
device 201 (FIG. 9).
[0019] The key subassembly 120 comprises a hard
frame (126,128) formed of a rigid plastic and a flexible
member (122, 124) formed of soft rubber. In at least some
embodiments, the hard frame (126,128) is formed of a
rigid polycarbonate using injection molding (which is
polycarbonate L1225L in some embodiments) and the
flexible member (122, 124) is formed from silicone rubber
60, Shore A using compression molding. Similarly, in at
least some embodiments, the keycap 104 is formed of a
rigid polycarbonate using injection molding (which is
polycarbonate L1225L in some embodiments). In the
shown embodiment, the hard frame (126,128) is comold-
ed with the flexible member (122, 124).
[0020] In some embodiments, each dome switch 132
comprises a polyethylene terephthalate (PET) film which
overlays a collapsible metal dome having a nickel plating
over a gold plating on a flexible printed circuit board
(PCB). When a key portion 106 is pressed, the dome of
the respective dome switch collapses thereby connecting
the conductive platings and completing a connection
therebetween. The controller of the host electronic device
receives an input signal in response to the connection of
the conductive platings caused by actuation of the dome
switch. The controller recognizes a corresponding input
in 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.
[0021] The key subassembly 120 comprises a flexible
member having opposed first and second sides repre-
sented by references 125 and 127. The flexible member
has a plurality of key stem protrusions 122 on the first
side 125 for attaching the flexible member to the plurality
of key portions 106 of the keycap 104. The key stem
protrusions 122 are sometimes referred to as key gluing
stems, and are attached to the plurality of key portions
106 on an opposed internally facing side 107 of the key-
cap 104 using a suitable adhesive. The flexible member
also has a plurality of actuators 124 on the second side
127 for actuating the dome switches 132 of the dome

sheet 130.
[0022] The key subassembly 120 also includes a stiff-
ening member 128 which surrounds at least a portion of
each of the plurality of key stem protrusions 122. The
stiffening member 128 may be formed of metal or rigid
plastic (i.e., a hard plastic or inflexible plastic) in some
embodiments. The stiffening member 128 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. The pins 126 are typically heat stake
pins but could be alignment pins. The stiffening member
128 supports the key assembly 102 and prevents it from
bowing out of the housing of the host electronic device
or deforming the key assembly 102 while allowing local
flexing and deformation of the flexible member and key
portions 106 of the key cap 104. In the shown embodi-
ment, the stiffening member 128 is disposed between
the keycap 104 and the flexible member and surrounds
the entirety of each of the plurality of key stem protrusions
122. In other embodiments, the stiffening member 128
could be comolded with the flexible member, or disposed
below the flexible member provided it is proper adhered
to the bottom of the flexible member at the location of the
support pins 126.
[0023] In some embodiments, the mechanically de-
forming portions 108 of the keycap 104 are thinner than
the key portions 106 of the keycap 104. In such embod-
iments, the mechanically deforming portions 108 may be
defined by grooves in the keycap as shown, for example,
in FIG. 1 to 3. In some embodiments, the grooves may
be formed on one side of the keycap 104 as shown, for
example, in FIG. 1 to 3. In other embodiments, the
grooves may be formed on opposed sides of the keycap
104 as shown in FIG. 8. In some embodiments, the me-
chanically deforming portions 108 are approximately
0.25 mm in thickness. While the mechanically deforming
portions 108 may have a thickness which is relatively
constant in some embodiments, the thickness of the key-
cap 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.
[0024] In some embodiments, the grooves may be pro-
vided on an externally facing side 105 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 105 of the keycap
104 to provide mechanical deformation to allow for key
presses of the respective key portions 106 of the keycap
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104. However, visual indications of the individual key por-
tions 106 of the keycap 104 are provided by other means.
[0025] In other embodiments, the mechanically de-
forming portions 108 could be comprised of a flexible
material and the key portions 106 are comprised of a rigid
material. In some embodiments, the mechanically de-
forming portions 108 may be formed of a flexible rubber
and the key portions 106 formed of a rigid plastic such
as polycarbonate. The mechanically deforming portions
108 could be formed of a flexible rubber comolded with
a rigid plastic which forms the key portions 106.
[0026] In the shown embodiment of FIG. 1 to 3, each
key portion 106 is separated by respective mechanically
deforming portions 108, however in other embodiments
more than one key portion 106 may be defined by re-
spective mechanically deforming portions 108. For ex-
ample, a pair of spaced apart mechanically deforming
portions 108 may define a two-key pair having a toggle
key construction as in the key assembly 402 of FIG. 4.
[0027] Referring to FIG. 4 to 7, a key assembly 402 for
use in an electronic device in accordance with another
embodiment of the present disclosure will be described.
As will be described in more detail below, the key assem-
bly 402 is similar to the key assembly 102 in many re-
spects with notable differences being that the key as-
sembly 402 provides backlighting of its key portions, cir-
cuitry for actuating the domes, and structural elements
for mounting/attaching the key assembly 402 to the host
electronic device. The key assembly 402 of FIG. 4 to 7
is used in the construction of a control key panel or key-
pad of front face of a handheld electronic device such as
a smartphone. The key portions represent a phone call
key, a menu key, escape (ESC) key, and an end phone
key.
[0028] The key assembly 402 comprises a single-
piece keycap 404 having a plurality of key portions 406
separated by mechanically deforming portions 408, a
light guide subassembly 410, a dome sheet 430 com-
prising domes switches 432, a flexible PCB 440 including
light emitting diodes (LEDs) 442, and a mounting sub-
assembly 450 for mounting the key assembly 402 to the
host electronic device, for example, the handheld elec-
tronic device 201 described below. At least some of the
key portions 406 have a transparent portion or window
460 (FIG. 7) for transmitting light therethrough. In the
shown embodiment, each of the key portions 406 have
a transparent portion 460 for transmitting light there-
through to provide backlighting of the key portions 406.
In at least some embodiments, the keycap 404 is formed
of a rigid polycarbonate. The key portions 406 and me-
chanically deforming portions 408 of the keycap 404 are
formed in a manner similar to the keycap 104 described
above. However, the keycap 404 includes only 2 me-
chanically deforming portions 408.
[0029] In some embodiments, the keycap 404 is
formed of a transparent material such as a light diffusing
polycarbonate which is painted with a desired colour or
colours and laser-etched to remove a portion of the paint

and expose the transparent material for transmitting light
therethrough. In some embodiments, the key portions
406 are painted a first colour which will provide the back-
light colour and then painted a second colour which, for
example, matches a colour of the housing of the host
electronic device 201. The second colour is then laser-
etched in predefined shapes to expose the first colour.
The predefined shape may be used to provide a visual
representation will informs the device user of a function
of the respective key portions 406. The predefined shape
is typically different for each key portion 406. The first
colour may vary between key portions 406. When as-
sembled into the host electronic device 201, activation
of the LEDs backlights the respective key portions 406
so as to illuminate the laser-etched shape in the respec-
tive background colour (e.g., the first colour).
[0030] The light guide subassembly 410, shown in
greater detail in FIG. 4 and 5, comprises an opaque light
blocking sheet 412, a stiffening member 414, a pair of
transparent members 416 formed of a light diffusing ma-
terial such as a light diffusing polycarbonate, and a pair
of flexible members 420 each comprising a pair of key
stem protrusions 422 on a first side thereof and a pair of
actuators 424 (only one actuator 424 in each pair being
shown in FIG. 4) on a second side of the flexible members
420 opposite the first side. In other embodiments, a single
flexible member rather than a pair of flexible members
420 could be used. The flexible members 420 are formed
of a transparent material for transmitting light there-
through. The transparent material from which the flexible
members 420 are formed is also a resilient deformable
material which, in some embodiments, is a transparent
silicon rubber 60, Shore A using compression molding.
[0031] The stiffening member 414 is formed of an
opaque light blocking to provide light blocking as well as
stiffening of the key assembly 402. The stiffening mem-
ber 414 also includes or has attached thereto support
pins 426 extending away from the keycap 404 for sup-
porting the key assembly 402 and attaching the key as-
sembly 402 to the housing (not shown) of the host elec-
tronic device along with the mounting subassembly 450.
The pins 426 are typically heat stake pins but could be
alignment pins.
[0032] In some embodiments, the light blocking sheet
412 is a black or other opaque paper sheet. In some
embodiments, the stiffening member 414 is formed of a
black polycarbonate and the transparent members 416
are a clear light diffusing polycarbonate. In some embod-
iments, the stiffening member 414 and transparent mem-
bers 416 may be comolded using a two-shot injection
molding process in which the stiffening member 414 is
formed from a black polycarbonate in the first shot and
the transparent members 416 are formed from a clear
light diffusing polycarbonate in the second shot. In other
embodiments, the stiffening member 414 could be
shaped or otherwise configured to perform all of the light
blocking obviating the need for the light blocking sheet
412. In yet other embodiments, the light blocking sheet
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412 could be shaped or otherwise configured to perform
all of the light blocking so that the stiffening member 414
need not be formed from a light blocking material in which
case the stiffening member 414 and transparent mem-
bers 416 could be one piece.
[0033] In the shown embodiments the light blocking
material surrounds the entirety of the key stem projec-
tions 422; however, in other embodiments the light block-
ing material need only surround the periphery of the light
guide assembly 410 in a manner that light is blocked from
escaping from the periphery of the keycap 404.
[0034] The flexible PCB 440 includes a pair of LEDs
442 positioned adjacent to the second side of the flexible
members 420 and the actuators 424 are located for illu-
minating adjacent key portions 406 having a transparent
portion and the via the corresponding key stem protru-
sions 422 and transparent members 416 when the LEDs
442 are activated. The transparent members 416 are lo-
cated directly above the LEDs 442 and, in combination
with the key stem protrusions 422 and actuators 424,
provide the light transmissive materials of the light guide
allowing the transmission of light out through the trans-
parent portions 460 of the keycap 404. The light blocking
sheet 412 and stiffening member 414 provide the block-
ing transmissive materials of the light guide and prevent
light from escaping around the outer boundary of the key-
cap 404 when assembled in the host electronic device
201. The LEDs 442 are positioned to avoid interference
with the plurality of actuators 424 when the dome switch-
es 432 are actuated. In the shown embodiment, the LEDs
442 are positioned adjacent to the dome switches 432.
The flexible PCB 440 also includes contacts connected
to the dome switches 432 of the dome switch sheet 430
and a communication interface 444 for connecting to a
communication interface of the PCB of the host electronic
device for communicating with its controller 244 (FIG. 9).
[0035] The mounting subassembly 450 comprises a
first double-sided adhesive layer 452, a secondary stiff-
ener 454 having three clips 455 for attaching the key
assembly 402, and a second double-sided adhesive lay-
er 456 for mounting the key assembly 402 to the host
electronic device. The secondary stiffener 454 provides
support for the PCB 440. The first double sided adhesive
452 layer adheres the PCB 440 to the secondary stiffener
454. The secondary stiffener 454 is formed of metal or
rigid plastic and provides additional stiffening of the key
assembly 402. The PCB 440 and the layers 452, 454 and
456 of the mounting subassembly 450 each define a plu-
rality of holes which are arranged within each layer and
aligned between layers for allowing the heat stake pins
426 to extend therethrough. The heat stake pins 426,
clips 455 on the secondary stiffener 454, and the second
double-sided adhesive layer 456 attach the key assembly
402 to the device housing. In other embodiments, if the
dome sheet 430 and PCB 440 are omitted because a
primary dome sheet and PCB of the host electronic de-
vice are being used, the mounting assembly 450 could
be omitted.

[0036] Referring to FIG. 7, the path of light 470 through
the light guide subassembly 410 will now be briefly dis-
cussed. The key assembly 402, using the light guide su-
bassembly 410, creates a path of light 470 from the LEDs
442 of the PCB layer 440, through the transparent mem-
bers 416 and 420, and through the transparent portions
460 of the key portions 406 of the keycap 404 to illuminate
the predefined shapes of the transparent portions 460.
The light emitted from the LEDs 442 first passes into the
transparent members 416 of the light guide subassembly
410. The light blocking materials of the light guide sub-
assembly 410 direct the light outwardly towards the trans-
parent flexible members 420 and block the light from es-
caping from the periphery of the keycap 404. Next, the
light passes from the transparent flexible members 420
through the transparent portions 460 in the adjacent key
portions 406 of the key cap 404.
[0037] In the key assembly 402, the light guide sub-
assembly 410 provides the dual functions of a light guide
and a stiffener. However, in other embodiments a stiff-
ening member without light guiding could be used instead
of the light guide subassembly 410. In such embodi-
ments, the stiffening member is similar to the stiffening
member 128 described above in connection with FIG. 1
to 3 and surrounds at least a portion of each of the plurality
of key stem protrusions 422 which are attached to the
plurality of key portions 406. Typically, the stiffening
member surrounds the entirety of each of the plurality of
key stem protrusions 422. The stiffening member 128
may be formed of metal or rigid plastic (i.e., a hard plastic
or inflexible plastic) in some embodiments. The stiffening
member could take the shape of the light blocking sheet
412 or the stiffening member 414 of the light guide sub-
assembly 410 shown in FIG. 4. The stiffening member
includes or has attached thereto the support pins 426.
The stiffening member supports the key assembly 402
and prevents it from bowing out of the housing of the host
electronic device or deforming the key assembly 402
while allowing local flexing and deformation of the flexible
member and key portions 406 of the key cap 404. The
stiffening member could surround the entirety of each of
the plurality of key stem protrusions 422, and could be
disposed between the keycap 404 and the flexible mem-
bers 420, comolded with the flexible members 420, or
disposed below the flexible members 420 provided it is
proper adhered to the bottom of the flexible members
420 at the location of the support pins 426.
[0038] While portions of the key assemblies 102 and
402 are shown as separate elements, some of these el-
ements may be combined in other embodiments or
formed together using comolding in other embodiments.
It is also possible that some of the elements described a
single element may be implemented using multiple ele-
ments in other embodiments.
[0039] While the key portions 106 and 406 of the key
assemblies 102 and 402 are substantially similar in size
and shape, in other embodiments the key portions 106
and 406 may differ in size, shape, or both. Moreover,
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while one dome switch is provided for every key portion
106, 406 in the keycaps 104, 404 of the shown embod-
iments, more or less than one dome switch could be used
per key portion 106, 406 in other embodiments.
[0040] While the key assembly 402 of FIG. 4 to 7 is
used in the construction of a control key panel or keypad
of a handheld electronic device, in other embodiments
the keypad may be located elsewhere, may be used for
other functions, and may have a different number of keys.
For example, the key assembly 402 may utilize a primary
dome switch sheet and circuitry of the handheld electron-
ic device which, for example, may be used by a keyboard
of the handheld electronic device. Moreover, while the
key assemblies 102 and 402 are shown as being a row
of keys, it will be appreciated that the teachings of the
present disclosure may be applied to the construction of
any two or more adjacent keys, such as a row of keys, a
column of keys, or a two-dimensional arrangement of
keys. Moreover, the teachings of the present disclosure
may be applied in the construction of control keys in a
control panel of an electronic device such as a handheld
electronic device, a keypad such as a standard numeric
keypad, or a full keyboard (which could be configured in
a familiar QWERTY, QWERTZ, AZERTY, or Dvorak lay-
out known in the art).
[0041] Reference is now made to FIG. 9 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-
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. However, the handheld electronic device 201
Depending on the functionality provided by the handheld
electronic device 201, in various embodiments the device
201 may be a multiple-mode communication device con-
figured for both data and voice communication, a smart-
phone, a mobile telephone or a PDA (personal digital
assistant) enabled for wireless communication, or a com-
puter system with a wireless modem.
[0042] 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 printed circuit
board (PCB). The handheld electronic device 201 in-
cludes a controller comprising at least one processor 240
(such as a microprocessor) which controls the overall
operation of the device 201. The processor 240 interacts
with device subsystems such as a wireless communica-
tion subsystem 211 for exchanging radio frequency sig-
nals with the wireless network 203 to perform communi-
cation functions. The processor 240 interacts with addi-
tional device subsystems including a display (screen)
204 such as a liquid crystal display (LCD) screen, a key-
pad 202 constructed using a key assembly in accordance
with the present disclosure such as the key assembly
102 of FIG. 1 or the key assembly 402 of FIG. 4, possibly
other input devices (not shown), flash memory 244, ran-

dom 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. 9 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 of FIG.
1 or the key assembly 402 of FIG. 4.
[0043] 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.
[0044] 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
wireless communication subsystem 211 depends on the
wireless network 203 in which handheld electronic device
201 is intended to operate.
[0045] The handheld electronic device 201 may com-
municate with any one of a plurality of fixed transceiver
base stations 108 of the wireless network 203 within its
geographic coverage area. The handheld electronic de-
vice 201 may send and receive communication signals
over the wireless network 203 after the required network
registration or activation procedures have been complet-
ed. Signals received by the antenna 218 through the wire-
less network 203 are input to the receiver 214, which may
perform such common receiver functions as signal am-
plification, frequency down conversion, filtering, channel
selection, etc., as well as analog-to-digital (A/D) conver-
sion. 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, includ-
ing modulation and encoding, for example, by the DSP
224. These DSP-processed signals are input to the trans-
mitter 216 for digital-to-analog (D/A) conversion, fre-
quency up conversion, filtering, amplification, and trans-
mission to the wireless network 203 via the antenna 220.
The DSP 224 not only processes communication signals,
but may also provide for receiver and transmitter control.
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For example, the gains applied to communication signals
in the receiver 214 and the transmitter 216 may be adap-
tively controlled through automatic gain control algo-
rithms implemented in the DSP 224.
[0046] 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. 9, 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.
[0047] 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 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.
[0048] 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.
[0049] The serial data port 252 may be used for syn-
chronization with a user’s host computer system (not
shown). The serial data port 252 enables a user to set
preferences through an external device or software ap-
plication and extends the capabilities of the handheld
electronic device 201 by providing for information or soft-
ware downloads to the handheld electronic device 201
other than through the wireless network 203. The alter-

nate download path may, for example, be used to load
an encryption key onto the handheld electronic device
201 through a direct, reliable and trusted connection to
thereby provide secure device communication.
[0050] In some embodiments, the handheld electronic
device 201 is provided with a service routing application
programming interface (API) which provides an applica-
tion with the ability to route traffic through a serial data
(i.e., USB) or Bluetooth® (Bluetooth® is a registered
trademark of Bluetooth SIG, Inc.) connection to the host
computer system using standard connectivity protocols.
When a user connects their handheld electronic device
201 to the host computer system via a USB cable or
Bluetooth® connection, traffic that was destined for the
wireless network 203 is automatically routed to the hand-
held electronic device 201 using the USB cable or Blue-
tooth® connection. Similarly, any traffic destined for the
wireless network 203 is automatically sent over the USB
cable Bluetooth® connection to the host computer sys-
tem for processing.
[0051] 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 such as the serial data port 252. The battery
238 provides electrical power to at least some of the elec-
trical circuitry in the handheld electronic device 201, and
the battery interface 236 provides a mechanical and elec-
trical 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 electronic device
201.
[0052] 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.
[0053] A predetermined set of applications that control
basic device operations, including data and possibly
voice communication applications will normally be in-
stalled on the handheld electronic device 201 during or
after manufacture. Additional applications and/or up-
grades to the operating system 221 or software applica-
tions 225 may also be loaded onto the handheld elec-
tronic device 201 through the wireless network 203, the
auxiliary I/O subsystem 250, the serial port 252, the short-
range communication subsystem 262, or other suitable
subsystem 264. The downloaded programs or code mod-
ules may be permanently installed, for example, written
into the program memory (i.e. the flash memory 244), or
written into and executed from the RAM 246 for execution
by the processor 240 at runtime. Such flexibility in appli-
cation installation increases the functionality of the hand-
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held electronic device 201 and may provide enhanced
on-device functions, communication-related functions,
or both. For example, secure communication applica-
tions may enable electronic commerce functions and oth-
er such financial transactions to be performed using the
handheld electronic device 201.
[0054] 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 272 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.
[0055] 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.
[0056] The various embodiments presented above are
merely examples and are in no way meant to limit the
scope of this disclosure. Variations of the innovations
described herein will be apparent to persons of ordinary
skill in the art, such variations being within the intended
scope of the present application. In particular, features
from one or more of the above-described embodiments
may be selected to create alternative embodiments com-
prised of a sub-combination of features which may not
be explicitly described above. In addition, features from
one or more of the above-described embodiments may
be selected and combined to create alternative embod-
iments comprised of a combination of features which may
not be explicitly described above. Features suitable for
such combinations and sub-combinations would be read-
ily apparent to persons skilled in the art upon review of
the present application as a whole. The subject matter

described herein and in the recited claims intends to cov-
er and embrace all suitable changes in technology.

Claims

1. A key assembly (402) for use in an electronic device
(201), comprising:

a keycap (404) having a plurality of rigid key por-
tions (406)separated by mechanically deform-
ing portions (408); and
a flexible member (420) having opposed first
and second sides, the first side having a plurality
of key stems (422) which are attached to the
plurality of key portions (406), the second side
having a plurality of actuators (424) for actuating
dome switches (432) of the electronic device
(201).

2. The key assembly (402) of claim 1, wherein the me-
chanically deforming portions (408) are thinner than
the key portions (406) of the keycap (404).

3. The key assembly (402) of claim 1 or claim 2, wherein
the mechanically deforming portions (408) are ap-
proximately 0.25 mm in thickness.

4. The key assembly (402) of any one of claims 1 to 3
wherein the mechanically deforming portions (408)
are defined by grooves in the keycap (404).

5. The key assembly (402) of claim 4, wherein the key
portions (406) have an externally facing side and an
opposed internally facing side attached to the plu-
rality of key stems (422) of the flexible member (420),
wherein the grooves are provided on the externally
facing side thereby providing a visual separation of
the key portions.

6. The key assembly (402) of claim 4, wherein the
grooves are provided on opposed sides of the key-
cap (404).

7. The key assembly (402) of claim 1, wherein the me-
chanically deforming portions (408) are comprised
of a flexible material and the key portions (406) are
comprised of a rigid material.

8. The key assembly (402) of claim 7, wherein the me-
chanically deforming portions (408) are formed of a
flexible rubber and the key portions (406)are formed
of a rigid plastic.

9. The key assembly (402) of claim 8, wherein the me-
chanically deforming portions (408) are formed of a
flexible rubber comolded with a rigid plastic material
which forms the key portions.
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10. The key assembly (402) of any one of claims 1 to 9,
further comprising a stiffening member surrounding
at least a portion of each of the plurality of key stems
(422)and having a plurality of support pins extending
away from the keycap (404) for supporting the key
assembly (402) and attaching the key assembly
(402) to the housing of the electronic device (201).

11. The key assembly (402) of any one of claims 1 to
10, wherein at least some of the key portions (406)
having a transparent portion (460), the correspond-
ing key stems (422) attached to the at least some of
the key portions (406) having a transparent portion
(460) being formed of a transparent material, the key
assembly (402) further comprising light emitting di-
odes (LEDs) (442) positioned adjacent to the second
side of the flexible member (420) having the plurality
of actuators (424) for illuminating the at least some
of the key portions (406) having a transparent portion
(460) and the corresponding key stems (422)when
the LEDs (442) are activated.

12. The key assembly (402) of claim 11, wherein the
LEDs (442) are positioned to avoid interference with
the plurality of actuators (424) when the dome
switches (432) are actuated.

13. The key assembly (402) of claim 12, wherein the
LEDs (442) are positioned adjacent to at least some
of the dome switches (432).

14. An electronic device (201), comprising:

a controller (240) for controlling the operation of
the device (201);
a dome sheet (430) connected to the controller
comprising a plurality of dome switches (432)
connected to the controller (240) for generating
an input signal in response to actuation thereof;
a key assembly (402) in accordance with any
one of claims 1 to 13;
the controller (240) being configured for receiv-
ing input signals in response to the actuation of
the dome switches (432) and for recognizing
corresponding inputs in response to the re-
ceived input signals.

15. The electronic device (201) of claim 14, wherein the
key assembly (402) forms at least part of a keypad
(202) or keyboard.

Amended claims in accordance with Rule 137(2)
EPC.

1. A key assembly (402) for use in an electronic de-
vice (201), comprising:

a one-piece keycap (404) having a plurality of
rigid key portions (406) separated by mechani-
cally deforming portions (408) defined by
grooves formed in the one-piece keycap (404);
and
a flexible member (420) having opposed first
and second sides, the first side having a plurality
of key stems (422) which are attached to the
plurality of key portions (406), the second side
having a plurality of actuators (424) for actuating
dome switches (432) of the electronic device
(201).

2. The key assembly (402) of claim 1, wherein the
mechanically deforming portions (408) are approxi-
mately 0.25 mm in thickness.

3. The key assembly (402) of claim 1 or claim 2,
wherein the one-piece keycap (404) has an exter-
nally facing side and an opposed internally facing
side, wherein the opposed internally facing side is
attached to the plurality of key stems (422) of the
flexible member (420), wherein the grooves are pro-
vided on the externally facing side thereby providing
a visual separation of the key portions (406).

4. The key assembly (402) of claim 1 or claim 2,
wherein the grooves are provided on opposed sides
of the one-piece keycap (404).

5. The key assembly (402) of any one of claims 1 to
4, further comprising a stiffening member surround-
ing at least a portion of each of the plurality of key
stems (422) and having a plurality of support pins
extending away from the one-piece keycap (404) for
supporting the key assembly (402) and attaching the
key assembly (402) to the housing of the electronic
device (201).

6. The key assembly (402) of any one of claims 1 to
5, wherein at least some of the key portions (406)
having a transparent portion (460), the correspond-
ing key stems (422) attached to the at least some of
the key portions (406) having a transparent portion
(460) being formed of a transparent material, the key
assembly (402) further comprising light emitting di-
odes (LEDs) (442) positioned adjacent to the second
side of the flexible member (420) having the plurality
of actuators (424) for illuminating the at least some
of the key portions (406) having a transparent portion
(460) and the corresponding key stems (422) when
the LEDs (442) are activated.

7. The key assembly (402) of claim 6, wherein the
LEDs (442) are positioned to avoid interference with
the plurality of actuators (424) when the dome
switches (432) are actuated.
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8. The key assembly (402) of claim 7, wherein the
LEDs (442) are positioned adjacent to at least some
of the dome switches (432).

9. The key assembly (402) of any one of claims 1 to
8, wherein the one-piece keycap (404) is formed of
a rigid polycarbonate.

10. An electronic device (201), comprising:

a controller (240) for controlling the operation of
the device (201);
a dome sheet (430) connected to the controller
comprising a plurality of dome switches (432)
connected to the controller (240) for generating
an input signal in response to actuation thereof;
a key assembly (402) in accordance with any
one of claims 1 to 13;
the controller (240) being configured for receiv-
ing input signals in response to the actuation of
the dome switches (432) and for recognizing
corresponding inputs in response to the re-
ceived input signals.

11. The electronic device (201) of claim 10, wherein
the key assembly (402) forms at least part of a key-
pad (202) or keyboard.
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