
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

71
1 

95
3

A
1

TEPZZ 7__95¥A_T
(11) EP 2 711 953 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
26.03.2014 Bulletin 2014/13

(21) Application number: 12184954.1

(22) Date of filing: 19.09.2012

(51) Int Cl.:
H01H 13/807 (2006.01) H01H 13/81 (2006.01)

H01H 1/58 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(71) Applicant: BlackBerry Limited
Waterloo, ON N2K 0A7 (CA)

(72) Inventor: Los, Oleg
Rolling Meadows, IL 60008 (US)

(74) Representative: Bryn-Jacobsen, Caelia et al
Kilburn & Strode LLP 
Electronics 
20 Red Lion Street
London WC1R 4PJ (GB)

(54) Keypad apparatus for use with electronic devices and related methods

(57) A keypad apparatus and related methods are
disclosed herein. An example keypad apparatus includes
an electrical switch and a carrier composed of a plastic
resin. The carrier has conductive traces printed thereon

to couple the electrical switch to a circuit board via inter-
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Description

FIELD OF DISCLOSURE

[0001] The present disclosure relates to electronic de-
vices, including but not limited to, key apparatus for use
with electronic devices and related methods.

BACKGROUND

[0002] Electronic devices, including portable electron-
ic devices, have gained widespread use and may provide
a variety of functions including, for example, telephonic,
electronic messaging, and other personal information
manager (PIM) application functions. Portable electronic
devices include, for example, several types of mobile sta-
tions such as simple cellular telephones, smart tele-
phones, wireless personal digital assistants (PDAs), and
laptop computers with wireless 802.11 or Bluetooth ca-
pabilities.
[0003] Portable electronic devices such as PDAs or
smart telephones are generally intended for handheld
use and ease of portability. With continued demand for
decreased size of portable electronic devices, electronic
devices continue to decrease in size. Thus, smaller de-
vices are generally desirable for portability. Often these
portable electronic devices include physical side keys
(e.g., depressible keys, plastic keys, etc.) to input infor-
mation. However, physical keys typically employ an elec-
trical switch assembly that is soldered to a circuit board.
As a result, coupling an electrical switch assembly to a
circuit board typically results in an electronic device hav-
ing a larger dimensional envelope or size.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 is a block diagram of an example portable
electronic device in accordance with the teachings dis-
closed herein.
[0005] FIG. 2 is an example portable electronic device
of FIG. 1 implemented with an example keypad appara-
tus in accordance with the teachings disclosed herein.
[0006] FIG. 3 is an exploded view of the example key-
pad apparatus of the electronic device of FIG. 2.
[0007] FIG. 4 is perspective view of the example key-
pad apparatus of FIG. 2 and FIG. 3.
[0008] FIG. 5A is a plan view of the example keypad
apparatus of FIGS. 2-4.
[0009] FIG. 5B is another perspective view of the ex-
ample keypad apparatus of FIGS. 2-4 and 5A.
[0010] FIG. 6 is a cross-sectional view of the example
keypad apparatus of FIGS. 2-4, 5A and 5B taken along
line 6-6 of FIG. 4.
[0011] FIG. 7 is a cross-sectional view similar to FIG.
6, but illustrating another example keypad apparatus in
accordance with the teachings disclosed herein.
[0012] FIG. 8 illustrates another example keypad ap-
paratus in accordance with the teachings disclosed here-

in mounted to a circuit board.
[0013] FIG. 9 is an exploded view of the example key-
pad apparatus of FIG. 8.
[0014] FIG. 10 is a perspective view of the example
keypad apparatus of FIG. 8 and FIG. 9.
[0015] FIG. 11 illustrates the example keypad appara-
tus of FIGS. 8-10 flush mounted relative to a circuit board.
[0016] FIG. 12 is a flowchart of an example method
that may be used to manufacture an example switch as-
sembly disclosed herein.

DETAILED DESCRIPTION

[0017] Example keypad apparatus and methods dis-
closed herein reduce an overall dimensional envelope of
an electronic apparatus. To generate an electrical signal
when a key of the keypad apparatus is activated, the
keypad apparatus employs an electrical switch. An ex-
ample electrical switch described herein may include one
or more collapsible dome switches associated with, or
corresponding to, a depressible key of a keypad and elec-
trical or conductive contacts of a circuit board. For exam-
ple, an electrical switch apparatus disclosed herein is
electrically coupled to a circuit board to generate an elec-
trical signal when a key associated with the electrical
switch is activated.
[0018] More specifically, the example keypad appara-
tus disclosed herein may employ a carrier to electrically
couple the example electrical switch to the circuit board.
In particular, a dome switch collapses toward a conduc-
tive contact formed or printed on the carrier. In turn, the
conductive contact of the electrical switch is electrically
coupled to the circuit board via a plurality of conductive
traces formed on one or more surfaces of the carrier be-
tween the conductive contact and a conductive element
of a circuit board (e.g., an integrated circuit). In some
instances, the example carriers are electrically coupled
to a side surface (e.g., plated with conductive material)
of the circuit board substantially perpendicular to a main
surface of the circuit board (e.g., a surface generally par-
allel relative to a display of an electronic device). In some
examples, the example carriers disclosed herein employ
flexible fingers, arms or structures that engage a side
surface of a circuit board. For example, the flexible fingers
may engage respective ones of machined and electrically
plated through holes or slots of the circuit board to elec-
trically couple the carrier to the circuit board. For exam-
ple, the conductive traces may be printed or provided on
the flexible fingers which engage the plated slots to elec-
trically couple the dome switch to the circuit board via
the carrier. In some examples, a rear or vertical surface
of the carrier includes a conductive trace or wire that en-
gages the side surface of the circuit board to electrically
couple the conductive contact to the circuit board.
[0019] Additionally or alternatively, the carrier mechan-
ically couples the dome-switch to the circuit board via,
for example, frictional interference and/or interference fit.
For example, the example carriers disclosed herein may

1 2 



EP 2 711 953 A1

3

5

10

15

20

25

30

35

40

45

50

55

employ flexible fingers that provide a spring bias that pro-
duces a force normal to the point of contact between the
fingers and the circuit board when the carrier is coupled
to the circuit board. As a result, the example carriers dis-
closed herein retain the carrier in engagement (e.g., in
frictional engagement) with the circuit board in a relatively
fixed position relative to the circuit board without the use
of fasteners (e.g., chemical fasteners, mechanical fas-
teners, solder, etc.). In this manner, for example, the ex-
ample keypad apparatus disclosed herein reduce cost
associated with soldering the carrier to the circuit board.
In some examples, the carrier may be at least partially
disposed in a recess or cavity of a circuit board.
[0020] An example carrier disclosed herein is com-
posed of plastic and the conductive contact and/or the
plurality of conductive traces are printed on the carrier
via, for example, Laser Direct Structuring manufacturing
process or techniques.
[0021] For simplicity and clarity of illustration, refer-
ence numerals may be repeated among the figures to
indicate corresponding or analogous elements. Numer-
ous details are set forth to provide an understanding of
the examples described herein. The examples may be
practiced without these details. In other instances, well-
known methods, procedures, and components are not
described in detail to avoid obscuring the examples de-
scribed. The description is not to be considered as limited
to the scope of the examples described herein.
[0022] The disclosure generally relates to an electronic
device, such as a portable electronic device as described
herein. Examples of electronic devices include mobile,
or handheld, wireless communication devices such as
pagers, cellular phones, cellular smart-phones, wireless
organizers, personal digital assistants, wirelessly ena-
bled notebook computers, tablet computers, mobile in-
ternet devices, electronic navigation devices, and so
forth. The electronic device may be a portable electronic
device without wireless communication capabilities, such
as a handheld electronic game, digital photograph album,
digital camera, media player, e-book reader, and so forth.
[0023] A block diagram of an example portable elec-
tronic device 100 is shown in FIG. 1. The electronic de-
vice 100 includes multiple components, such as a proc-
essor 102 that controls the overall operation of the elec-
tronic device 100. Communication functions, including
data and voice communications, are performed through
a communication subsystem 104. Data received by the
electronic device 100 is decompressed and decrypted
by a decoder 106. The communication subsystem 104
receives messages from and sends messages to a wire-
less network 150. The wireless network 150 may be any
type of wireless network, including, but not limited to,
data wireless networks, voice wireless networks, and net-
works that support both voice and data communications.
A power source 142, such as one or more rechargeable
batteries or a port to an external power supply, powers
the electronic device 100.
[0024] The processor 102 interacts with other compo-

nents, such as a Random Access Memory (RAM) 108,
memory 110, a touch-sensitive display 118, one or more
actuators 120, one or more force sensors 122, an auxil-
iary input/output (I/O) subsystem 124, a data port 126, a
speaker 128, a microphone 130, short-range communi-
cations 132 and other device subsystems 134, a keypad
137, a side key 139, etc. The touch-sensitive display 118
includes a display 112 and an overlay 114 that are cou-
pled to at least one controller 116 that is utilized to interact
with the processor 102. Input via a graphical user inter-
face is provided via the touch-sensitive display 118, the
keypad apparatus 137 and/or the side key 139. Informa-
tion, such as text, characters, symbols, images, icons,
and other items may be displayed or rendered on the
touch-sensitive display 118 via the processor 102. The
processor 102 may also interact with an accelerometer
136 that may be utilized to detect direction of gravitational
forces or gravity-induced reaction forces.
[0025] To identify a subscriber for network access, the
electronic device 100 may utilize a Subscriber Identity
Module or a Removable User Identity Module (SIM/
RUIM) card 138 for communication with a network, such
as the wireless network 150. Alternatively, user identifi-
cation information may be programmed into memory 110.
[0026] The electronic device 100 includes an operating
system 146 and software programs, applications, or com-
ponents 148 that are executed by the processor 102 and
are typically stored in a persistent, updatable store such
as the memory 110. Additional applications or programs
may be loaded onto the portable electronic device 100
through the wireless network 150, the auxiliary (I/O) sub-
system 124, the data port 126, the short-range commu-
nications subsystem 132, or any other device subsys-
tems 134.
[0027] A received signal such as a text message, an
e-mail message, or web page download is processed by
the communication subsystem 104 and input to the proc-
essor 102. The processor 102 processes the received
signal for output to the display 112 and/or to the auxiliary
(I/O) subsystem 124. A subscriber may generate data
items, for example e-mail messages, which may be trans-
mitted over the wireless network 150 through the com-
munication subsystem 104. For voice communications,
the overall operation of the electronic device 100 is sim-
ilar. The speaker 128 outputs audible information con-
verted from electrical signals, and the microphone 130
converts audible information into electrical signals for
processing.
[0028] The touch-sensitive display 118 may be any
suitable touch-sensitive display, such as a capacitive,
resistive, infrared, surface acoustic wave (SAW) touch-
sensitive display, strain gauge, optical imaging, disper-
sive signal technology, acoustic pulse recognition, and
so forth. A capacitive touch-sensitive display includes
one or more capacitive touch sensors or overlay 114.
The capacitive touch sensors may comprise any suitable
material, such as indium tin oxide (ITO). In other exam-
ples, the electronic device 100 may include a non-touch
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sensitive display instead of, and/or in addition to, the
touch-sensitive display 118.
[0029] FIG. 2 is a plan view of a portable electronic
device 200 having a keypad apparatus or assembly 202
in accordance with the teachings disclosed herein. In the
example of FIG. 2, the portable electronic device 200 is
a handheld or portable communication device (e.g., a
mobile phone). As mentioned above, the electronic de-
vice 200 may be a data and/or voice-enabled handheld
device that may be used to send and receive a message,
a voice communication, a textual entry, etc. Referring to
FIG. 2, the electronic device 200 includes a housing 204
that encloses electronic or mobile components such as,
for example, the electronic components described above
in connection with FIG. 1. For example, the housing 204
encloses the keypad apparatus 202, a display 206, a
speaker 208, a microphone, an auxiliary I/O, a data port,
etc. The housing 204 may include a front cover or lid 210
that couples to a frame or base 212 to capture the elec-
tronic components within the housing 204. The housing
204 of the illustrated example can be held in one hand
by a user of the electronic device 200 during data (e.g.,
text) and/or voice communications.
[0030] In the example of FIG. 2, the keypad apparatus
202 disclosed herein is positioned on a side surface 214
of the electronic device 200. However, in some exam-
ples, the keypad apparatus 202 may be positioned on
another side surface and/or on multiple side surfaces of
the electronic device 200. (e.g., a top side surface, a bot-
tom side surface, side surfaces, etc.) The keypad appa-
ratus 202 may include one or more buttons or keys 216
that may be employed to input various commands to the
electronic device. For example, the keys 216 may be
used to increase or decrease a volume of the electronic
device 200. In some examples, the keys 216 may be
employed to zoom in and/or zoom out when the electronic
device 200 is in a camera mode. Additionally, the display
206 (e.g., a touch-screen display) may provide a keypad
218 to provide a user input and accommodate textual
inputs to the electronic device 200. The keypad 218 en-
ables character inputs including alphabetical and/or nu-
meric entries to allow text and/or numeric entry for various
functions. For example, the keypad 218 may be a QW-
ERTY style keypad, a SureType keypad, or any other
suitable physical keypad(s). Alternatively, the keypad
218 may be a virtual keyboard that appears on a touch
screen display (not shown). In this example, the electron-
ic device 200 also includes function keys 220. For exam-
ple, the function keys 220 may include an on/off button
or call end button, a call send button, a menu button, an
escape key, etc. The electronic device 200 may also in-
clude a track ball or trackpad 222 to input information
and/or control commands.
[0031] A user interacts with the electronic device 200
via the keypad apparatus 202, the keypad 218, the func-
tion keys 220 and/or the trackpad 222 to choose com-
mands, execute application programs, and perform other
functions by selecting menu items or icons. In combina-

tion with the keypad apparatus 202, a user may interact
with the electronic device 200 via the touch-sensitive dis-
play to choose commands, execute application pro-
grams, and perform other functions by selecting menu
items or icons by contacting or touching the icon or image
via the touch screen.
[0032] FIG. 3 illustrates an exploded view of an exam-
ple electrical switch assembly 300 of the example keypad
apparatus 202 of FIG. 2. The electrical switch assembly
300 is shown without the housing 204 of the electronic
device 200. The electrical switch assembly 300 of the
illustrated example defines an electrical switch to couple
to a structure or circuit board 301 (e.g., a printed circuit
board or integrated circuit board). More specifically, in
this example, the electrical switch assembly 300 defines
electrical switches 302a and 302b each associated with
respective ones of the keys 216. However, in other ex-
amples, the electrical switch assembly 300 may include
only one electrical switch or more than two electrical
switches.
[0033] The electrical switch assembly 300 of the illus-
trated example includes a dome-switch assembly 304
coupled to a carrier 306. The dome-switch assembly 304
includes a housing 308, a dome 310 and a dome sheet
312. The housing 308 of the illustrated example includes
an opening or aperture 314 extending between a first
surface 316 of the housing 308 and a second surface
318 of the housing 308 opposite the first surface 316.
The aperture 314 of the housing 308 is configured or
sized to receive at least a portion of the dome 310. More
specifically, at least a portion of the dome 310 is posi-
tioned in the aperture 314 when the dome-switch assem-
bly 304 is coupled to the carrier 306. The dome 310 of
FIG. 3 is a metal dome. The dome sheet 312 (e.g., a
mylar film) retains the dome 310 in the aperture 314 of
the housing 308. The dome sheet 312 is coupled or at-
tached to a first surface 316 of the housing 308 via, for
example, adhesive. The housing 316 of the illustrated
example couples the dome 310 to the carrier 306. In the
illustrated example, the dome-switch assembly 304 or
the housing 308 is coupled or attached to the carrier 306
via, for example, solder. As shown, the housing 308 in-
cludes one or more recesses, apertures or slots 320 po-
sitioned or formed on a side surface 322 of the housing
308 to receive the solder to facilitate attachment or as-
sembly of the housing 308 to the carrier 306. However,
in other examples, the housing 308 may be attached to
the carrier 306 via adhesive and/or any other suitable
chemical fastener(s) and/or mechanical fastener(s).
[0034] The carrier 306 of the illustrated example com-
prises a body 324 having a plurality of flexible fingers or
arms 326. The body 324 and the flexible fingers 326 pro-
vide a plurality of conductive trace patterns 328. More
specifically, each of the trace patterns 328 defines a first
portion or conductive contacts 330 (e.g., electrical con-
tacts) and a second portion or conductive traces 332
(e.g., electrical traces). In particular, the conductive con-
tacts 330 are formed or provided on a first surface 334
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(e.g., a side surface) of the carrier 306 and interact with
the dome 310. The conductive traces 332 couple the con-
ductive contacts 330 to the circuit board 301. As shown
in the example of FIG. 3, a first set of electrical contacts
330a is electrically coupled to the circuit board 301 via a
first plurality of conductive traces 332a and a second set
of electrical contacts 330b is electrically coupled to the
circuit board 301 via a second plurality of conductive trac-
es 332b. The first and second plurality of conductive trac-
es 332a and 332b electrically isolate the first and second
set of electrical contacts 330a and 330b, respectively.
[0035] The body 324 of the carrier 306 of the illustrated
example is a unitary structure or body. The body 324, for
example, is composed of a plastic material or plastic resin
such as, for example, a resin or plastic capable of being
used in a Laser Direct Structuring (LDS) process(es). For
example, an LDS capable resin may include thermoplas-
tic materials such as, for example, Polypropylene, Poly-
ethylene terephthalate, Polysulfone, etc. The body 324
may be integrally formed via, for example, injection mold-
ing and/or any other suitable manufacturing process(es).
However, in some examples, the carrier 306 or the body
324 may be formed as multiple pieces (e.g., two-piece
body) that may be coupled together via chemical fasten-
ers (e.g., adhesive), mechanical fasteners, plastic weld-
ing, etc.
[0036] In the illustrated example, after the body 324 is
formed via an injection molding process, the electrical
contacts 330 and/or the conductive traces 332 electrically
coupling the electrical contacts 330 to the circuit board
301 may be formed or etched in the body 324 via, for
example, LDS manufacturing process. Such a process
enables injection molded plastic parts such as the body
324 to be selectively plated with discrete circuit pathways
(i.e., the plurality of trace patterns 328). To this end, a
laser basically etches, writes or prints a conductive trace
pattern corresponding to the position of the conductive
contacts 330 and/or the conductive traces 332 onto the
body 324 after the body 324 is formed via injection mold-
ing. The body 324 having the printed pattern, contacts
and/or traces is then immersed within a copper bath to
provide the conductive contacts 330, the conductive trac-
es 332 and/or the trace patterns 328.
[0037] FIG. 4 is a perspective view of the example elec-
trical switch assembly 300 of FIG. 3 coupled to the circuit
board 301. More specifically, the electrical switch assem-
bly 300 is coupled to the circuit board 301 via frictional
engagement or interference fit. In this manner, the switch
assembly 300 may be coupled to the circuit board 301
without the use of fasteners(s) (e.g., solder). However,
in other examples, the electrical switch assembly 300
may be coupled to the circuit board 301 via, for example,
solder.
[0038] In the illustrated example, the electrical switch
assembly 300 is electrically coupled to a first or side sur-
face 402 of the circuit board 301. As shown in FIG. 4, the
side surface 402 of the circuit board 301 is substantially
parallel relative to the side surface 214 of the housing

204 of FIG. 2. Thus, the side surface 402 of the circuit
board 301 of the illustrated example is substantially per-
pendicular to the second surface 404 of the circuit board
301, which is substantially parallel or aligned with the
display 206 of the electronic device 200 of FIG. 2. As
shown in FIG. 4, the side surface 402 of the circuit board
301 has a surface area that is substantially less than a
surface area of the second surface 404. To enable the
electrical switch assembly 300 to be electrically coupled
to the side surface 402 of the circuit board 301, the circuit
board 301 includes one or more apertures or slots 406
(e.g., through holes) plated with an electrically conductive
material (e.g., copper). As shown in FIG. 4, the plated
slots 406 are exposed or accessible via the side surface
402 of the circuit board 301. Each of the plated slots 406
defines a longitudinal axis and each of the slots 406 ex-
tends between the second surface 404 and a third or
bottom surface 408 of the circuit board 301. In some ex-
amples, the slots 406 partially extend between the sec-
ond surface 404 and the bottom surface 408.
[0039] FIG. 5A is a perspective bottom view of the elec-
trical switch assembly 300 coupled to the circuit board
301. FIG. 5B is a plan view of the example electrical
switch assembly 300 coupled to the circuit board 301.
Referring to FIG. 5A and FIG. 5B, to electrically couple
the electrical contacts 330 to the circuit board 301, the
conductive traces 332 extend from the electrical contacts
330 to the conductive plated slots 406 of the circuit board
301. More specifically, the conductive traces 332 extend
from the first surface 334 of the carrier 306, an interme-
diate surface 502 (e.g., a curved bottom surface), a sec-
ond surface 504 and along an outer surface 506 of the
flexible flingers 326. Thus, as shown in the illustrated
example, a portion 508 of the conductive traces 332 are
printed, formed or provided on the outer surface 506 of
the flexible fingers 326. The portion 508 of conductive
traces 532 on the outer surface 506 of the flexible fingers
326 electrically engage the plated slots 406 of the circuit
board 301 to electrically couple the electrical contacts
330 to the circuit board 301. In other words, the conduc-
tive traces 332 and/or the electrical contacts 330 can be
positioned and/or formed on any and/or all of the surfaces
of the carrier 306 including, for example, the flexible fin-
gers 326. The conductive traces 332 may be configured
on the carrier 306 in any pattern or surface to electrically
couple the electrical contacts 330 and the plated slots
406 of the circuit board 301.
[0040] Additionally, the flexible fingers 326 of the car-
rier 306 of the illustrated example mechanically couple
the carrier 306 to the circuit board 301 via frictional en-
gagement or interference. The flexible fingers 326 pro-
vide a spring bias or force 510 to retain the carrier 306
engaged with the plated slots 406 of the circuit board
301. For example, each of the flexible fingers 326 provide
a reactive force 510 in a direction normal to the longitu-
dinal axes of the plated slots 406 and/or the side surface
402 of the circuit board 301. As clearly shown in FIG. 5B,
the carrier 306 can be positioned adjacent the side sur-
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face 402 of the circuit board 301 with relatively small
clearance or distance 512. As a result, the closer the
flexible fingers 326 bend, flex and/or move toward the
second side 504 of the carrier 306, the greater the force
510 the flexible fingers 326 impart to the plated slots 406
of the circuit board 301 to retain the carrier 306 coupled
or positioned relative to the plated slots 406 and/or the
circuit board 301. Thus, the flexible fingers 326 provide
the force 510 to retain the carrier 306 coupled to the circuit
board 301 when the electrical switch assembly 300 is
positioned between the housing 204 of the electronic de-
vice 200 of FIG. 2 and the circuit board 301. Thus, the
carrier 306 does not require solder, adhesive and/or other
fasteners to couple to the circuit board 301. Instead, the
flexible fingers 326 prevent the carrier 306 from moving
or shifting laterally relative to and/or along the side sur-
face 402 of the circuit board 301. Accordingly, because
solder is not needed to couple the carrier 306 to the circuit
board 301, the dimensional envelope of the electrical
switch assembly 300 is significantly smaller. As a result,
the electrical switch assembly 300 and/or carrier 306 en-
able the electronic device 200 to have a substantially
smaller dimensional envelope or profile (e.g., a dimen-
sional height). Additionally or alternatively, because
chemical or mechanical fasteners are not needed to cou-
ple the electrical switch assembly 300 to the circuit board
301, the electrical switch assembly 300 significantly fa-
cilitates assembly of the electronic device 200 of FIG. 2.
[0041] FIG. 6 is a cross-sectional side view of the ex-
ample electrical switch assembly 302 of FIGS. 2-4, 5A
and 5B taken along line 6-6 of FIG. 4. As shown in FIG.
6, the electrical switch assembly 300 is positioned be-
tween a side wall 602 of the housing 204 or base 212 of
the electronic device 200 and the circuit board 301. The
keypad apparatus 202 of the illustrated example includes
an actuator assembly 604 positioned adjacent the elec-
trical switch assembly 300. The actuator assembly 604
interacts with the electrical switch assembly 300 to gen-
erate an electrical signal when a user depresses the keys
216 associated or corresponding to the electrical switch-
es 302a or 302b. The actuator assembly 604 of the illus-
trated example includes the key 216 (e.g., a button) and
a plunger or actuator 606 positioned between the key
216 and the dome 310. The actuator 606 provides stiff-
ness to hold the key 216 in position when a force is not
exerted on the key 216 toward the dome 310. In this
example, the key 216 at least partially extends from the
housing 204 when the key 216 is not depressed as shown
in FIG. 6.
[0042] The dome 310 is positioned adjacent the elec-
trical elements 330 of the carrier 306 and is aligned rel-
ative to the conductive contacts 330 of the respective
trace patterns 328. As shown, the dome 310 is positioned
inside the aperture 314 of the housing 308 such that the
dome 310 can engage the first surface 334 of the carrier
306. More specifically, the aperture 314 enables the
dome 310 to engage the electrical contacts 330 when
the dome 310 is deflected or collapsed. As shown, the

dome sheet 312 retains the dome 310 in the aperture
314 of the housing 308.
[0043] In operation, the actuator 606 provides stiffness
to hold the key 216 in position. Further, the dome-switch
assemblies 304 are in a non-deflected or non-collapsed
position when the key 216 is not pressed or actuated. A
user can exert a force (e.g., a side force) on the key 216
to depress the key 216 associated with the electrical
switch 302a with relative ease. The force required to
press the key 216 is large enough that the person can
feel a resistance to the pressure of their finger on the key
216. The electronic device 200 detects or senses a de-
flection or activation of the electrical switch when the key
216 is in a depressed position or actuated position rela-
tive to the base 212 to activate the electrical switch and
generate an electrical signal.
[0044] For example, to activate the electrical switch
302a, a user depresses the key 216 associated with the
electrical switch 302a to provide data input to the elec-
tronic device 200. In particular, the electrical switch 302a
generates an output signal that is received by a processor
(e.g., the processor 102) when the key 216 is depressed
by a user. When a user presses the key 216, the actuator
606 moves toward the trace pattern 328 of the carrier
306. The actuator 606 presses against the dome 310 to
cause the dome 310 to deflect, collapse, flex or bend
toward the trace pattern 328 of the carrier 306. In turn,
the dome 310 collapses toward the conductive contacts
330 of the trace pattern 328 such that a contact surface
610 of the dome 310 engages the conductive contacts
330 of the carrier 306, thereby closing an electrical circuit
and generating an electrical signal that is received or
detected by the processor 102. The dome 310 is config-
ured to provide a dome-snap profile to provide a click
(e.g., an audible sound) or snap feel tactility to a user.
[0045] To return the key 216 to the non-actuated or
initial position in which the electrical switch is deactivated,
a user releases the key 216. When the key 216 is re-
leased, the actuator 606 returns to its original position or
state and releases the dome 310. The dome 310 also
snaps back to its initial, original or dome shaped position.
The dome 310 provides a tactile feedback (e.g., a force)
to the user when the dome 310 snaps back to its original
position. In particular, the dome 310 functions as a spring
to push the actuator 606 back to the initial or non-acti-
vated position as shown in FIG. 6.
[0046] Although not shown, in other examples, the
switch assembly 300 can be configured without use of
the dome-switch assembly 304. For example, the actu-
ator 606 may employ a conductive material or element
to interact with the conductive contacts 330 of the carrier
306. For example, the actuator 606 may be biased away
from the first surface 334 of the carrier 306 via a biasing
element.
[0047] FIG. 7 illustrates another example keypad ap-
paratus 700 constructed in accordance with the teach-
ings disclosed herein. Unlike the example keypad appa-
ratus 202 of FIGS. 2-4, 5A, 5B and 6, an electrical switch
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assembly 702 of the example keypad apparatus 700 of
FIG. 7 does not employ a housing (e.g., the housing 306
of the dome-switch assembly 304). Instead, a carrier 704
is formed with a recess or cavity 706 to receive at least
a portion of a dome 708. A dome-sheet 710 is attached
to a surface 712 of the carrier 704 to retain the dome 708
in the cavity 706. A surface or wall 714 defined by the
cavity 706 includes a trace pattern 716. The trace pat-
terns 716 include conductive contacts 718 that are routed
to a circuit board 720 via conductive traces 722 formed
on surface 724, the surface 714 and/or a flexible finger
726 of the carrier 704 in a manner similar to the trace
patterns 328 of FIGS. 2-4, 5A, 5B and 6. The carrier 704
is formed via injection molding and the conductive con-
tacts 718 and/or the traces 722 may be formed on the
carrier 704 via, for example, LDS manufacturing process.
As shown, because the carrier 704 may be formed via
injection molding, the example carrier 704 is formed with
the cavity 706 sized or configured to receive the dome
708.
[0048] FIG. 8 illustrates another example electrical
switch assembly 800 disclosed herein. The electrical
switch assembly 800 of FIG. 8 is coupled to a first surface
802 of a circuit board 804. In this example, the electrical
switch assembly 800 is mounted on the first surface 802
of the circuit board 804 via soldering. However, in other
examples, the switch assembly 800 may be coupled to
the circuit board 804 via any other suitable chemical fas-
tener(s) (e.g., adhesive) and/or mechanical fastener(s).
[0049] FIG. 9 is an exploded view of the example elec-
trical switch assembly 800 of FIG. 8. The electrical switch
assembly 800 employs a dome-switch assembly 902
coupled to a carrier 904 (e.g., via solder or an adhesive).
The dome-switch assembly 902 includes a housing 906,
a dome 908 and a dome-sheet 910. The housing 906
includes an opening 912 to receive the dome 908. The
dome-sheet 910 is coupled to the housing 906 to retain
the dome 908 in the opening 912 of the housing 906.
[0050] The carrier 904 of the illustrated example de-
fines a body 914 having a first portion or leg 916 and a
second portion or leg 918. More specifically, as shown,
the body 914 defines an L-shaped body or profile such
that the first portion 916 is substantially perpendicular
relative to the second portion 918. In addition, the carrier
904 provides or defines a conductive trace pattern 920.
More specifically, the conductive trace pattern 920 de-
fines an electrical contact or conductive element 922
formed or provided on a first surface 924 (e.g., a side
surface) of the first portion 916 that interact with the dome
908. The electrical contacts 922 are electrically coupled
to the circuit board 804 via conductive traces 926. The
conductive traces 926 extend from the first surface 924
of the first portion 916 across a second surface 928 of
the second portion 918.
[0051] FIG. 10 is another perspective view of the ex-
ample electrical switch 800 of FIGS. 8 and 9. Referring
to FIGS. 8-10, the conductive traces 926 extend to a third
surface 1002 of the second portion 918 of the carrier 904.

The traces 926 formed on the third surface 1002 engage
electrical contacts or traces positioned on the surface
802 of the circuit board 804, when the carrier 904 is cou-
pled to the circuit board 804, to electrically couple the
electrical contacts 922 and the circuit board 804. In other
examples, the traces 926 may extend across any other
surface(s) of the carrier 904. For example, the traces 926
may extend across the first surface 924 of the first portion
916 and a fourth surface 1004 of the first portion 916 to
electrically engage electrical contacts on a side surface
(e.g., perpendicular to surface 802) of the circuit board
804. Alternatively, the traces 926 can extend from the
fourth surface 1004 of the first portion 916 to the third
surface 1002 of the second portion 918. The carrier 904
may be coupled to the surface 802 of the circuit board
804 via, for example, solder 1006.
[0052] The carrier 904 of the illustrated example is a
unitary structure or body. The carrier 904, for example,
is composed of a plastic material or resin such as, for
example, a Laser Direct Structuring (LDS) resin. The car-
rier 904 may be integrally formed via, for example, injec-
tion molding and/or any other suitable manufacturing
process(es). In the illustrated example, after the carrier
904 is formed via an injection molding process, the elec-
trical contacts 922 and/or the electrical traces 926 elec-
trically coupling the electrical contacts 922 to the circuit
board 804 may be formed or etched in the carrier 904
via, for example, the LDS manufacturing process de-
scribed above.
[0053] FIG. 11 illustrates the example switch assembly
800 of FIGS. 8-10 coupled to another example circuit
board 1102. In this example, the circuit board 1102 en-
ables the switch assembly 800 to be substantially flush-
mounted relative to a surface 1104 of the circuit board
1102 (e.g., a surface substantially parallel to a display of
an electronic device). In this example, the surface 1104
of the circuit board 1102 is substantially perpendicular to
a side surface 1106 of the circuit board 1102. The circuit
board 1102 includes a recess 1108 to receive a portion
of the carrier 904. More specifically, the recess 1108 re-
ceives the second portion 918 of the carrier 904. The
third surface 1002 (FIG. 10) of the carrier 904 engages
a surface or base defined by the recess 1108 such that
the traces 926 engage respective electrical contacts po-
sitioned on the base of the recess 1108. When coupled
to the circuit board 1102, walls 1110 of the circuit board
1102 defined by the recess 1108 maintain or hold a por-
tion and/or position (e.g., a lateral position) of the carrier
904 relative to the side surface 1106 of the circuit board
1102. Thus, the example electrical switch assembly 800
of FIG. 11 may be coupled to the circuit board 1102 with-
out a mechanical fastener(s) (e.g., solder) or chemical
fastener(s). The example switch assembly 800 and cir-
cuit board 1102 of FIG. 11 enables an electronic device
(e.g., the electronic device 200) employing the electrical
switch assembly 800 and the circuit board 1102 to have
a relatively smaller profile or dimensional envelope com-
pared to the switch assembly 800 mounted to the circuit
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board 804.
[0054] Fig. 12 is a flowchart of an example method
1200 that may be used to manufacture an example switch
assembly such as the example switch assemblies 300,
702 and 800 disclosed herein. While an example manner
of manufacturing the example switch assembly, one or
more of the blocks and/or processes illustrated in FIG.
12 may be combined, divided, re-arranged, omitted, elim-
inated and/or implemented in any other way. Further still,
the example method of FIG. 12 may include one or more
processes and/or blocks in addition to, or instead of,
those illustrated in FIG. 12, and/or may include more than
one of any or all of the illustrated processes and/or blocks.
Further, although the example method 1200 is described
with reference to the flow chart illustrated in FIG. 12,
many other methods of manufacturing a covering assem-
bly may alternatively be used.
[0055] To begin the example assembly process of FIG.
12, a carrier (e.g., the carrier 306) is formed or provided
(block 1202). For example, the carrier may be composed
of plastic and may be formed via injection molding. More
specifically, the carrier may be formed via a resin (e.g.,
a thermoplastic material) capable of being used in a laser
direct structuring process.
[0056] After the carrier is formed, a conductive pattern
(e.g., the pattern 328) is printed or formed on one or more
surfaces of the carrier (block 1204). For example, the
carrier may include one or more conductive contacts or
elements and one or more conductive traces or paths to
electrically couple the conductive contacts to a circuit
board. For example, the conductive pattern may be
formed on any surface, wall or area of the carrier via the
Laser Direct Structuring method. After the carrier is
formed, an actuator or dome-switch assembly (e.g., the
dome-switch assembly 304) is coupled to the carrier.
[0057] The carrier is then coupled to a printed circuit
board (block 1206). More specifically, a portion of the
conductive pattern is to engage a conductive element
(e.g., the plated slots 406) of a circuit board. For example,
a conductive contact may be formed on a first surface of
the carrier and a conductive trace may extend from the
first surface (e.g., a front surface) to a second surface
(e.g., a rear surface) opposite the first surface to engage
an electrical contact of a circuit board. In some examples,
the carrier employs flexible fingers or arms (e.g., the flex-
ible fingers 326) that engage plated slots or openings of
the circuit board.
[0058] The example switch assemblies 300, 702 and
800 disclosed herein significantly facilitate assembly of
a keypad apparatus to a circuit board. For example, the
example electrical switch assemblies 300, 702 and 800
may be coupled to a circuit board via friction fit without
the use of fasteners (e.g., chemical fasteners, mechan-
ical fasteners, solder, etc.). In this manner, for example,
the example switch assemblies 300, 702 and 800 dis-
closed herein reduce cost associated with soldering the
switch assemblies 300, 702 and 800 to a circuit board.
Additionally or alternatively, the example switch assem-

blies 300, 702 and 800 disclosed herein may be side
mounted and/or flush mounted relative to a circuit board
to reduce an overall dimensional profile (e.g., a height or
width) of an electronic device.
[0059] The methods described herein may be carried
out by software executed, for example, by the processor
102. Coding of software for carrying out such a method
is within the scope of a person of ordinary skill in the art
given the present description. A computer-readable me-
dium having computer-readable code may be executed
by at least one processor of the portable electronic device
100 to perform the methods described herein.
[0060] The present disclosure may be embodied in oth-
er specific forms without departing from its spirit or es-
sential characteristics. The described embodiments are
to be considered in all respects only as illustrative and
not restrictive. The scope of the disclosure is, therefore,
indicated by the appended claims rather than by the fore-
going description. All changes that come within the
meaning and range of equivalency of the claims are to
be embraced within their scope.

Claims

1. A keypad apparatus comprising:

a dome-switch assembly having:

a housing;
a dome; and
a dome sheet carrier to couple the dome to
the housing;

a plastic carrier, the plastic carrier having at least
a first surface, a second surface adjacent the
first surface, and a third surface adjacent the
second surface, the dome-switch assembly be-
ing coupled to the first surface; and
a conductive pattern printed on at least the first
and second surfaces of the plastic carrier, the
dome to engage a first portion of the conductive
pattern formed on the first surface of the plastic
carrier when the dome-switch is coupled to the
plastic carrier and a second portion of the con-
ductive pattern is to electrically couple the first
portion of the conductive pattern to a circuit
board.

2. The keypad apparatus of claim 1, wherein the plastic
carrier is electrically coupled to the circuit board.

3. The keypad apparatus of claim 2, wherein the circuit
board defines a main surface to be positioned sub-
stantially parallel relative to a display of an electronic
device, and/or
wherein the plastic carrier is electrically coupled to
the circuit board via a side surface of the circuit board
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substantially perpendicular relative to the first sur-
face of the circuit board, and/or
wherein the circuit board includes one or more plated
slots to electrically couple the circuit board to the
plastic carrier, the plated slots being exposed via the
side surface, and/or
wherein the plastic carrier further comprises a plu-
rality of flexible arms having the second portion of
the conductive pattern printed thereon, the flexible
arms to engage the plated slots to electrically couple
the circuit board to the first portion of the conductive
pattern.

4. The keypad apparatus of claim 2, wherein the plastic
carrier comprises an L-shaped body, the first surface
defining a first leg of the L-shaped body and the sec-
ond surface defining a second leg of the L-shaped
body, and/or
wherein the circuit board includes a recess to receive
the second leg of the L-shaped body such that a
surface of the second leg of the L-shaped body is
substantially flush mounted relative to the main sur-
face of the circuit board.

5. The keypad apparatus of clam 4, wherein the plastic
carrier is coupled to the main surface of the circuit
board via solder.

6. The keypad apparatus of claim 1, wherein the dome-
switch is coupled to the first surface of the plastic
carrier via solder.

7. The keypad apparatus of claim 1, wherein the hous-
ing includes an opening to receive at least a portion
of the dome.

8. A keypad apparatus comprising:

an electrical switch; and
a carrier composed of a plastic resin, the carrier
having conductive traces printed thereon to cou-
ple the electrical switch to a side surface of a
circuit board via interference.

9. The keypad apparatus of claim 8, wherein the elec-
trical switch includes a dome.

10. The keypad apparatus of claim 8, wherein the carrier
employs a plurality of flexible arms to electrically cou-
ple the electrical switch to a circuit board, wherein a
portion of the conductive traces are formed on the
flexible arms.

11. The keypad apparatus of claim 10, wherein the cir-
cuit board comprises plated slots to receive the flex-
ible arms, the conductive traces on the flexible arms
to engage the plated slots to electrically couple the
electrical switch of the carrier and the circuit board.

12. The keypad apparatus of claim 8, wherein the carrier
has an L-shaped profile, the carrier to mount to a
surface of a circuit board, and/or
wherein the carrier is to be flush-mounted relative to
the surface of the circuit board.

13. A method of forming a keypad apparatus, comprising
forming a carrier composed of plastic via injection
molding;
printing a plurality of conductive traces on the carrier
to define an electrical switch; and
engaging a portion of the printed conductive traces
of the carrier with a circuit board to electrically couple
the electrical switch and the circuit board.

14. The method of claim 13, wherein printing the con-
ductive trances on the carrier comprises using a La-
ser Direct Structuring method.

15. The method of claim 14, further comprising forming
the carrier with a plurality of flexible arms and printing
the portion of the conductive traces on the flexible
arms, engaging the flexible arms with a plated slot
of the circuit board to electrically couple the electrical
switch and the circuit board.

15 16 



EP 2 711 953 A1

10



EP 2 711 953 A1

11



EP 2 711 953 A1

12



EP 2 711 953 A1

13



EP 2 711 953 A1

14



EP 2 711 953 A1

15



EP 2 711 953 A1

16



EP 2 711 953 A1

17



EP 2 711 953 A1

18



EP 2 711 953 A1

19



EP 2 711 953 A1

20



EP 2 711 953 A1

21



EP 2 711 953 A1

22



EP 2 711 953 A1

23


	bibliography
	description
	claims
	drawings
	search report

