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Description

[0001] The field of this disclosure relates generally to
keypads and keypad backlighting assemblies, with par-
ticular but by no means exclusive application to keypads
of mobile communications devices.
[0002] It is often desirable to provide backlighting to
the keys of a keypad assembly used in electronic devices
such as mobile communications devices in darkened
lighting conditions. Light may be emitted from a light
source located within the electronic device, and directed
toward one or multiple keys, illuminating such key(s).
[0003] US 2009122016 (A1) discloses a keypad panel
assembly having a laterally-illuminated keypad surface
is arranged on an electronic device. The keypad panel
includes a light-guiding plate and a panel. The light-guid-
ing plate has a carrier thereon. One side surface of the
carrier is provided with a plurality of protruding strips.
Each protruding strip is provided with a plurality of light-
guiding particles at positions corresponding to the other
side surface of the carrier. The top surface of the pro-
truding strip is provided with a reflective layer. The panel
is arranged on one side surface of the carrier, and is
provided thereon with a plurality of rectangular keypads.
One side surface of each keypad is provided with an icon,
and a plurality of hollowed portions is provided between
each keypad and the panel. Each hollowed portion en-
closes a rectangular shape and corresponds to the pro-
truding strip of the carrier. After the protruding strip pass-
es through the hollowed portion, the height of the pro-
truding strip is larger than those of the keypad and the
icon. After the light generated by a backlight source of
the electronic device is introduced from one side of the
light-guiding plate, the light-guiding particles focus the
light on the protruding strip. Then, the light illuminates
the keypad surface from both sides of the protruding strip,
so that a user can see the icon displayed on the keypad
surface clearly.
[0004] US 2010148996 (A1) discloses a light guide
structure for a keyboard which includes a transparent
rubber sheet. Multiple resilient support sections are
formed on the rubber sheet in alignment with press keys
of the keyboard respectively. Multiple diffusive reflection
units are disposed on a surface of the rubber sheet and
circumferences of the resilient support sections. The dif-
fusive reflection units are boss sections protruding from
the surface of the rubber sheet or recessed sections
formed on the surface of the rubber sheet. Each diffusive
reflection unit has a surface coated with a light reflection
layer for reflecting light. When the light is reflected by
external components back to the surface of the rubber
sheet, the light reflection layers of the diffusive reflection
units that are boss sections or recessed sections will
again effectively reflect the light to enhance backlight
brightness of the press keys and peripheries thereof.
[0005] US 4177501 (A) discloses an illuminating ar-
rangement utilizing a sheet-type light-pipe. Light is re-
flected upwardly to the areas to be illuminated by provid-

ing the light-pipe with selectively roughened portions on
its rear surface. When utilized to illuminate instruments
such as calculators, surface areas of the calculator such
as the pushbuttons and associated graphics receive light
from the light-pipe by providing apertures in the keyboard
which correspond positionally to the roughened portions
of the sheet-type light-pipe. Additionally, the pushbuttons
can be retained within the frame of the calculator by pro-
viding flanges extending laterally from the pushbuttons
which are retained within apertures in a frame-like cover
by retaining elements which extend from the cover in-
wardly into the openings.

GENERAL

[0006] The present invention-proposes a keypad as-
sembly according to claim 1; a backlighting assembly
according to claim 8 and a method of providing backlight-
ing of a keypad assembly having at least one key accord-
ing to claim 13.
[0007] Further embodiments are defined in the de-
pendent claims.
[0008] The keypad assembly may be configured for
use in a mobile device.
[0009] Some embodiments of the system and methods
described herein make reference to a mobile device. A
mobile device may be a two-way communication device
with advanced data communication capabilities having
the capability to communicate with other computer sys-
tems. A mobile device may also comprise the capability
for voice communications. Depending on the functional-
ity provided by a mobile device, it may be referred to as
a data messaging device, a two-way pager, a cellular
telephone with data messaging capabilities, a wireless
Internet appliance, or a data communication device (with
or without telephony capabilities), for example. A mobile
device may communicate with other devices through a
network of transceiver stations.

Brief Description of the Drawings

[0010] Embodiments are described in further detail be-
low, by way of example only, with reference to the ac-
companying drawings, in which:

FIG. 1 is a block diagram of a mobile device in one
example implementation;
FIG. 2 is a block diagram of a communication sub-
system component of the mobile device of FIG. 1;
FIG. 3 is a block diagram of a node of a wireless
network;
FIG. 4 is a section view of a portion of a keypad
assembly according to an embodiment of the present
disclosure;
FIG. 5 is a section view of selected elements of the
keypad assembly of FIG. 4;
FIG. 6 is a perspective view of an example light guide
frame according to the present disclosure;
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FIG. 7 is an exploded perspective view of the light
guide frame of FIG. 6 to which an example light
shielding layer is overlaid; and
FIG. 8 is a logical flow diagram of a method for pro-
viding backlighting for a keypad assembly according
to the present disclosure.

Detailed Description

[0011] To aid the reader in understanding the structure
of a mobile device and how it communicates with other
devices, reference is made to FIGS. 1 through 3.
[0012] Referring first to FIG. 1, a block diagram of a
mobile device in one example implementation is shown
generally as 100. Mobile device 100 comprises a number
of components, the controlling component being micro-
processor 102. Microprocessor 102 controls the overall
operation of mobile device 100. Communication func-
tions, including data and voice communications, may be
performed through communication subsystem 104.
Communication subsystem 104 may be configured to re-
ceive messages from and send messages to a wireless
network 200. In one example implementation of mobile
device 100, communication subsystem 104 may be con-
figured in accordance with the Global System for Mobile
Communication (GSM) and General Packet Radio Serv-
ices (GPRS) standards. The GSM/GPRS wireless net-
work is used worldwide and it is expected that these
standards may be supplemented or superseded eventu-
ally by Enhanced Data GSM Environment (EDGE) and
Universal Mobile Telecommunications Service (UMTS),
and Ultra Mobile Broadband (UMB), etc. New standards
are still being defined, but it is believed that they will have
similarities to the network behaviour described herein,
and it will also be understood by persons skilled in the
art that the embodiments of the present disclosure are
intended to use any other suitable standards that are
developed in the future. The wireless link connecting
communication subsystem 104 with network 200 repre-
sents one or more different Radio Frequency (RF) chan-
nels, operating according to defined protocols specified
for GSM/GPRS communications. With newer network
protocols, these channels are capable of supporting both
circuit switched voice communications and packet
switched data communications.
[0013] Although the wireless network associated with
mobile device 100 is a GSM/GPRS wireless network in
one example implementation of mobile device 100, other
wireless networks may also be associated with mobile
device 100 in variant implementations. Different types of
wireless networks that may be employed include, for ex-
ample, data-centric wireless networks, voice-centric
wireless networks, and dual-mode networks that can
support both voice and data communications over the
same physical base stations. Combined dual-mode net-
works include, but are not limited to, Code Division Mul-
tiple Access (CDMA) or CDMA2000 networks,
GSM/GPRS networks (as mentioned above), and future

third-generation (3G) networks like EDGE and UMTS.
Some older examples of data-centric networks include
the Mobitex™ Radio Network and the DataTAC™ Radio
Network. Examples of older voice-centric data networks
include Personal Communication Systems (PCS) net-
works like GSM and Time Division Multiple Access (TD-
MA) systems. Other network communication technolo-
gies that may be employed include, for example, Inte-
grated Digital Enhanced Network (iDEN™), Evolution-
Data Optimized (EV-DO), and High Speed Packet Ac-
cess (HSPA), etc.
[0014] Microprocessor 102 may also interact with ad-
ditional subsystems such as a Random Access Memory
(RAM) 106, flash memory 108, display 110, auxiliary in-
put/output (I/O) subsystem 112, serial port 114, keyboard
116, speaker 118, microphone 120, short-range commu-
nications subsystem 122 and other device subsystems
124.
[0015] Some of the subsystems of mobile device 100
perform communication-related functions, whereas oth-
er subsystems may provide "resident" or on-device func-
tions. By way of example, display 110 and keyboard 116
may be used for both communication-related functions,
such as entering a text message for transmission over
network 200, as well as device-resident functions such
as a calculator or task list. Operating system software
used by microprocessor 102 is typically stored in a per-
sistent store such as flash memory 108, which may al-
ternatively be a read-only memory (ROM) or similar stor-
age element (not shown). Those skilled in the art will
appreciate that the operating system, specific device ap-
plications, or parts thereof, may be temporarily loaded
into a volatile store such as RAM 106.
[0016] Mobile device 100 may send and receive com-
munication signals over network 200 after network reg-
istration or activation procedures have been completed.
Network access may be associated with a subscriber or
user of a mobile device 100. To identify a subscriber,
mobile device 100 may provide for a Subscriber Identity
Module ("SIM") card 126 to be inserted in a SIM interface
128 in order to communicate with a network. SIM 126
may be one example type of a conventional "smart card"
used to identify a subscriber of mobile device 100 and to
personalize the mobile device 100, among other things.
Without SIM 126, mobile device 100 may not be fully
operational for communication with network 200. By in-
serting SIM 126 into SIM interface 128, a subscriber may
access all subscribed services. Services may include,
without limitation: web browsing and messaging such as
e-mail, voice mail, Short Message Service (SMS), and
Multimedia Messaging Services (MMS). More advanced
services may include, without limitation: point of sale,
field service and sales force automation. SIM 126 may
include a processor and memory for storing information.
Once SIM 126 is inserted in SIM interface 128, it may be
coupled to microprocessor 102. In order to identify the
subscriber, SIM 126 may contain some user parameters
such as an International Mobile Subscriber Identity (IM-
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SI). By using SIM 126, a subscriber may not necessarily
be bound by any single physical mobile device. SIM 126
may store additional subscriber information for a mobile
device as well, including datebook (or calendar) informa-
tion and recent call information.
[0017] Mobile device 100 may be a battery-powered
device and may comprise a battery interface 132 for re-
ceiving one or more rechargeable batteries 130. Battery
interface 132 may be coupled to a regulator (not shown),
which assists battery 130 in providing power V+ to mobile
device 100. Although current technology makes use of
a battery, future technologies such as micro fuel cells
may provide power to mobile device 100. In some em-
bodiments, mobile device 100 may be solar-powered.
[0018] Microprocessor 102, in addition to its operating
system functions, enables execution of software appli-
cations on mobile device 100. A set of applications that
control basic device operations, including data and voice
communication applications, may be installed on mobile
device 100 during its manufacture. Another application
that may be loaded onto mobile device 100 is a personal
information manager (PIM). A PIM has functionality to
organize and manage data items of interest to a sub-
scriber, such as, but not limited to, e-mail, calendar
events, voice mails, appointments, and task items. A PIM
application has the ability to send and receive data items
via wireless network 200. PIM data items may be seam-
lessly integrated, synchronized, and updated via wireless
network 200 with the mobile device subscriber’s corre-
sponding data items stored and/or associated with a host
computer system. This functionality may create a mir-
rored host computer on mobile device 100 with respect
to such items. This can be particularly advantageous
where the host computer system is the mobile device
subscriber’s office computer system.
[0019] Additional applications may also be loaded onto
mobile device 100 through network 200, auxiliary I/O sub-
system 112, serial port 114, short-range communications
subsystem 122, or any other suitable subsystem 124.
This flexibility in application installation increases the
functionality of mobile device 100 and may provide en-
hanced on-device functions, communication-related
functions, or both. For example, secure communication
applications may enable electronic commerce functions
and other such financial transactions to be performed
using mobile device 100.
[0020] Serial port 114 enables a subscriber to set pref-
erences through an external device or software applica-
tion and extends the capabilities of mobile device 100 by
providing for information or software downloads to mobile
device 100 other than through a wireless communication
network. The alternate download path may, for example,
be used to load an encryption key onto mobile device
100 through a direct and thus reliable and trusted con-
nection to provide secure device communication.
[0021] Short-range communications subsystem 122
provides for communication between mobile device 100
and different systems or devices, without the use of net-

work 200. For example, subsystem 122 may include an
infrared device and associated circuits and components
for short-range communication. Examples of short range
communication include standards developed by the In-
frared Data Association (IrDA), Bluetooth®, and the
802.11 family of standards (Wi-Fi®) developed by IEEE.
[0022] In use, a received signal such as a text mes-
sage, an e-mail message, or web page download is proc-
essed by communication subsystem 104 and input to
microprocessor 102. Microprocessor 102 then process-
es the received signal for output to display 110 or alter-
natively to auxiliary I/O subsystem 112. A subscriber may
also compose data items, such as e-mail messages, for
example, using keyboard 116 in conjunction with display
110 and possibly auxiliary I/O subsystem 112. Auxiliary
subsystem 112 may include devices such as: a touch
screen, mouse, track ball, optical trackpad, infrared fin-
gerprint detector, or a roller wheel with dynamic button
pressing capability. Keyboard 116 may comprise an al-
phanumeric keyboard and/or telephone-type keypad, for
example. A composed item may be transmitted over net-
work 200 through communication subsystem 104.
[0023] For voice communications, the overall opera-
tion of mobile device 100 may be substantially similar,
except that the received signals may be processed and
output to speaker 118, and signals for transmission may
be generated by microphone 120. Alternative voice or
audio I/O subsystems, such as a voice message record-
ing subsystem, may also be implemented on mobile de-
vice 100. Although voice or audio signal output is accom-
plished primarily through speaker 118, display 110 may
also be used to provide additional information such as
the identity of a calling party, duration of a voice call, or
other voice call related information.
[0024] Referring now to FIG. 2, a block diagram of the
communication subsystem component 104 of FIG. 1 is
shown. Communication subsystem 104 may comprise a
receiver 150, a transmitter 152, one or more embedded
or internal antenna elements 154, 156, Local Oscillators
(LOs) 158, and a processing module such as a Digital
Signal Processor (DSP) 160.
[0025] The particular design of communication sub-
system 104 is dependent upon the network 200 in which
mobile device 100 is intended to operate; thus, it should
be understood that the design illustrated in FIG. 2 serves
only as one example. Signals received by antenna 154
through network 200 are input to receiver 150, which may
perform such common receiver functions as signal am-
plification, frequency down conversion, filtering, channel
selection, and analog-to-digital (A/D) conversion. A/D
conversion of a received signal allows more complex
communication functions such as demodulation and de-
coding to be performed in DSP 160. In a similar manner,
signals to be transmitted are processed, including mod-
ulation and encoding, by DSP 160. These DSP-proc-
essed signals are input to transmitter 152 for digital-to-
analog (D/A) conversion, frequency up conversion, filter-
ing, amplification and transmission over network 200 via
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antenna 156. DSP 160 not only processes communica-
tion signals, but also provides for receiver and transmitter
control. For example, the gains applied to communication
signals in receiver 150 and transmitter 152 may be adap-
tively controlled through automatic gain control algo-
rithms implemented in DSP 160.
[0026] The wireless link between mobile device 100
and a network 200 may contain one or more different
channels, typically different RF channels, and associated
protocols used between mobile device 100 and network
200. A RF channel is generally a limited resource, typi-
cally due to limits in overall bandwidth and limited battery
power of mobile device 100.
[0027] When mobile device 100 is fully operational,
transmitter 152 may be typically keyed or turned on only
when it is sending to network 200 and may otherwise be
turned off to conserve resources. Similarly, receiver 150
may be periodically turned off to conserve power until it
is needed to receive signals or information (if at all) during
designated time periods.
[0028] Referring now to FIG. 3, a block diagram of a
node of a wireless network is shown as 202. In practice,
network 200 comprises one or more nodes 202. Mobile
device 100 communicates with a node 202 within wire-
less network 200. In the example implementation of FIG.
3, node 202 is configured in accordance with GPRS and
GSM technologies; however, in other embodiments, dif-
ferent standards may be implemented as discussed in
more detail above. Node 202 includes a base station con-
troller (BSC) 204 with an associated tower station 206,
a Packet Control Unit (PCU) 208 added for GPRS support
in GSM, a Mobile Switching Center (MSC) 210, a Home
Location Register (HLR) 212, a Visitor Location Registry
(VLR) 214, a Serving GPRS Support Node (SGSN) 216,
a Gateway GPRS Support Node (GGSN) 218, and a Dy-
namic Host Configuration Protocol (DHCP) server 220.
This list of components is not meant to be an exhaustive
list of the components of every node 202 within a
GSM/GPRS network, but rather a list of components that
are commonly used in communications through network
200.
[0029] In a GSM network, MSC 210 is coupled to BSC
204 and to a landline network, such as a Public Switched
Telephone Network (PSTN) 222 to satisfy circuit
switched requirements. The connection through PCU
208, SGSN 216 and GGSN 218 to the public or private
network (Internet) 224 (also referred to herein generally
as a shared network infrastructure) represents the data
path for GPRS capable mobile devices. In a GSM net-
work extended with GPRS capabilities, BSC 204 also
contains a Packet Control Unit (PCU) 208 that connects
to SGSN 216 to control segmentation, radio channel al-
location and to satisfy packet switched requirements. To
track mobile device location and availability for both cir-
cuit switched and packet switched management, HLR
212 is shared between MSC 210 and SGSN 216. Access
to VLR 214 is controlled by MSC 210.
[0030] Station 206 may be a fixed transceiver station.

Station 206 and BSC 204 together may form the fixed
transceiver equipment. The fixed transceiver equipment
provides wireless network coverage for a particular cov-
erage area commonly referred to as a "cell". The fixed
transceiver equipment transmits communication signals
to and receives communication signals from mobile de-
vices within its cell via station 206. The fixed transceiver
equipment normally performs such functions as modu-
lation and possibly encoding and/or encryption of signals
to be transmitted to the mobile device in accordance with
particular, usually predetermined, communication proto-
cols and parameters, under control of its controller. The
fixed transceiver equipment similarly demodulates and
possibly decodes and decrypts, if necessary, any com-
munication signals received from mobile device 100 with-
in its cell. Communication protocols and parameters may
vary between different nodes. For example, one node
may employ a different modulation scheme and operate
at different frequencies than other nodes.
[0031] For all mobile devices 100 registered with a spe-
cific network, permanent configuration data such as a
user profile may be stored in HLR 212. HLR 212 may
also contain location information for each registered mo-
bile device and can be queried to determine the current
location of a mobile device. MSC 210 is responsible for
a group of location areas and stores the data of the mobile
devices currently in its area of responsibility in VLR 214.
Further VLR 214 also contains information on mobile de-
vices that are visiting other networks. The information in
VLR 214 includes part of the permanent mobile device
data transmitted from HLR 212 to VLR 214 for faster ac-
cess. By moving additional information from a remote
HLR 212 node to VLR 214, the amount of traffic between
these nodes can be reduced so that voice and data serv-
ices can be provided with faster response times while
requiring less use of computing resources.
[0032] SGSN 216 and GGSN 218 are elements that
may be added for GPRS support; namely packet
switched data support, within GSM. SGSN 216 and MSC
210 have similar responsibilities within wireless network
200 by keeping track of the location of each mobile device
100. SGSN 216 also performs security functions and ac-
cess control for data traffic on network 200. GGSN 218
provides internetworking connections with external pack-
et switched networks and connects to one or more SG-
SNs 216 via an Internet Protocol (IP) backbone network
operated within the network 200. During normal opera-
tions, a given mobile device 100 performs a "GPRS At-
tach" to acquire an IP address and to access data serv-
ices. This normally is not present in circuit switched voice
channels as Integrated Services Digital Network (ISDN)
addresses may be generally used for routing incoming
and outgoing calls. Currently, GPRS capable networks
may use private, dynamically assigned IP addresses,
thus requiring a DHCP server 220 connected to the
GGSN 218. There are many mechanisms for dynamic
IP assignment, including using a combination of a Re-
mote Authentication Dial-In User Service (RADIUS) serv-
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er and DHCP server, for example. Once the GPRS Attach
is complete, a logical connection is established from a
mobile device 100, through PCU 208, and SGSN 216 to
an Access Point Node (APN) within GGSN 218, for ex-
ample. The APN represents a logical end of an IP tunnel
that can either access direct Internet compatible services
or private network connections. The APN also represents
a security mechanism for network 200, insofar as each
mobile device 100 must be assigned to one or more APNs
and mobile devices 100 cannot generally exchange data
without first performing a GPRS Attach to an APN that it
has been authorized to use. The APN may be considered
to be similar to an Internet domain name such as "my-
connection.wireless.com".
[0033] Once the GPRS Attach is complete, a tunnel is
created and all traffic is exchanged within standard IP
packets using any protocol that can be supported in IP
packets. This includes tunneling methods such as IP over
IP as in the case with some IPSecurity (IPsec) connec-
tions used with Virtual Private Networks (VPN). These
tunnels are also referred to as Packet Data Protocol
(PDP) Contexts and there are a limited number of these
available in the network 200. To maximize use of the
PDP Contexts, network 200 will run an idle timer for each
PDP Context to determine if there is a lack of activity.
When a mobile device 100 is not using its PDP Context,
the PDP Context can be deallocated and the IP address
returned to the IP address pool managed by DHCP server
220.
[0034] Referring now to FIG. 4, a keypad assembly
according to an embodiment of the present invention is
shown generally as 400. The keypad assembly 400 may
be used within electronic devices, such as within the key-
board 116 of the mobile device 100 described above.
The keypad assembly 400 includes keys (or keycaps)
410 positioned within a flexible deflection web 420. The
keys 410 are positioned atop, and operatively coupled
to, corresponding actuator portions 425 of the deflection
web 420. The keys 410 may be adhered to the actuators
425 or, alternatively, the keys 410 and actuators 425 may
be provided with complementary male and female fea-
tures to permit the keys 410 to sit within the actuators 425.
[0035] Within the keypad assembly 400, each key 410
and actuator 425 correspond to, and are aligned with, a
dome 430 (which may be made of metal) and a switch
sensor 433 coupled to a base 440 of the keypad assem-
bly 400. Each key 410 is operatively coupled to its cor-
responding dome 430. When a key 410 is depressed (i.e.
in the key press direction 431), the corresponding metal
dome 430 collapses and engages the corresponding
sensor switch 433. Accordingly, engagement of a sensor
switch 433 produces a signal that a corresponding key
410 has been depressed. Those of ordinary skill in the
art will appreciate the metal domes 430 and sensor
switches 433 operate like dome switches commonly used
in the field.
[0036] Optionally, and as illustrated in FIG. 4, a dome
overlay 436 may be provided within the keypad assembly

400 in order to restrict lateral movement of the domes
430 within the assembly 400. The portions 437 of the
dome overlay 436 not in contact with a dome 430 may
be operatively coupled to the base 440 via coupling ele-
ments 450, in order to localize the domes between the
portions 437 of the dome overlay 436. The coupling el-
ements 450 may comprise, for example, an adhesive or
alternatively, a spacer having adhesive tape on either
side. The spacer may comprise a material with favorable
sealing characteristics, in order to prevent dust and/or
water from contaminating the dome and switch area with-
in the keypad assembly 400.
[0037] The keypad assembly 400 is also provided with
a light emitting source 461 and a light guide assembly
470. When installed within the keypad assembly 400, the
light emitting source 461 and light guide assembly 470
are appropriately positioned with respect to one another
such that emitted light 462 from the light emitting source
(or light source) 461 is received by the light guide assem-
bly 470. Further, the light guide assembly 470 is config-
ured to direct light it receives from the light emitting
source 461 towards the keys 410 of the keypad assembly
400. The light guide assembly 470 will be discussed in
greater detail below.
[0038] The light emitting source (or light source) 461
may comprise a commercially available side firing (or
side emitting) light emitting diode (LED). As ordinarily
skilled persons will appreciate, a side firing LED typically
comprises a housing for the LED that is mountable at a
base of the housing and an LED configured to emit light
from a side wall-adjacent the base-of the housing. In con-
trast, the housing of a top firing LED, which is also mount-
able at its base, contains an LED configured to emit light
from a top surface-opposite the base-of the housing.
[0039] Ordinarily skilled persons will appreciate that
LEDs typically require there to be a certain amount of
clearance (or space) between the surface of the LED,
from which the light is emitted, and a light guide or other
object in order for the LEDs to function efficiently. This
space is typically referred as the LED leading space gap.
When using "side" firing LEDs (i.e. LEDs which emit light
laterally to their base), as opposed to "top" firing LEDs
(i.e. LEDs which emit light in a direction to their base) as
the light emitting source 461 within a keypad assembly
400, any required leading space gap is lateral (i.e. gen-
erally perpendicular to the key press direction 431) rather
than vertical (i.e. generally parallel to the key press di-
rection 431). Consequently, the thickness of the keypad
assembly 400 may be reduced by using side firing LEDs
instead of top firing LEDs as the light source 461 within
a keypad assembly 400.
[0040] With reference to FIG. 5, the configuration of an
example light guide assembly 470 is described in greater
detail. FIG. 5 illustrates an enlargement of a selected
number of components-namely, the light guide assembly
470, the light source 461, the deflection web 420, and
the keys 410-of the embodiment of the keypad assembly
400 shown in FIG. 4, in isolation. Despite some of the
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components of the keypad assembly 400 being absent,
the elements included in FIG. 5 are illustrated having an
operative relationship with one another that they would
have when installed within the keypad assembly 400. For
the purposes of this disclosure, the light emitting source
461 and the light guide assembly 470 collectively make
up a backlighting assembly 560 as referred to herein.
[0041] The light guide assembly 470 comprises a light
guide film 471 and a light guide frame 475. An edge 572
of the light guide film 471 is positioned adjacent the light
source 461 such that light 462 emitted from the light
source 461 is received by the light guide film 471 through
its edge 572. For the purposes of this disclosure, once
light emitted from the light source 461 (emitted light 462)
enters the light guide film 471, it is referred to as received
light 563. As those skilled in the art will appreciate, the
light guide film 471, absent any light directing features,
is configured to contain a substantial portion of the re-
ceived light 563 as it travels through the film.
[0042] The light guide film 471 may be provided with
several micro features 573a, 573b configured to emit re-
ceived light 563 out from the light guide film 471. Those
of ordinary skill in the art will appreciate that the micro
features 573a, 573b have been illustrated schematically.
In some embodiments, one or more micro features 573a,
573b may be provided at predetermined locations of the
light guide film 471 so as to align with the keys 410 of
the keypad assembly 400 when the light guide film 471
is positioned within the assembly 400. In some embodi-
ments-e.g. where a dome overlay 436 (FIG. 4) is provided
within the keypad assembly 400, and the light guide film
471 is configured to conform substantially with the shape
of the dome overlay 436-the micro features 573a may be
located near the apex of domes formed in the light guide
film 471.
[0043] When received light 563 traveling through the
light guide film 471 intersects with a micro feature 573a,
a portion of the light 563 is directed toward the key 410
in alignment with that micro feature 573a. For the pur-
poses of this disclosure, received light 563 directed by
micro features 573a (in line with the key(s) 410) from the
light guide film 471 toward the key(s) 410 is referred to
as primary directed light 565. The primary directed light
565 may serve as the primary source of backlighting for
the key(s) 410 of the keypad assembly 400.
[0044] It may be desirable for the deflection web 420
to be made from a substantially translucent (or semitrans-
parent) material to ensure that a relatively high portion
of the primary directed light 565 is able to pass through
the deflection web 420 (including the actuators 425) and
reach the key(s) 410.
[0045] One or more micro features 573b may also be
provided at predetermined locations of the light guide film
471 so as to align with the light guide frame 475, when
the two light guide components (film and frame) are in
their installed positions within the keypad assembly 400.
When received light 563 meets a micro feature 573b, a
portion of the received light 563 is communicated to the

light guide frame 475. For the purposes of this disclosure,
received light 563 communicated from the light guide film
471 to the light guide frame 475 is referred to as com-
municated light 564. As will be discussed in greater detail
below, the light guide frame 475 may then direct the com-
municated light 564 toward the keys 410.
[0046] The micro features 573a, 573b provided in the
light guide film 471 may comprise one or more cavities
etched into a surface of the film. The cavities may, for
example, comprise v-shaped cuts, or white printing dots
(or micro dots). A plurality of micro features 573a, 573b
may form a two dimensional array on the light guide film’s
471 surface that helps to emit received light 563 from the
light guide film 471 evenly. Those of ordinary skill in the
art will appreciate that these and/or other known micro
optical features may be provided to the light guide film
471 to direct light therefrom.
[0047] Referring now jointly to FIGS. 5 and 6, the con-
figuration of the light guide frame 475 is discussed in
greater detail. FIG. 6 shows a perspective view of a light
guide frame 475 according to an embodiment of the
present disclosure, and is illustrative of the exterior struc-
ture of the frame 475. The example light guide frame 475
shown is for use with a standard alphanumeric twelve-
key keypad assembly (0-9, #, *). Those of ordinary skill
in the art will appreciate that other configurations of frame
475 may also exist to correspond to keypad assemblies
with different numbers of and arrangements of keys, e.g.
a full QWERTY keypad assembly.
[0048] In some embodiments, the light guide frame 475
may be manufactured as a two-shot injection molded
part. The first shot 478 may be made of a material with
a relatively high transmittance in the visible light spectrum
(e.g. a clear resin) in order to afford the frame 475 light
transferring capabilities; and, the second shot 477 may
be of a substantially reflective material (e.g. a black, or
opaque white resin) for preventing light from leaking out.
[0049] The light guide frame 475 may be configured to
direct the communicated light 564 (from the light guide
film 471) toward one or several keys 410. For the pur-
poses of this disclosure, communicated light 564 directed
toward the key(s) 410 by the light guide frame 475 is
referred to as secondary directed light 566. In order to
appropriately direct the communicated light 564, the light
guide frame 475 may be provided with one or more di-
rectional elements 476. As was the case with the micro
features 573a, 573b, directional elements 476 have been
illustrated schematically. Those of ordinary skill in the art
will appreciate that the directional elements 476 may not
be representative of the actual characteristics of such
elements, physical or otherwise.
[0050] Where the light guide frame 475 is manufac-
tured as a two-shot injection molded part (as discussed
above), the directional elements 476 may be provided in
the material of the first shot 478. The directional features
476 may comprise resin blocks with sloped surfaces
which act to redirect some or all of the communicated
light 564 toward the key(s) 410. In some variants, the
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directional elements 476 may be provided in the mold
before the first shot 478 is injected.
[0051] As the secondary directed light 566 may be re-
quired to travel through a deflection web 420 to reach
the key(s) 410, the deflection web 420, as discussed
above, may comprise a substantially translucent (or
semitransparent) material to help ensure that a relatively
large portion of the secondary directed light 566 reaches
the key(s) 410.
[0052] The light guide frame 475 may be made of one
or more substantially rigid materials. In embodiments
where a deflection web 420 is provided within the keypad
assembly 400, the light guide frame 475 and the deflec-
tion web 420 may be co-molded. As a result, the light
guide frame 475 may provide structural support for the
deflection web 420. The structural support afforded to
the deflection web 420 by the light guide frame 475 may
effectively isolate each key 410 and corresponding ele-
ments (i.e. dome 430 and in some cases actuator portion
425 of the deflection web 420) from the depression of
adjacent keys 410. In other words, a light guide frame
475 with substantial rigidity, co-molded to a deflection
web 420 may substantially prevent movement of one por-
tion of the deflection web 420 (corresponding to a key
410) from translating to any of the other portions of the
deflection web 420 (corresponding to any of the other
keys 410). This mechanical isolation of each actuator
portion 425 of the deflection web 420 may lead to a better
tactile feel to a user of the keypad assembly 400.
[0053] In some embodiments, the light guide frame 475
may be provided with location pins (not shown), and the
light guide film 471 may be provided with location pin
holes (not shown). To help achieve greater and more
sustainable alignment of the light guide frame 475 with
respect to the light guide film 471, the location pins (not
shown) of the frame 475 may be slotted through the lo-
cation pin holes (not shown) of the film 471 when the two
light guide components are installed within the keypad
assembly 400.
[0054] In some embodiments, a light shielding layer
480 may be provided atop the light guide frame 475 in
order to help prevent light from escaping the light guide
frame 475 in undesired areas. In some embodiments,
the light shielding layer 480 may be made of polyethylene
terephthalate colored black with white painting on the
surface which faces the light guide frame 475. FIG. 7
illustrates an example light shielding layer 480 that may
be overlaid onto the light guide frame 475 in the direction
of arrows 10. The light shielding layer 480 may be at-
tached to the "top" surface of the light guide frame 475
using an adhesive.
[0055] Referring now to the logical flow diagram of FIG.
8, a method for providing backlighting for a keypad as-
sembly 400 having at least one key 410 (the method re-
ferred to generally as 800) will now be discussed. A key-
pad assembly 400 having at least one light emitting
source 461, configured to emit light, is provided at Block
810.

[0056] At Block 820, a light guide assembly 470, com-
prising both a light guide film 471 and a light guide frame
475, is provided for use within the keypad assembly 400.
The light guide assembly 470 may be configured within
the keypad assembly 400 so as to receive light emitted
(or emitted light 462) from the light source(s) 461 toward
the key(s) 410 of the keypad assembly 400. As discussed
above, a suitable configuration may be achieved by align-
ing an edge 572 of the light guide film 471 with the light
emitted from the light emitting source 461, and appropri-
ately aligning the light guide frame 475 with the light guide
film 471. Also as discussed above, when the light guide
frame 475 is appropriately aligned with the light guide
film 471, the two light guide components 471, 475 may
cooperate to direct light 462 emitted from the light source
461 toward the key(s) 410 of the keypad assembly 400
via micro features 573a, 573b and directional elements
476 in the light guide film 471 and light guide frame 475,
respectively.
[0057] At Block 830, the at least one light emitting
source 461 is caused to emit light. The emitted light 462
enters the light guide film 471 as received light 563 which
is then directed from the light guide film 471 toward the
key(s) 410, or communicated from the light guide film
471 to the light guide frame 475 and subsequently direct-
ed toward the key(s) 410 by the light guide frame 475.
[0058] The various embodiments of keypad assem-
blies 400 and backlighting assemblies 560 described
herein incorporate light guide assemblies 470 having
both a light guide film 471 and a light guide frame 475.
The thickness of a keypad assembly 400 (and therefore
the electronic device incorporating the keypad assembly
400) may be reduced by using a side firing LED and elim-
inating the need to accommodate the leading space gap
typically required of top firing light sources. Commonly,
side firing light sources are used in conjunction with light
guide films 471, as opposed to light guide frames 475.
Supplementing the light guiding capabilities of the light
guide film 471 with those of a light guide frame 475 may
allow for the use of a thinner light guide film 471, poten-
tially resulting in a thinner keypad assembly 400. Further,
the use of the light guide frame 475 may provide structural
support to a deflection web 420 of a keypad assembly
400, which may effectively isolate the keys 410 from one
another, and in turn, result in a greater tactile feel to a
user of the keypad assembly 400.
[0059] The steps of a method in accordance with any
of the embodiments described herein may not be re-
quired to be performed in any particular order, whether
or not such steps are described in the claims or otherwise
in numbered or lettered paragraphs.
[0060] The keypad assembly and backlighting assem-
bly have been described with regard to a number of em-
bodiments. However, it will be understood by persons
skilled in the art that other variants and modifications may
be made without departing from the scope of the disclo-
sure as defined in the claims appended hereto.
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Claims

1. A keypad assembly (400) comprising:

(a) at least one key (410);
(b) at least one light emitting source (461) con-
figured to emit light (462);
(c) a light guide assembly (470) configured to
receive the emitted light (462) and direct the light
toward the at least one key; and
(d) wherein the light guide assembly (470) com-
prises:

(i) a light guide film (471) comprising a plu-
rality of location pin holes, and
(ii) a light guide frame (475) comprising lo-
cation pins slotted through the location pin
holes.

2. The keypad assembly of claim 1, wherein the light
guide film (471) is configured to receive the emitted
light (462) and communicate the received light (563)
to the light guide frame (475).

3. The keypad assembly of claim 1, wherein the light
guide film (471) is configured to direct the received
light (563) toward the at least one key (410).

4. The keypad assembly of any preceding claim, further
comprising a deflection web (420) comprising at
least one actuator (425) corresponding to that at
least one key (410).

5. The keypad assembly of claim 4, wherein the light
guide frame (475) is further configured to provide
structural support to the deflection web (420).

6. The keypad assembly of claim 2, wherein the light
guide film (471) comprises at least one cavity con-
figured for directing light toward the light guide frame
(475).

7. The keypad assembly of any preceding claim, further
comprising at least one metal dome (430) configured
for operable engagement by the at least one key
(410), and a dome overlay (436) between the key
(410) and the metal dome.

8. A backlighting assembly (560) adapted to backlight
a keypad assembly (400) having at least one key
(410), the backlighting assembly comprising:

(a) at least one light emitting source (461) con-
figured to emit light (462);
(b) a light guide assembly (470) configured to
receive the emitted light (462) and direct the light
toward the at least one key (410); and
(c) wherein the light guide assembly comprises:

(i) a light guide film (471) comprising a plu-
rality of location pin holes, and
(ii) a light guide frame (475) comprising lo-
cation pins slotted through the location pin
holes.

9. The backlighting assembly of claim 8, wherein the
light guide film (471) is configured to receive the emit-
ted light (462) and communicate the received light
(563) to the light guide frame (475).

10. The backlighting assembly of claim 9, wherein the
light guide frame (475) is configured to direct the
communicated light (564) toward the at least one key
(410).

11. The backlighting assembly of claim 8, wherein the
light guide film (471) is configured to direct the re-
ceived light (462) toward the at least one key (410).

12. The backlighting assembly of any one of claims 8 to
11, wherein the assembly is configured for use in a
mobile device (100).

13. A method of providing backlighting of a keypad as-
sembly (400) having at least one key (410), the meth-
od comprising:

(a) providing a keypad assembly having at least
one-light emitting source (461), wherein the light
emitting source is configured to emit light (462);
(b) providing a light guide assembly (470) con-
figured to receive the emitted light (462) and to
direct the received light (563) toward the at least
one key (410), wherein the light guide assembly
comprises a light guide film (471) comprising a
plurality of location pin holes and a light guide
frame (475) comprising location pins slotted
through the location pin holes; and
(c) causing the light emitting source (461) to emit
light.

14. The method of claim 13, wherein the light guide film
(471) is configured to receive the emitted light (462)
and communicate the received light (563) to the light
guide frame (475).

15. The method of claim 13, wherein the light guide film
is configured to direct the emitted light (462) toward
the at least one key (410).

Patentansprüche

1. Tastaturbaugruppe (400) mit:

(a) mindestens einer Taste (410),
(b) mindestens einer lichtemittierenden Quelle
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(461), die dazu konfiguriert ist, Licht (462) zu
emittieren,
(c) einer Lichtleiterbaugruppe (470), die dazu
konfiguriert ist, das emittierte Licht (462) zu
empfangen und das Licht in Richtung der min-
destens einen Taste zu leiten, und
(d) wobei die Lichtleiterbaugruppe (470) Folgen-
des aufweist:

(i) einen Lichtleiterfilm (471) mit einer Viel-
zahl von Positionierstiftlöchern und
(ii) einen Lichtleiterrahmen (475) mit Posi-
tionierstiften, die durch die Positionierstift-
löcher gesteckt sind.

2. Tastaturbaugruppe nach Anspruch 1, wobei der
Lichtleiterfilm (471) dazu konfiguriert ist, das emit-
tierte Licht (462) zu empfangen und das empfangene
Licht (563) an den Lichtleiterrahmen (475) zu kom-
munizieren.

3. Tastaturbaugruppe nach Anspruch 1, wobei der
Lichtleiterfilm (471) dazu konfiguriert ist, das emp-
fangene Licht (563) in Richtung der mindestens ei-
nen Taste (410) zu leiten.

4. Tastaturbaugruppe nach einem der vorhergehen-
den Ansprüche, ferner mit einem Auslenknetz (420)
mit mindestens einem Aktuator (425), der jener min-
destens einen Taste (410) entspricht.

5. Tastaturbaugruppe nach Anspruch 4, wobei der
Lichtleiterrahmen (475) ferner dazu konfiguriert ist,
für das Auslenknetz (420) eine strukturelle Stütze
bereitzustellen.

6. Tastaturbaugruppe nach Anspruch 2, wobei der
Lichtleiterfilm (471) mindestens eine Aussparung
aufweist, die dazu konfiguriert ist, Licht in Richtung
des Lichtleiterrahmens (475) zu leiten.

7. Tastaturbaugruppe nach einem der vorhergehen-
den Ansprüche, ferner mit mindestens einer Metall-
kuppel (430), die für einen betrieblichen Eingriff
durch die mindestens eine Taste (410) konfiguriert
ist, und einer Kuppelüberlagerung (436) zwischen
der Taste (410) und der Metallkuppel.

8. Hintergrundbeleuchtungsbaugruppe (560), die dazu
ausgelegt ist, den Hintergrund der Tastaturbaugrup-
pe (400) zu beleuchten, die mindestens eine Taste
(410) hat, wobei die Hintergrundbeleuchtungsbau-
gruppe Folgendes aufweist:

(a) mindestens eine lichtemittierende Quelle
(461), die dazu konfiguriert ist, Licht (462) zu
emittieren,
(b) eine Lichtleiterbaugruppe (470), die dazu

konfiguriert ist, emittiertes Licht (462) zu emp-
fangen und das Licht in Richtung der mindes-
tens einen Taste (410) zu leiten, und
(c) wobei die Lichtleiterbaugruppe Folgendes
aufweist:

(i) einen Lichtleiterfilm (471) mit einer Viel-
zahl von Positionierstiftlöchern und
(ii) einen Lichtleiterrahmen (475) mit Posi-
tionierstiften, die durch die Positionierstift-
löcher gesteckt sind.

9. Hintergrundbeleuchtungsbaugruppe nach An-
spruch 8, wobei der Lichtleiterfilm (471) dazu konfi-
guriert ist, das emittierte Licht (462) zu empfangen
und das empfangene Licht (563) an den Lichtleiter-
rahmen (475) zu kommunizieren.

10. Hintergrundbeleuchtungsbaugruppe nach An-
spruch 9, wobei der Lichtleiterrahmen (475) dazu
konfiguriert ist, das kommunizierte Licht (564) in
Richtung der mindestens einen Taste (410) zu leiten.

11. Hintergrundbeleuchtungsbaugruppe nach An-
spruch 8, wobei der Lichtleiterfilm (471) dazu konfi-
guriert ist, das empfangene Licht (462) in Richtung
der mindestens einen Taste (410) zu leiten.

12. Hintergrundbeleuchtungsbaugruppe nach einem
der Ansprüche 8 bis 11, wobei die Baugruppe für
eine Verwendung in einer Mobilvorrichtung (100)
konfiguriert ist.

13. Verfahren zum Bereitstellen einer Hintergrundbe-
leuchtung einer Tastaturbaugruppe (400) mit min-
destens einer Taste (410), wobei das Verfahren Fol-
gendes aufweist:

(a) Bereitstellen einer Tastaturbaugruppe mit
mindestens einer lichtemittierenden Quelle
(461), wobei die lichtemittierende Quelle dazu
konfiguriert ist, Licht (462) zu emittieren,
(b) Bereitstellen einer Lichtleiterbaugruppe
(470), die dazu konfiguriert ist, das emittierte
Licht (462) zu empfangen und das empfangene
Licht (563) in Richtung der mindestens einen
Taste (410) zu leiten, wobei die Lichtleiterbau-
gruppe einen Lichtleiterfilm (471), der eine Viel-
zahl von Positionierstiftlöchern aufweist, und ei-
nen Lichtleiterrahmen (475) aufweist, der Posi-
tionierstifte aufweist, die durch die Positionier-
stiftlöcher gesteckt sind, und
(c) Veranlassen der lichtemittierenden Quelle
(461) Licht zu emittieren.

14. Verfahren nach Anspruch 13, wobei der Lichtleiter-
film (471) dazu konfiguriert ist, das emittierte Licht
(462) zu empfangen und das empfangene Licht
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(563) an den Lichtleiterrahmen (475) zu kommuni-
zieren.

15. Verfahren nach Anspruch 13, wobei der Lichtleiter-
film dazu konfiguriert ist, das emittierte Licht (462)
in Richtung der mindestens einen Taste (410) zu lei-
ten.

Revendications

1. Ensemble de clavier (400) comprenant :

(a) au moins une touche (410) ;
(b) au moins une source électroluminescente
(461) configurée pour émettre de la lumière
(462) ;
(c) un ensemble de guidage de lumière (470)
configuré pour recevoir la lumière émise (462)
et pour diriger la lumière vers l’au moins une
touche ; et
(d) où l’ensemble de guidage de lumière (470)
comprend :

(i) un film de guidage de lumière (471) com-
prenant une pluralité de trous de broches
de positionnement, et
(ii) un cadre de guidage de lumière (475)
comprenant des broches de positionne-
ment passant à travers les trous de broches
de positionnement.

2. Ensemble de clavier de la revendication 1, dans le-
quel le film de guidage de lumière (471) est configuré
pour recevoir la lumière émise (462) et pour com-
muniquer la lumière reçue (563) au cadre de guidage
de lumière (475).

3. Ensemble de clavier de la revendication 1, dans le-
quel le film de guidage de lumière (471) est configuré
pour diriger la lumière reçue (563) vers l’au moins
une touche (410).

4. Ensemble de clavier de l’une des revendications pré-
cédentes, comprenant en outre une bande de dé-
viation (420) comprenant au moins un actionneur
(425) correspondant à cette au moins une touche
(410).

5. Ensemble de clavier de la revendication 4, dans le-
quel le cadre de guidage de lumière (475) est en
outre configuré pour fournir un support structurel à
la bande de déviation (420).

6. Ensemble de clavier de la revendication 2, dans le-
quel le film de guidage de lumière (471) comprend
au moins une cavité configurée pour diriger la lumiè-
re vers le cadre de guidage de lumière (475).

7. Ensemble de clavier de l’une des revendications pré-
cédentes, comprenant en outre au moins un dôme
métallique (430) configuré pour une mise en prise
fonctionnelle par l’au moins une touche (410), et un
revêtement de dôme (436) entre la touche (410) et
le dôme métallique.

8. Ensemble de rétroéclairage (560) adapté pour rétro-
éclairer un ensemble de clavier (400) ayant au moins
une touche (410), l’ensemble de rétroéclairage
comprenant :

(a) au moins une source électroluminescente
(461) configurée pour émettre de la lumière
(462) ;
(b) un ensemble de guidage de lumière (470)
configuré pour recevoir la lumière émise (462)
et pour diriger la lumière vers l’au moins une
touche (410) ; et
(c) où l’ensemble de guidage de lumière
comprend :

(i) un film de guidage de lumière (471) com-
prenant une pluralité de trous de broches
de positionnement, et
(ii) un cadre de guidage de lumière (475)
comprenant des broches de positionne-
ment passant à travers les trous de broches
de positionnement.

9. Ensemble de rétroéclairage de la revendication 8,
dans lequel le film de guidage de lumière (471) est
configuré pour recevoir la lumière émise (462) et
pour communiquer la lumière reçue (563) au cadre
de guidage de lumière (475).

10. Ensemble de rétroéclairage de la revendication 9,
dans lequel le cadre de guidage de lumière (475) est
configuré pour diriger la lumière communiquée (564)
vers l’au moins une touche (410).

11. Ensemble de rétroéclairage de la revendication 8,
dans lequel le film de guidage de lumière (471) est
configuré pour diriger la lumière reçue (462) vers l’au
moins une touche (410).

12. Ensemble de rétroéclairage de l’une quelconque des
revendications 8 à 11, dans lequel l’ensemble est
configuré pour une utilisation dans un dispositif mo-
bile (100).

13. Procédé permettant de fournir un rétroéclairage d’un
ensemble de clavier (400) ayant au moins une tou-
che (410), le procédé comprenant le fait :

(a) de fournir un ensemble de clavier ayant au
moins une source électroluminescente (461), où
la source électroluminescente est configurée
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pour émettre de la lumière (462) ;
(b) de fournir un ensemble de guidage de lumiè-
re (470) configuré pour recevoir la lumière émise
(462) et pour diriger la lumière reçue (563) vers
l’au moins une touche (410), où l’ensemble de
guidage de lumière comprend un film de guida-
ge de lumière (471) comprenant une pluralité de
trous de broches de positionnement et un cadre
de guidage de lumière (475) comprenant des
broches de positionnement passant à travers
les trous de broches de positionnement ; et
(c) d’amener la source électroluminescente
(461) à émettre de la lumière.

14. Procédé de la revendication 13, dans lequel le film
de guidage de lumière (471) est configuré pour re-
cevoir la lumière émise (462) et pour communiquer
la lumière reçue (563) au cadre de guidage de lu-
mière (475).

15. Procédé de la revendication 13, dans lequel le film
de guidage de lumière est configuré pour diriger la
lumière émise (462) vers l’au moins une touche
(410).
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