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ABSTRACT 

A keypad is provided for a computing device. The keypad 
includes one or more lighting devices or mechanisms for 
illuminating a plurality of keys structures. In an embodiment, 
the plurality of key structures are formed from a milky mate 
rial. 
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LIGHTING AND USABILITY FEATURES FOR 
KEY STRUCTURES AND KEYPADS ON 

COMPUTING DEVICES 

RELATED APPLICATION INFORMATION 

0001. This application is a continuation of U.S. patent 
application Ser. No. 1 1/779,792, filed Jul. 18, 2007 entitled, 
“LIGHTING AND USABILITY FEATURES FOR KEY STRUCTURES 
AND KEYPADSON COMPUTING DEVICES'; which is a continu 
ation of the following applications: 
0002 U.S. patent application Ser. No. 11/203,809, filed 
Aug. 13, 2005, now U.S. Pat. No. 7,275,836: 
0003 U.S. patent application Ser. No. 11/203,808, filed 
Aug. 13, 2005, now U.S. Pat. No. 7,294,802; and 
0004 U.S. patent application Ser. No. 11/203,824, filed 
Aug. 13, 2005. 
0005 All of the aforementioned priority applications are 
hereby incorporated by reference in their entirety. 

TECHNICAL FIELD 

0006 Embodiments of the invention relate to key struc 
tures and keypads for computing devices. In particular, 
embodiments of the invention relate to lighting and usability 
features for key structures and keypads on computing 
devices. 

BACKGROUND 

0007 Keypads are important aspects of computing 
devices. With regard to small form-factor keypads in particu 
lar, the keypads tend to establish the overall form-factor of a 
computing device. The keypad is often a very visible and 
highly used component of Such computing devices. 
0008 Messaging devices, in particular, have need for 
QWERTY style keyboards. Such keyboards are often oper 
ated by the user using thumbs. Key size, visibility, and sen 
sation are important characteristics for consideration in the 
design of small form-factor keyboards. One further consid 
eration is usability of such features in darkened environment. 
Many users typically need to see Some or all keys of a key 
board when thumb typing on a small form factor keyboard, as 
Such devices have closely spaced keys that may require visual 
coordination. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1A is an exploded side view of an illuminated 
keypad for use with a computing device, under an embodi 
ment of the invention. 
0010 FIG. 1B illustrates a keypad of FIG. 1A in an 
assembled position, under an embodiment of the invention. 
0011 FIG. 1C is a close-up side view of a section of a 
keyboard shown by FIGS. 1A and 1B, according to an 
embodiment of the invention. 
0012 FIG. 2A is an exploded side view of an illuminated 
keypad for use with a computing device, under another 
embodiment of the invention. 
0013 FIG. 2B illustrates a keypad of FIG. 2A in an 
assembled position, under another embodiment of the inven 
tion. 
0014 FIG. 2C is a close-up side view of a section of a 
keyboard shown by FIGS. 2A and 2B, according to another 
embodiment of the invention. 
0015 FIG. 3A and FIG. 3B illustrate different key struc 
ture designs, under an embodiment of the invention. 
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(0016 FIG. 4A to FIG. 4D illustrate use of polarization 
material to distribute discrete light sources underlying a key 
pad of a computing device, under an embodiment of the 
invention. 
0017 FIG. 5 illustrates an embodiment of the invention in 
which a lighting layer is configured to include a combination 
of panel lighting and discrete lighting. 
(0018 FIG. 6A, FIG. 6B, and FIG. 6C illustrate key struc 
ture designs for facilitating illumination, under an embodi 
ment of the invention. 
(0019 FIG. 7 illustrates a keypad with slits to facilitate key 
structure movement and minimize light leakage, under an 
embodiment of the invention. 
0020 FIG. 8A-8C illustrate use of a dampening layer 
inside a keypad stack, under an embodiment of the invention. 

DETAILED DESCRIPTION 

0021 Numerous embodiments are described in this appli 
cation for enhancing lighting and usability of key structures 
and keypads of computing devices. It is contemplated that the 
various features described by this application may be com 
bined in any one of numerous ways. 
0022. According to an embodiment, a key structure is 
provided for a computing device. The key structure is formed 
from a milky material. 
0023. In another embodiment, a keypad is provided for a 
computing device. The keypad includes one or more lighting 
devices or mechanisms for illuminating a plurality of keys 
structures. In an embodiment, the plurality of key structures 
are formed from a milky material. 
0024. One or more embodiments described herein provide 
a keypad for a computing device. In an embodiment, a plu 
rality of key structures comprise the keypad, and each of the 
key structures may be referenced by a top end that includes a 
Surface for receiving user-contact and a bottom end that is 
opposite to the top end. A plurality of discrete light sources 
may be provided underneath the plurality of key structures, so 
that the plurality of light sources illuminates each of the key 
structures from the bottom end. A material provided between 
the top of each key structure in the plurality of key structures 
and the plurality of discrete light sources to cause light gen 
erated by the plurality of light sources to be transmissive 
through each key structure. 
0025. A keypad is any multi-key assembly. A keyboard is 
an implementation of a keypad. 
0026. As used herein, something is “milky' if it is with 
creamy body color that dominates the diffracted color. In one 
embodiment, a resin, key structure or other item is milky if it 
contains white colored resin, meaning resin having at least 
some visibly detectable white or off-white material. A mate 
rial is white if the material contains all the colors of the 
spectrum. 
0027. Diffusion of Bright Light Underlying a Keypad 
0028. One or more embodiments described herein provide 
mechanisms for diffusing bright light provided within a hous 
ing of a computing device for purpose of illuminating the 
device's keypad or keyboard. In particular, Some light 
Sources, such as provided by white Light Emitting Diodes 
(LEDs) emit light that is bright and discrete. The brightness of 
Such lights make their use desirable. But, absent some inter 
vening design for handling the discreteness and brightness of 
the emitted light, the use of such light sources can result in a 
keypad being unevenly lit from underneath. In such cases, 
shadows or cold spots may form on regions that are further 
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away from light sources, while bright or hot spots form on 
region closes to light sources. Furthermore, factors other than 
the positioning of light sources may result in the formation of 
hot and cold spots from the use of discrete light sources 120. 
Examples of such other key structure features include shad 
ing, colorization, use of different materials or Surface mate 
rials to form some key structures and not others, and different 
ornamentations provided on key structures on the keypad. 
0029. One or more embodiments described herein include 
keypad design implementations and mechanisms for diffus 
ing and distributing light emitted from LEDs and other bright 
and discrete light sources. FIG. 1A-1C, FIG. 2A-2C, and 
FIGS. 3A and 3B illustrate alternative implementations in 
which diffusive material is used to diffuse emitted light from 
discrete light sources of a keypad for use with a computing 
device. 

0030 FIG. 1A is an exploded side view of an illuminated 
stack 102 of a keypad 100 for use with a computing device, 
under an embodiment of the invention. FIG.1B illustrates the 
keypad in an assembled position. An example of a computing 
device on which the keyboard stack 102 may be implemented 
is a handheld computing device. Such as a personal digital 
assistant, mobile manager device, or cellular/pocket phone. A 
specific example of a computing device for use with an 
embodiment of the invention is a multi-functional cellular 
device, sometimes called a “smartphone” (e.g. TREO 650 
manufactured by PALM, INC.). In such implementations, the 
keypad 100 has a small form-factor suitable for use with 
thumb or finger typing. 
0031. As shown by FIGS. 1A and 1B, keypad 100 includes 
a plurality of key structures 110 that overlay a substrate 120 
on which a plurality of light sources 122 are provided. The 
substrate 120 may include electrical contact elements 130 
that are actuatable through use of the corresponding key 
structures 110. A carrier 112 may interconnect the plurality of 
key structures 110. In one implementation, the carrier 112 and 
the plurality of key structures 110 form a monolithic compo 
nent. In another implementation, the carrier 112 and the plu 
rality of key structures 110 may be separately formed ele 
mentS. 

0032. In an embodiment, each key structures 110 includes 
an actuation member 115 that extends from its bottom end 
116. In one implementation, the actuation members 115 are 
unitarily or integrally formed with the corresponding key 
structures 110. In another implementation, carrier 112 and 
key structures 110 are separately formed and combined, and 
actuation members 115 are unitarily or integrally formed 
from the carrier 112. In still another embodiment, the actua 
tion members 115 have their own separate carrier and are 
separately formed from the key structures 110. 
0033 Each actuation member 115 may travel inward with 
compression or insertion of the corresponding key structure 
110 to actuate a corresponding one of the electrical contact 
elements 130. Actuation of anyone of the electrical contact 
elements 130 triggers a signal that is received and processed 
by a processor 150 of the computing device. The signal gen 
erated from the triggering of any particular key is recognized 
by the processor 150 as having a value (e.g. alphabet or 
number value). The electrical contact elements 130 may be 
provided on a printed circuit board 132, or electrically inter 
connected Substrate (e.g. flex circuit and Substrate). In one 
implementation, the light sources 122 may be provided on a 
separate sheet 124 that overlays the printed circuit board 132. 
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0034. In an embodiment, light sources 122 are LEDs, 
although other types of light sources can be used. The LEDs 
provide a benefit of providing bright light for their relative 
size. In a configuration shown by FIG. 1A-1C, the LEDs are 
disposed evenly between adjacent key structures 110 that 
form the column or subset of the overall keypad. However, in 
practice, the distribution of LEDs or other discrete light 
Sources may not be even. For example, in one implementa 
tion, 14 LEDs are used to illuminate 40 key structures. In such 
implementations, Some key structures 110 may overlay or be 
more proximate to individual light sources 122 than other key 
structures. Regardless of whether LEDs are evenly or 
unevenly distributed, an illumination of a keyboard formed 
from the plurality of key structures 110 may carry uneven 
lighting. For example, some keys may be more lit than others, 
while individual key structures may have one region that is 
darker than another. 
0035. Accordingly, stack 102 includes components or ele 
ments to diffuse or distribute light emitted from light sources 
122. The light sources 120 may illuminate individual key 
structures 110 from their respective bottom end 116. The 
result is that illumination is provided from a top end 118 of 
each respective key structure 120. The top end 118 of each 
individual key structure 110 may be the surface that receives 
user contact. The top end 118 of each key structure 110 may 
also display markings, shading, colorization, and/or printed 
matter. As such, the top end 118 of each key structure 110 
corresponds to the surface from which the desired illumina 
tion effect is to take place. 
0036. In an embodiment, diffusive or light-distributive 
material is provided with or between the key structures 110 
and the light sources 122. Such material may enable indi 
vidual key structures 110 to be illuminated while at the same 
time diffusing light emitted from the individual light sources. 
One result achieved is that a keypad (or desired regions 
thereof) is illuminated substantially uniformly through diffu 
sion of light from the discrete and bright light sources 122. 
Such a uniformly lit keypad may be well lit from underneath, 
without distracting hot or cold spots in the lighting. Accord 
ingly, an embodiment provides that individual key structures 
110 of a keypad have the following characteristics: (i) par 
tially transmissive to light so that light entering the bottom 
end 116 of the key structures is partially carried through that 
structure; (ii) diffusive or distributive of light, so that some 
light used to illuminate each key structure 110 is diffused 
within and/or underneath the key structure 110. 
0037. In an embodiment shown by FIG.1A-1C, individual 
key structures are comprised of diffusive material to effect 
light from light sources 122. Embodiments described herein 
use milky material to diffuse light that comes in contact with 
or enters each key structure. Milky material enables light to be 
diffused while at the same time enabling the light to be trans 
missive. FIG. 1B illustrates the keypad 100 with key struc 
tures 110 formed of milky material or resin overlaying light 
sources 122 in an operative position. The material of the key 
structures 110 diffuse and distribute the light emitted from the 
light Sources 122. 
0038 FIG. 1C is a close-up side view of a set of key 
structures 110 shown in FIGS. 1A and 1B. Abody 105 of each 
key structure may be formed from milky resin. Numerous 
alternatives to resin may be used, including for example, 
liquid, foam, or other matrix material. The carrier 112 extends 
underneath the key structures 110. Actuation members 115 
extend from the bottom end 136 of each key structure 110 and 
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can travel inward through deflection or movement of the 
corresponding key structure in order to actuate the electrical 
contact 130. In an embodiment shown, the electrical contacts 
are domes that are actuated when corresponding actuation 
members 115 travel inward and deflect the domes inward. By 
providing the body 105 of the key structures 110 as being 
formed from the milky resin, one embodiment provides that 
no other layer or material is needed to effectuate diffusion or 
distribution of light emitted from sources 122. 
0039 FIG. 2A-2C illustrate an alternative embodiment in 
which individual key structures 210 of a keypad 200 are 
formed from light-transmissive material, but a layer 208 of 
milky material is disposed between the bottom ends 216 of 
the key structures 210 and the light sources 222. In FIG. 2A, 
an exploded view of a stack 202 of the keypad 200 is shown 
with the key structures 210 overlaid over corresponding con 
tact elements 230. 
0040. In FIG.2B, the stack 202 is shown in the assembled 
configuration with the layer 208 disposed within the stack 
202. The milky layer 208 may be disposed just over the layer 
carrying the light sources 222. In one implementation, the 
light Sources 222 may be carried on a separate layer 224, and 
the actuation members 215 may translate into the milky layer 
208 in order to electrically actuate a corresponding contact 
element 230 on a printed circuit board 232. 
0041. One embodiment provides for milky layer 208 to be 
formed of a thin silicon rubber material. The layer 208 may 
provide a cushion or dampening effect for the actuation mem 
bers 215 translating into the corresponding contact elements 
230, while at the same time forming a diffusion layer for light 
emitted from light sources 222. 
0042. As shown by FIG. 2C, a body 205 of the individual 
key structures 210 may be non-milky (e.g. clear or translu 
cent). While the body 205 may be non-milky, surface orna 
mentations, paint, ink or printed material may be provided on 
a top surface 218 so as to be illuminated by the light from the 
light sources 222. 
0043 FIGS. 3A and 3B is a side view of an alternative key 
structure design in which a milky layer is thinly disposed, 
under an embodiment of the invention. In an embodiment of 
FIG. 3A, a top surface 318 of a key structure 310 is provided 
a paint layer 322. The paint layer 322 may include, at least 
partially, a milky color. Additional Surface ornamentations 
may be provided on the key structure in a manner that creates 
a desired illuminative effect. FIG. 3B illustrates a painted or 
formed layer underneath the carrier 208 (FIG. 2C) that 
adjoins individual key structures 310. Other embodiments 
may provide a milky paint on atop surface (facing upward) of 
the carrier 312 withink or other decorative material provided 
on either the top surface 318 or underneath the structure at a 
thickness of or near the carrier 208 (FIG. 2C). 
0044) Light Distribution 
0045. As an alternative or addition to diffusing light emit 
ted from light sources underlying a keypad, one or more 
embodiments of the invention contemplate distributing light 
from light sources. A difference between diffusion of light 
and distribution of light Sources is that light from a source is 
diffused when it is made less discrete and more spread out, 
while light from a discrete source is maintained relatively 
discrete but distributed to more places in discrete form. FIG. 
4A-4D illustrate use of polarization material to distribute 
discrete light Sources underlying a keypad of a computing 
device. One result achieved by the embodiments shown is that 
light is distributed more evenly underneath a keyboard. 
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0046. In FIG. 4A, a single light source 420 is shown prior 
to application of a polarization material. In FIG. 4B, the light 
source 420 is overlaid by a first polarization material 430. The 
first polarization material 430 serves to create an apparent 
light 422 source adjacent to the original light source 420. The 
apparent light Source 422 is not a real light Source, but a 
filtered reflection created by the application of the first polar 
ization material 430. The orientation of the first polarization 
material 430 uses a filter that creates the apparent light source 
422 in a particular direction with respect to the original light 
source 420. 
0047. In FIG. 4C, the light source 420 and the first polar 
ization material 430 are applied a second polarization mate 
rial 440. The second polarization material 440 overlays the 
first polarization material 430. In one embodiment, the sec 
ond polarization material 440 uses a filter that creates a sec 
ond set of apparent light sources 450, 452 in a direction that is 
orthogonal to the direction that first polarization material 
creates the apparent light source 422. For example, the first 
polarization material 430 may use a horizontal filter that 
distributes the original light source 420 in one of the horizon 
tal directions. The second polarization material 440 may use 
a vertical filter that distributes the original light source 420 
and the apparent light Source 422 created by the first polar 
ization material vertically. 
0048. In FIG. 4C, one of the second set of apparent light 
sources 440 is reflected off the original light source 420, while 
the other apparent light source 452 is reflected off the appar 
ent light source 422 created by the first polarization layer. In 
the example shown, application of the first polarization mate 
rial 430 and the second polarization material 440 quadruples 
the original light Source 420, in that the original light Source 
is provided three apparent light sources 422,450, and 452. 
0049 FIG. 4D illustrates disposition of the first polariza 
tion material 430 and the second polarization material 440 in 
a stack 402 of a keypad 400. In an embodiment shown, the 
first polarization material 430 and the second polarization 
material 440 are positioned within the stack 402 between the 
light sources 422 and an underside of the individual key 
structures 410. 
0050. In order for any polarization material to be effective, 
an implementation provides that each polarization material is 
provided a gap distance 456 from a light source (actual or 
apparent) that is to be distributed. For example, in one imple 
mentation, the suitable gap distance 456 is on the order of 
millimeters. When two or more polarization materials are 
used in the stack 402, each material may need to have a 
thickness separation (e.g. 2-4 millimeters). 
0051. With regard to embodiments described in FIG. 
4A-4C, the degree of shift between the apparent and actual 
light Sources may vary. For example, polarization materials 
may be used to provide a slight shift so that the apparent and 
actual light Sources overlap Substantially or slightly. 
0.052 Additionally, three or more layers of polarization 
materials may be used, depending on design implementation. 
It should be noted that while use of polarization material 
described with FIG. 4A-4D provides for reflecting actual and 
apparent light sources as discrete sources, other embodiments 
may provide for using polarization material that diffuses and 
shifts and distributes light from one actual or apparent light 
Source to another region. 
0053 Combination Lighting Layer 
0054 As described above, discrete light sources such as 
LEDs provide the benefit of brightness, which in turn provide 
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better visibility and aesthetics of a key structure to a user. 
However, as also described, discrete light sources also pro 
vide shading, or hot/cold spots, unless the light emitted from 
Such sources is treated in some manner. An alternative to 
LEDs and other forms of discrete light sources is a light 
Source that emits light uniformly and evenly across a region 
that encompasses an entire keypad, or at least portions of the 
keypad on which lighting is desired. This type of lighting may 
be referred to as a lighting panel. A specific example of this 
kind of light source is an electroluminescent (EL) panel. 
While panel lighting has the benefit of providing uniform and 
distributed lighting, such lighting does not typically provide 
the same brightness as LEDs, at least not unless the amperage 
and size of the panel lighting is increased to be significantly 
greater than what would be required if only LEDs were to be 
employed. 
0055 Embodiments of the invention contemplate that a 
given keypad or keyboard design has some key structures that 
need bright lighting and other key structures that are 
adequately lit with panel lighting. Accordingly, FIG. 5 illus 
trates an embodiment of the invention in which a lighting 
layer is configured to include a combination of panel lighting 
and discrete lighting. In particular, FIG. 5 illustrates a keypad 
assembly comprising a key structure layer 510, a lighting 
layer 520 and a electrical contact layer 530. For purpose of 
simplicity, an embodiment shown by FIG. 5 is assumed to 
implement the plurality of key structures 510 as a monolithic 
structure. A carrier 512 or web may interconnect the key 
structures 514 of the key structure layer 510, although other 
implementations may provide for Some or all of the key 
structures to be separated or in Strips. Actuation members (not 
shown) may extend from a bottom surface (not shown) of 
each key structure 514 for purpose of enabling contact ele 
ments distributed over a substrate to be actuatable with inser 
tion of the corresponding key structures. Additional materials 
may be added to the assembly, including materials for effect 
ing usability of key structures and/or actuation members. 
0056. The key structures 514 may be arranged to provide 
one or more colored keys, keys with Surface ornamentations 
and darkened appearances, and keys formed from different 
types of material. For example, in a small form-factor 
QWERTY keyboard, one embodiment provides for a shaded 
or colorized set of key structures 514, designated by a region 
515, for purpose of indicating keys that have both numeric 
and alphabet values. Another implementation provides for the 
keypad to include specialized keys 518 that are colored are 
formed from more opaque material. Such as application keys 
(for quick launching applications) or navigation keys (set for 
navigation by default). 
0057. In one embodiment, lighting layer 529 may include 
white LEDs that form discrete light sources distributed on a 
substrate 525 containing an EL panel 526. The LEDs are 
positioned strategically to conserve energy while lighting key 
structures that require the most light. In the example shown, 
the key structures that require the most light are the applica 
tion keys 518, as they are colorized (e.g. red, green, and blue). 
As such, FIG. 5 provides LEDs 522 in alignment to backlight 
the application buttons 518. However, another embodiment 
may provide for using LEDs 522 to illuminate key structures 
in region 515. Other key structures 520 that are not colorized 
or otherwise darkened may be illuminated by the EL panel 
526. In one embodiment, key structures illuminated by either 
light source may include milky material or layers, or have 
features of other embodiments described in this application. 
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The substrate 525 holding the EL panel 526 may be a flex 
circuit (see FIG. 5B), which in turn is connected to the elec 
trical contact layer 530. In one embodiment, EL panel 526 is 
tacked on to the flex circuit 525 to preserve electrical connec 
tivity. Individual LEDs 522 are soldered onto the flex circuit 
525. Elements of the electrical contact layer 530 may include 
individual snap dome contact switches 532 that actuate when 
collapsed by actuation members such as described elsewhere 
in this application. 
0.058 Key Structure/Actuation Member Shaping 
0059. As shown, actuation members are elongated ele 
ments that travel in response to deflection or inward move 
ment of corresponding key structures. The actuation mem 
bers are used to convert key presses into Switching events for 
electrical switches that underlie key structures. Typically, 
actuation members are cylindrical or even rectangular and 
extend downward from a bottom surface of a key structure. 
0060. In the context of lighting, the edged nature of actua 
tion members are not conducive. The edges of actuation 
members reflect or divert light from the light sources, while 
better illumination results would result if such light was 
absorbed into the key structures and illuminated. 
0061 FIG. 6A is an enlarged view of a key structure 610 
having a unitarily formed actuation member 620 that is 
shaped to receive and be transmissive to light, under an 
embodiment of the invention. The key structure 610 may 
include a key body 605 on which an exterior surface 622 is 
formed. The exterior surface 622 may be the surface from 
which an illumination effect is desired. Both the actuation 
member 620 and the key body 605 may be formed from 
translucent or milky material, so as to be able to receive light 
and to at least be partially transmissive to light. In an imple 
mentation, discrete light Sources 630 may be positioned adja 
cent to the actuation member 620. The actuation member 620 
may align over a contact element 640 provided on a substrate 
644. The actuation member 620 includes a bottom surface 
618 that is separated a distance h from the substrate. While 
FIG. 6A illustrates a separation distance his about or less than 
a height of the light Sources, the vertical position of the light 
Sources on the Substrate may vary. For example, the light 
sources may be embedded or flush with substrate 644. 
0062 According to an embodiment, a shape of actuation 
member 620 is conical, with exterior surface of the actuation 
member extending to or near the boundary of the key body 
605. In the example provided, the key body is symmetrical 
and round, creating the cone shape. In other implementations, 
the key body 605 may be non-round (e.g. square or rectangu 
lar) or irregular in shape (trapezoidal). In Such alternative 
implementations, the exterior Surface of the actuation mem 
ber 620 may conform to the shape or irregularity of the key 
body. For example, a square key body may resultina pyramid 
shaped actuation member 620, while an irregular shaped key 
body 605 may result in an uneven conical or tapered actuation 
member 620. 
0063. In FIG. 6A, the angled surface 621 forming the 
tapered section 625 is substantially linear and edged when 
joining the bottom end. FIG. 6C illustrates an alternative in 
which an angled surface 641 forming a tapered section 645 is 
rounded into the bottom end 618. Embodiments such as 
shown by FIG. 6A-6C illustrate actuation members that are 
shaped to better receive light from discrete light sources that 
are typically placed adjacent to the actuation members, rather 
than directly underneath. Embodiments such as shown by 
FIG. 6A illustrate that tapering the actuation member in 
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whole (or at least in part) is conducive to reducing reflection 
from LEDs and other light sources that may disposed adja 
cent and below the actuation members. 
0064 FIG. 6B illustrates an alternative key structure 670 
in which one or more open regions 650 are formed into the 
key body 665. The key body 665 may correspond to the 
portion of the key structure 670 that is provided over a line 
C-C (corresponding to the housing line on a computing 
device). In one embodiment, resin or matrix material (includ 
ing possibly milky material) is removed from the key struc 
ture to form the open regions 650. The formation of open 
regions 650 means that more light from light sources 668 may 
enter the boundary of the key structure 670. An actuation 
member 680 may extend from the key body 605 to form the 
shape shown. One implementation provides that the actuation 
member 680 may be curved or irregular to accommodate the 
openings 650. The result is brighter and better illuminative 
effect on exterior surface 612 of the key structure 670, as there 
is less thickness for light to pass through in illuminating the 
key structure. 
0065 Embodiments shown with FIG. 6A-6B may incor 
porate key structure designs described with other embodi 
ments and implementations in any combination. For example, 
with regard to the key structure 670 shown in FIG. 6B, an 
interior of the key structure 665 may be formed from milky 
resin or other matrix material. Alternatively, a paint layer may 
be provided somewhere on or within the key structure to 
diffuse light that enters the key structure. Furthermore, while 
the key structure may included the open regions 650, the 
actuation member 680 may be tapered, or include a tapered 
section, rounded or un-rounded, and otherwise be shaped to 
receive light rather than reflect light. 
0066 Carrier Slits 
0067. To enhance the usability of a keyboard, it is desir 
able to lessen the restriction of movement of individual key 
structures when such structures are deflected and/or pushed 
inward by the user. FIG. 7 is a top view of a key structure 
layer, such as may be provided by any of the embodiments 
described above. The key structure layer 710 may include a 
plurality of key structures 715, provided in a QWERTY 
arrangement. A carrier 712 may provide a web that joins the 
structures. The carrier 712 may carry tension from the num 
ber of key structures 715 carried on it. The tension may 
provide unwanted resistance and guidance to the user when 
deflecting or pushing key structures inward. To lessen the 
tension, a slit pattern 735 may be formed on the carrier 712. 
0068. In FIG. 7, the position of a single light source 722 is 
shown underneath the carrier 712. The light source 722 may 
be provided between four key structures 715. One problem 
that may arise in forming slits into the carrier 712 is that the 
presence of the light Source may cause light leakage through 
those slits. Light leakage is distracting and unaesthetic, thus 
preferably avoided. Accordingly, one embodiment shapes 
and forms light slits 735 on the carrier 712 to minimize the 
light leakage. This requires consideration of the position of 
the light source 722. One implementation provides that slits 
are provided about each key stroke in “L” or adjoining linear 
segments to form corners about individual key structures, 
where the corners are distal to the light source for that key 
stroke. When adjoining key structures are considered, the 
resulting shape may correspond to an upside down “T”. Thus, 
for example, the key structures 715 labeled as “A” and “B” are 
provide corner slits 735 which serve to hinge each of those 
key structures on carrier 712 the non-slit side of the respective 
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key structures. However, with respect to the light source 722, 
the position of the slits 735 is sufficiently distal to avoid light 
leakage. Thus, slits 735 are formed adjacent to a corner of a 
key structure most distal to an underlying light source. As 
such, the pattern of the light sources 720 underlying the key 
structure layer 710 may be determinative of the slit pattern 
and its position. 
0069. It should be noted that darkened and/or colored keys 
fair worst with light leakage. Light emitting from dark keys is 
more distracting to a user. Many factors, including key shape 
and distance to the proximate light sources, need to be con 
sidered in forming slits around on darkened keys of a key 
board. 

0070 Alternative embodiments may use strips or sections 
to form the key structure layer of a keyboard stack. Sectioning 
an otherwise monolithic keyboard into segments reduces the 
amount oftension that Surrounds individual keys as a result of 
the weight and presence of other key structures formed on a 
common carrier. For example, in a QWERTY keyboard, each 
row of key structures may be provided on a separate Strip, and 
the stripped sections may be combined in assembly to form 
the keyboard. Alternatively, multiple key structures may be 
formed on “L” or “C” shaped sections, which are then inter 
twined at assembly to form the monolithic keyboard. While 
sectioning keyboards for assembly can reduce tension on the 
carrier and thus enhance usability, the gaps caused by the 
sectioning also produce light leakage. As such, a balance 
between the number of sections and the amount of tolerable 
light leakage may be struck, based on the particular imple 
mentation. 

0071 
0072. One or more embodiments may implement a damp 
ening layer in connection with use of actuation members 
traveling into contact members. Embodiments described in 
this section may be implemented independently of other 
embodiments provided with this application. For example, a 
dampening layer, such as described with FIG. 8A-8C, may be 
used with a keyboard that includes no lighting element. Alter 
natively, however, a keyboard Stack having features described 
in this section may also implement lighting features of other 
embodiments described elsewhere in this application. 
0073 FIG. 8A illustrates a keyboard stack assembled to 
include a dampening layer, under an embodiment of the 
invention. The keyboard stack 802 may include a plurality of 
key structures layer 810 with actuation members 820 extend 
ing downward from individual key structures 812. The damp 
ening layer 850 may correspond to a layer of deformable or 
flexible material. According to an embodiment, a dampening 
layer 850 may be overlaid on top of electrical contacts 830 
distributed over a substrate 840 having a plurality of electrical 
contacts 830 that are actuatable by actuation members 820. 
One effect achieved by the dampening layer 850 is that it 
cushions and protects the electrical contacts 830 from jarring 
forces to the housing of the computing device, or from force 
ful movements of the actuation members use and shock of the 
housing that contains the keyboard assembly 800. 
0074. In an embodiment, the dampening layer 850 is pro 
vided over the electrical contacts 830 (FIG. 8C) of the sub 
strate 840. In an implementation in which lighting is pro 
vided, one embodiment provides for discrete light sources, 
such as LEDs, to be provided on the substrate 840 and over 
laid by the dampening layer 850. As described with FIG. 

Dampening Layer 
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2A-2C, the dampening layer 850 may be milky, or alterna 
tively translucent, to enable the light sources 845 to backlight 
the key structures 812. 
0075 An overall thickness t of the dampening layer may 
be thin, of the order of less than one millimeter. In one 
embodiment, the thickness t of the dampening layer is less 
than 0.5 millimeter. In one specific implementation, the thick 
ness t of the dampening layer is about (within 90%) of 0.25 
millimeters. As mentioned, a Suitable material for the damp 
ening layer is silicon rubber. In Such an implementation, the 
lighting Sources 845 may correspond to light pipes or white 
LEDS. 

0076 FIG. 8B illustrates a key structure 812 without use 
of the dampening layer. In Such a design, the actuation mem 
ber has length L. FIG. 8C shows a comparison of the damp 
ening layer 850 overlaid onto the electrical contact 830. To 
accommodate the extra thickness of the dampening layer 850, 
one embodiment provides for the actuation member 820 to be 
reduced in length L by the thickness tofthe dampening layer. 
Insertion or deflection of key structure 812 causes actuation 
member 820 to travel and actuate the contact element 830. In 
one embodiment, the electrical contact element 830 is a snap 
dome, and the dampening layer 850 dampens the impact of 
the actuation member 820 (which may be formed from hard 
plastic) with the electrical contact element 830. Among other 
added benefits, the dampening layer 850 may reduce the noise 
and tactile response of the Snap dome contact element, thus 
eliminating or reducing "clicking'. Furthermore, when the 
computing device is dropped, the Snap dome contact element 
is less likely to be pierced or made dysfunctional by the rigid 
actuation member. 

0077 Although illustrative embodiments of the invention 
have been described in detail herein with reference to the 
accompanying drawings, it is to be understood that the inven 
tion is not limited to those precise embodiments. As such, 
many modifications and variations will be apparent to prac 
titioners skilled in this art. Accordingly, it is intended that the 
scope of the invention be defined by the following claims and 
their equivalents. Furthermore, it is contemplated that a par 
ticular feature described either individually or as part of an 
embodiment can be combined with other individually 
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described features, or parts of other embodiments, even if the 
other features and embodiments make no mentioned of the 
particular feature. This, the absence of describing combina 
tions should not preclude the inventor from claiming rights to 
Such combinations. 
What is claimed is: 
1. A keypad for a computing device, the keypad compris 

1ng: 
a plurality of key structures, each of the plurality of key 

structures being referenced by a top end that includes a 
Surface for receiving user-contact and a bottom end 
opposite to the top end; 

a plurality of discrete light sources provided underneath 
the plurality of key structures, the plurality of light 
Sources illuminating each of the key structures from the 
bottom end; 

a milky material provided between the top of each key 
structure in the plurality of key structures and the plu 
rality of discrete light sources to cause light generated by 
the plurality of light sources to be transmissive through 
each key structure. 

2. The keypad of claim 1, wherein the milky material is 
provided within each of the plurality of key structures. 

3. The keypad of claim 1, wherein the milky material is a 
resin that forms each of the plurality of key structures. 

4. The keypad of claim 1, wherein the resin is substantially 
white. 

5. The keypad of claim 1, wherein the milky material is 
provided as a separately formed layer between the plurality of 
key structures and the plurality of light sources. 

6. The keypad of claim 1, wherein the plurality of discrete 
light sources correspond to a plurality of light emitting 
diodes. 

7. The keypad of claim 1, further comprising a carrier layer 
that interconnects the plurality of key structures from the 
bottom. 

8. The key structure of claim 1, wherein the key structure 
includes a surface film that forms an exterior of the key 
structure, and wherein the milky resin forms an interior of the 
key structure. 


