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(54) Apparatus and method pertaining to a key assembly having a plinth-receiving key mat

(57) A key assembly comprises a contact-responsive
switch and a keycap having a plinth extending from an
underside surface thereof. A key mat disposed between
the keycap and the contact-responsive switch has a re-
cessed area formed therein. This recessed area is sized
and configured to receive the keycap’s plinth. If desired,
an adhesive can physically adhere the keycap to the key
mat. By one approach, the key assembly also comprises
a substantially-planar elastic layer disposed between the

keycap and the contact-responsive switch. If desired, this
elastic layer and the aforementioned key mat are inte-
grally coupled to one another. By one approach this elas-
tic layer has at least one opening disposed therethrough.
This opening (or these openings) can be disposed at least
in part in common with the aforementioned recessed area
of the key mat.
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Description

Technical Field

[0001] This disclosure relates generally to key assem-
blies.

Back round

[0002] Key assemblies are known in the art. Key as-
semblies often comprise a keycap that works in combi-
nation with a contact-responsive switch. The keycap typ-
ically provides a surface configured to interact with an
end-user’s finger. By ordinarily biasing the keycap away
from the contact-responsive switch, the end user can se-
lectively press the keycap towards the contact-respon-
sive switch to momentary close (or open, if desired) the
latter. Upon releasing this pressure the keycap then re-
turns to its stand-by position.
[0003] Some key assemblies are so-called film-style
key assemblies. Such an assembly can comprise a sili-
cone key mat having a raised area (presenting, for ex-
ample, a relatively short isosceles-trapezoidal cross sec-
tion) and a corresponding conformal upper layer com-
prised of a resilient material such as thermoplastic poly-
urethane (TPU). The key mat typically serves to make
physical contact with the contact-responsive switch (or
to at least transfer the end-user’s finger pressure to that
switch) while the resilient material typically serves to bias
a corresponding keycap (which often has a flat, planar
bottom surface that rests atop the aforementioned raised
area) away from the contact-responsive switch.
[0004] While satisfactory for many application settings,
such a film-style key assembly nevertheless poses cer-
tain concerns. For example, the keycap in such an as-
sembly can sometimes be inadvertently peeled away
from the raised area when subjected to a pulling force.
As another example, such a key assembly can exhibit
relatively poor tactile feel owing, at least in part, to having
the resilient material conformally track the sides of the
raised area of the silicone key mat. In particular, this con-
figuration permits the resilient material to considerably
increase the actuation force needed to urge the keycap
towards the contact-responsive switch and hence in-
creases the overall rigidity of the key assembly. This re-
silient material can also laterally transfer actuation forces
in a manner that can permit unwanted interaction be-
tween, for example, adjacent key assemblies as com-
prise a part of a keyboard.

Brief Description of the Drawings

[0005] FIG. 1 comprises a flow diagram as configured
in accordance with various embodiments of the disclo-
sure;
[0006] FIG. 2 comprises a perspective view as config-
ured in accordance with various embodiments of the dis-
closure;

[0007] FIG. 3 comprises a top-plan view as configured
in accordance with various embodiments of the disclo-
sure;
[0008] FIG. 4 comprises a perspective view as config-
ured in accordance with various embodiments of the dis-
closure;
[0009] FIG. 5 comprises a side-elevational sectioned
view as configured in accordance with various embodi-
ments of the disclosure;
[0010] FIG. 6 comprises a perspective view as config-
ured in accordance with various embodiments of the dis-
closure;
[0011] FIG. 7 comprises a side-elevational sectioned
detail view as configured in accordance with various em-
bodiments of the disclosure; and
[0012] FIG. 8 comprises a block diagram as configured
in accordance with various embodiments of the disclo-
sure.
[0013] Elements in the figures are illustrated for sim-
plicity and clarity and have not necessarily been drawn
to scale. For example, the dimensions or relative posi-
tioning of some of the elements in the figures may be
exaggerated relative to other elements to help to improve
understanding of various embodiments of the present
disclosure. Also, common but well-understood elements
that are useful or necessary in a commercially feasible
embodiment are often not depicted in order to facilitate
a less obstructed view of these various embodiments of
the present disclosure. Certain actions or steps may be
described or depicted in a particular order of occurrence
while those skilled in the art will understand that such
specificity with respect to sequence is not actually re-
quired. The terms and expressions used herein have the
ordinary technical meaning as is accorded to such terms
and expressions by persons skilled in the technical field
as set forth above except where different specific mean-
ings have otherwise been set forth herein.

Detailed Description

[0014] Generally speaking, pursuant to these various
embodiments, a key assembly comprises a keycap hav-
ing a plinth extending from an underside surface thereof
and a contact-responsive switch. A key mat disposed
between the keycap and the contact-responsive switch
has a recessed area formed therein. This recessed area
is sized and configured to receive the plinth.
[0015] By one approach this recessed area is sized
and configured to conformally receive the plinth. If de-
sired, an adhesive can serve to physically adhere the
keycap to the key mat.
[0016] By one approach, the key assembly also com-
prises an elastic layer disposed between the keycap and
the contact-responsive switch. If desired, this elastic lay-
er and the aforementioned key mat are integrally coupled
to one another. By one approach this elastic layer has at
least one opening disposed therethrough. This opening
(or these openings) can be disposed at least in part in
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common with the aforementioned recessed area of the
key mat.
[0017] So configured, the elastic material serves to aid
in biasing the keycap away from the contact-responsive
switch while avoiding undue perpendicular rigidity that
can contribute to a poor tactile feel. Such an approach
also serves to reduce the likelihood that the keycap can
be inadvertently peeled away from the key assembly.
The result is a key assembly that is both more durable
and that has a better feel during use.
[0018] These teachings are readily implemented using
common and ordinary materials and fabrication method-
ologies. Accordingly such benefits can be achieved in an
economical manner. These teachings are also highly
scalable and can serve with a wide variety of keycap
sizes, shapes, and form factors.
[0019] These and other benefits may become clearer
upon making a thorough review and study of the following
detailed description. Referring now to the drawings, and
in particular to FIG. 1, an illustrative process 100 that is
compatible with many of these teachings will now be pre-
sented. This process 100 describes, in general, an ap-
proach to forming a key assembly. It will be understood
that these steps can be carried out a plurality of times in
order to form a plurality of key assemblies that together
comprise, for example, a keyboard.
[0020] At step 101 this process 100 provides a contact-
responsive switch. Such switches are well known in the
art and often (though not always) comprise normally-
open switches. Accordingly, and further as these teach-
ings are not necessarily overly sensitive to particular
choices in these regards, further elaboration regarding
the construction of such switches will not be provided
here aside from noting that contact-responsive switches
designed for use in a mobile communication device ap-
plication setting often have a dome size of about 3 to 6
millimeters.
[0021] This process 100 accommodates, as will be de-
scribed below, the use of a key mat. As an optional step
102, this process 100 will also accommodate forming this
key mat and an elastic layer as an integral component.
By way of illustration and not by way of limitation, and
referring momentarily to FIG. 2, this elastic layer 200 can
be comprised of a resilient material of choice. For many
application settings this resilient material can comprise
thermoplastic polyurethane.
[0022] As illustrated, this elastic layer 200 can have at
least one opening 201 disposed therethrough. By one
approach this can comprise providing a plurality of such
openings 201. As will become more evident below, this
opening 201 can be disposed at least in part in common
with a recessed area of the aforementioned key mat. By
one approach, and as shown in FIG. 2, a plurality of such
openings 201 can be disposed axially symmetrical with
respect to a central point of reference 202. As shown
below, this central point of reference 202 can, in turn,
also be disposed within the aforementioned recessed ar-
ea of the key mat (i.e., in common registration with that

recessed area).
[0023] Optionally, if desired, this elastic layer 200 can
be formed in conjunction with an ink pattern 203. As
shown in FIG. 3, this ink pattern 203 can have a centrally-
disposed open area 301 that surrounds the aforemen-
tioned openings 201. Though shown in FIG. 2 for the
sake of clarity as being separated from the elastic layer
200, it will be understood that this ink pattern 203 will
typically be applied to the elastic layer 200. This may
comprise, by one approach, printing this ink pattern 203
on the underside surface of the elastic layer 200. This
ink pattern 203 can serve, for example, to occlude light
when the completed key assembly comprises an illumi-
nated key assembly. The use of such ink patterns in a
key assembly comprises a known area of endeavor. Ac-
cordingly, no further elaboration in these regards is pro-
vided here.
[0024] As noted above, this elastic layer 200 (formed,
for example, of thermoplastic polyurethane) can be inte-
grally formed with a corresponding key mat 400 (formed,
for example, of silicone) to yield an integral component.
(As used herein, this reference to "integral" will be un-
derstood to refer to a combination and joinder that is suf-
ficiently complete so as to consider the combined ele-
ments to be as one. Accordingly, two items would not be
considered "integral" with respect to one another if they
are merely connected to one another by the action of a
holding member such as a screw, bolt, clamp, clip, or the
like.) One can employ, for example, a co-molding process
as known in the art to achieve this result.
[0025] Referring now momentarily to FIG. 4, this can
comprise forming the elastic layer 200 on a first side of
the key mat 400. Raised portions 402 of the key mat 400
can extend into the aforementioned openings 201 in the
elastic layer 200. By one approach these raised portions
402 can be coextensive with the boundaries of those
openings 201 to thereby fully fill those openings 201.
[0026] This key mat 400 further includes a raised wall
401 that extends outwardly of the key mat 400 and that
forms within its boundaries the aforementioned recessed
area. As will be shown below, this recessed area is sized
and configured to receive the plinth of a keycap to facil-
itate physically coupling the keycap to the key mat 400.
FIG. 4 also serves to illustrate one illustrative way (of
many) by which the aforementioned central point of ref-
erence 202 of the elastic layer 200 is disposed within this
recessed area of the key mat 400. In this particular ex-
ample, this central point of reference 202 (and other por-
tions of the elastic layer 200 that lead to this central point
of reference 202) are shown in phantom lines because
these structural elements are covered by the material
comprising the key mat 400. Other possibilities in these
regards are possible, of course. FIG. 4 also serves to
illustrate a point noted earlier that at least a portion of the
elastic layer openings 201 can also be located within the
registration ambit of this recessed area.
[0027] So configured, the aforementioned elastic layer
200 comprises a substantially-planar member. In partic-
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ular, this elastic layer 200 does not arc outwardly in order
to conform to an outwardly-disposed bulge in the key mat
400 as typifies many prior art embodiments. Accordingly,
although this elastic layer 200 can still serve to bias a
keycap away from the opposing side of the key mat 400,
such a planar configuration serves to improve the tactile
feel of a resultant key assembly.
[0028] By one approach, the key mat 400, the elastic
layer 200, or both may be comprised of transparent or
highly translucent material. Such an approach can serve
to support the provision of an internally-illuminated key
assembly. Internally-illuminated keyboards and the like
comprise a known area of endeavor that requires no fur-
ther description here.
[0029] In any event, and regardless of whether the key
mat has been integrally combined with an elastic layer,
with reference to FIG. 1, at step 103 this process 100
provides for disposing a key mat (having a recessed area
formed therein that is sized and configured to receive a
keycap plinth) over the previously provided contact-re-
sponsive switch.
[0030] FIG. 5 presents one illustrative example in
these regards. Here, the previously described key mat
400 (which in this example is integrally combined with an
elastic layer 200 as explained above) is shown to also
have a key feature 501 that is closely disposed with re-
spect to a contact-responsive switch 502 of choice. The
degree of proximity between these two elements can vary
with respect to the details of a given application setting.
Generally speaking, these elements should be close
enough that the key feature 501 can actuate the contact-
responsive switch 502 when an end user properly inter-
acts with the key assembly in an ordinary and expected
manner.
[0031] As explained above, the key mat’s recessed ar-
ea is sized and configured to receive a keycap’s plinth.
FIG. 5 illustrates such a plinth 503. In this particular illus-
tration the plinth 503 is not yet disposed within the key
mat’s recessed area. FIG. 6 offers a view of the underside
of a keycap 600 having such a plinth 503. For many ap-
plication settings this plinth 503 can comprise a unitary
part of the keycap 600 as when these two elements com-
prise features of a single molded part. These teachings
will accommodate other approaches in these regards,
however. For example, part or all of the plinth 503 can
be permanently or removably attached to the keycap 600
using any attachment methodology of choice. It would
also be possible for the plinth 503 to itself be comprised
of a plurality of separate elements that may, or may not,
be in physical contact with one another as desired.
[0032] By one approach the key mat’s recessed area
can be sized and configured to tightly conform to the key-
cap’s plinth 503. In this case, it is possible that the re-
sultant compressive force may suffice to retain the key-
cap in an installed orientation. Referring again to FIG. 1,
at optional step 104 this process 100 will also accommo-
date disposing an adhesive in this recessed area to ad-
here the plinth 503 to the key mat 400. FIG. 7 depicts the

use of such an adhesive 701 in this manner. The partic-
ular adhesive 701 employed, of course, can vary with
respect to the application setting, the choice of materials
used for the plinth 503 and the key mat 400, and so forth.
For many application settings a so-called instant glue or
a glue that cures with exposure to ultraviolet light may
be used with satisfactory results.
[0033] In any event, with continued reference to both
FIGS. 1 and 7, at step 105 this process 100 then provides
for disposing a keycap 600 having a plinth 503 extending
from an underside surface thereof such that the plinth
503 is disposed within the key mat’s recessed area to
thereby form a corresponding key assembly 700. So con-
figured (and with reference to both FIGS. 5 and 7), the
key assembly 700 will rest in a quiescent state that leaves
the contact-responsive switch 502 disengaged.
[0034] When an end user presses on the keycap 600,
however, the key mat 400 will be urged towards the con-
tact-responsive switch 502 until the key feature 501
makes operable contact therewith to close (or open, as
the case may be) the contact-responsive switch 502. This
state persists until the end user releases this pressure.
The key mat 400, assisted in considerable part by the
elastic layer 200, then returns to its quiescent state of
rest and the key feature 501 disengages with the contact-
responsive switch 502.
[0035] The aforementioned openings 201 in the elastic
layer 200 are not so large as to unduly interfere with the
elastic layer’s 200 significant contribution in the above-
described regards. These openings 201 are of sufficient
size, however, to both improve the perceptible tactile feel
of the key assembly 700 and also to considerably reduce
any physical lateral crosstalk between this particular key
assembly 700 and any adjacent key assemblies.
[0036] Such a key assembly 700 can comprise a part
of a larger assembly. As one illustrative example in these
regards, and referring now to FIG. 8, an assembly 800
such as a wireless communications apparatus (such as
a cellular telephony device, a push-to-talk device, and
so forth) can include a keyboard 801 that itself comprises,
at least in part, a plurality of such key assemblies 700.
Such a keyboard 801 might comprise, for example, a
standard alphabetic-character keyboard (having, for ex-
ample, a traditional offset QWERTY-style arrangement
of keys).
[0037] Such a keyboard 801 can, in turn, operably cou-
ple to a control circuit 802 that itself operably couples to
a wireless transceiver 803 of choice. Such a control circuit
802 can comprise a fixed-purpose hard-wired platform
or can comprise a partially or wholly programmable plat-
form. Such architectural options are well known and un-
derstood in the art and require no further description here.
So configured, the keyboard 801 can permit an end user
to provide instructions or content to the control circuit 802
as appropriate to control circuit’s functionality and capa-
bilities.
[0038] Such a key assembly can be readily manufac-
tured using readily-available materials and fabrication
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techniques. Accordingly, these teachings can be em-
ployed to leverage and further extend the use and value
of such existing approaches. These teachings are also
readily scaled to accommodate a variety of differently-
sized contact-responsive switches and key caps and a
variety of differently-arranged keyboards. These teach-
ings can be economically practiced and serve to provide
a key assembly that is reliable and durable during use.
[0039] Those skilled in the art will recognize that a wide
variety of modifications, alterations, and combinations
can be made with respect to the above described em-
bodiments without departing from the spirit and scope of
the disclosure, and that such modifications, alterations,
and combinations are to be viewed as being within the
ambit of the inventive concept.

Claims

1. An apparatus comprising:

a key assembly comprising:

a keycap (600) having a plinth (503) extend-
ing from an underside surface thereof;
a contact-responsive switch (502);
a key mat (400) disposed between the key-
cap and the contact-responsive switch and
having a recessed area formed therein
sized and configured to receive the plinth.

2. The apparatus of claim 1 wherein the key mat is com-
prised of silicone.

3. The apparatus of claim 1 further comprising:

an adhesive disposed within the recessed area
to adhere the plinth to the key mat.

4. The apparatus of claim 1 wherein the recessed area
is sized and configured to conformally receive the
plinth.

5. The apparatus of claim 3 further comprising:

an elastic layer disposed between the keycap
and the contact-responsive switch.

6. The apparatus of claim 5 wherein the elastic layer is
comprised of thermoplastic polyurethane.

7. The apparatus of claim 5 wherein the elastic layer
has at least one opening disposed therethrough,
which opening is disposed at least in part in common
with the recessed area of the key mat.

8. The apparatus of claim 7 wherein the at least one
opening comprises a plurality of openings.

9. The apparatus of claim 8 wherein the plurality of
openings are axially symmetrical with respect to a
central point of reference that is disposed within the
recessed area of the key mat.

10. The apparatus of claim 8 wherein the plurality of
openings are peripherally aligned with a periphery
of the keycap.

11. The apparatus of claim 5 wherein the elastic layer
and the key mat are integrally coupled to one anoth-
er.

12. The apparatus of claim 1 further comprising:

a keyboard comprised of a plurality of the key
assemblies.

13. A wireless communications apparatus comprising:

a wireless transceiver (803);
a control circuit (802) operably coupled to the
wireless transceiver;
a keyboard (801) operably coupled to the control
circuit, the keyboard comprising a plurality of key
assemblies (700) wherein at least some of the
key assemblies each comprise:

a keycap (600) having a plinth (503) extend-
ing from an underside surface thereof;
a contact-responsive switch (502);
a key mat (400) disposed between the key-
cap and the contact-responsive switch and
having a recessed area formed therein
sized and configured to receive the plinth.

14. A method comprising:

providing (101) a contact-responsive switch
(502);
disposing (103) a key mat (400) over the con-
tact-responsive switch, the key mat having a re-
cessed area formed therein sized and config-
ured to receive a keycap plinth;
disposing (105) a keycap (600) having a plinth
(503) extending from an underside surface
thereof such that the plinth is disposed within
the recessed area of the key mat.

15. The method of claim 14 further comprising:

disposing an adhesive in the recessed area of
the key mat to adhere the plinth to the key mat.
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Amended claims in accordance with Rule 137(2)
EPC.

1. An apparatus comprising:

a key assembly comprising:

a keycap (600) having a plinth (503) extend-
ing from an underside surface thereof;
a contact-responsive switch (502);
a key mat (400) disposed between the key-
cap and the contact-responsive switch and
having a recessed area formed therein
sized and configured to receive the plinth;
an elastic layer (200) disposed between the
keycap (600) and the contact-responsive
switch (502), and wherein the elastic layer
(200) has at least one opening (201) dis-
posed therethrough, which opening is dis-
posed at least in part in common with the
recessed area of the key mat (400).

2. The apparatus of claim 1 wherein the key mat
(400) is comprised of silicone.

3. The apparatus of claim 1 further comprising:

an adhesive (701) disposed within the recessed
area to adhere the plinth (503) to the key mat
(400).

4. The apparatus of claim 1 wherein the recessed
area is sized and configured to conformally receive
the plinth (503).

5. The apparatus of claim 1 wherein the elastic layer
is comprised of thermoplastic polyurethane.

6. The apparatus of claim 1 wherein the at least one
opening (201) comprises a plurality of openings.

7. The apparatus of claim 6 wherein the plurality of
openings (201) are axially symmetrical with respect
to a central point of reference that is disposed within
the recessed area of the key mat (400).

8. The apparatus of claim 6 wherein the plurality of
openings (201) are peripherally aligned with a pe-
riphery of the keycap (600).

9. The apparatus of claim 1 wherein the elastic layer
(200) and the key mat (400) are integrally coupled
to one another.

10. The apparatus of claim 1 further comprising:

a keyboard comprised of a plurality of the key
assemblies.

11. A wireless communications apparatus compris-
ing:

a wireless transceiver (803);
a control circuit (802) operably coupled to the
wireless transceiver;
a keyboard (801) operably coupled to the control
circuit, the keyboard comprising a plurality of key
assemblies (700) wherein at least some of the
key assemblies each comprise:

a keycap (600) having a plinth (503) extend-
ing from an underside surface thereof;
a contact-responsive switch (502);
a key mat (400) disposed between the key-
cap and the contact-responsive switch and
having a recessed area formed therein
sized and configured to receive the plinth;
an elastic layer (200) disposed between the
keycap (600) and the contact-responsive
switch (502), and wherein the elastic layer
(200) has at least one opening (201) dis-
posed therethrough which opening is dis-
posed at least in part in common with the
recessed area of the key mat (400).

12. A method comprising:

providing (101) a contact-responsive switch
(502);
disposing (103) a key mat (400) over the con-
tact-responsive switch, the key mat having a re-
cessed area formed therein sized and config-
ured to receive a keycap plinth;
disposing (105) a keycap (600) having a plinth
(503) extending from an underside surface
thereof such that the plinth is disposed within
the recessed area of the key mat; and
disposing an elastic layer (200) between the
keycap (600) and the contact-responsive sketch
(502) wherein the elastic layer (200) has at least
one opening (201) disposed therethrough,
which opening is disposed at least in part in com-
mon with the recessed area of the key mat (400).

13. The method of claim 12 further comprising:

disposing an adhesive (701)in the recessed ar-
ea of the key mat to adhere the plinth to the key
mat (400).
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