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Attorney Docket No.: UTL 00345

DUAL TACTILITY KEYPAD SWITCH

FIELD OF THE INVENTION

[0001] This invention relates to membrane keypad-input devices often
found on general consumer products. More particularly, the invention pertains to
a new membrane button assembly that provides at least two logical functions

according to the amount of pressure applied to the key.

BACKGROUND OF THE INVENTION

[0002] Membrane switches are economical to produce, and have become
universally prevalent in keypads for consumer items such as cell phones,
handheld game devices. Similar oroduots are generally manufactured with
membrane switches. Membrane switches. can be formed and used as keypads
or any other input devtce. Ih general, membrane switches are momentary-on
contact switches in which at teast onecontaot is on,l or mad‘e of, a flexible
substrate. | |

[0003] By way of example and not of limitation, the membrane switch
comprises a flexible substrate Iayer havmg a contact that is shaped like a dome.
When force is apphed to the dome, the dome deforms and closes the switch.
Thus, the membrane SW|tch comprises springing means for each contact point
on the keypad.

[0004] For a keypad in which the membrane switch is in ‘a resting position,
the conductive elements of the switch are out of contact. When the “dome” of

the erX|ble substrate Iayer is pushed the dome ylelds and the conductlve
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elements of the dome touches another contact point and forms a detectable
circuit. As soon as.pressure is released from the dome, the membrane switch
returns to its normal “dome” shape and this returns the switch to its normally
open position.

[0005] Referring to FIG. 1, there is shown a block diagram of a printed

circuit board (PCB) used in the cell phone industry. The illustrative PCB 100

_ has a 4x3 keypad matrix in which the first row corresponds to the 1, 2, and 3

numerical keys of a typical keypad, the second row corresponds to the 4, 5, and
6 keys, and so on. Each button Iocus on the PCB 100 has a corresponding set
of concentric conductrve crrcles Outer crrcle 102 represents the outer-most
portion of the key Iocatron that has conductlve materral on the PCB. Circle 104
marks the end of the conductlve matenal deposrted between circles 102 and
104. Crrcle 106 has as its mterror a smgte conductrve area.

[0006] If the conductive areas are blackened asinan actual PCB, two
concentric crrcles, 108 and 110, are vusrble. For the |IIustrat|ve membrane
switch,' a key press electrically connects these two conductive areas 108 and
110, enabling detectien of the key press.

[0007] The prior art membrane switches provide Iim‘ited tactile feedback.
For example, the key press «which connects the co‘nducfive areas for FIG. 1 is
limited to havrng a'single Ievel of tactrle feedback and a single logical on-off
function. To heIp users dlfferentrate whrch keys are belng used, the existing art
has relled on two solutrons |

[0008] The first solution for providing tactile feedback is based on long-
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standing electric typewnter or addlng machrne conventlons in which certain keys
have raised marklngs cast into the top of the keys ThlS raised markings allows
an experienced touch-typrst to know where his or her fingers are on the input-
device. This works for persons having good tactile feel that have memorized the
keyboard layout. Additionally,'the top of each key is typically Iarge enough that a
person’s finger can not toUch two at ‘a time. | |

[0009] The second solution for providing tactile feedback is to use unusual
physical key layouts, which are intended to be more user friendly. For example,
in U.S. Patent No. 6,766,023 whi_ch was issued to Kiernan, an example of a
modified physical key ‘Iayout with the intent of improvin_g.ergonomics is
described. The modlfled physrcal key layout requrres having a user learn the
new keyboard layout ‘
| SUMMARY

[0010] The dual tactlllty keypad swrtch enables a user to have two
logical functlons avarlable for one or more keys on a keypad or key board. inthe
illustrative embodrment the dual tactility keypad switch enables each key to have
a “soft” press WhICh requrres applylng little pressure and a “hard” press, which
requires applylng the usual pressure for a regular smgle functlon key. The
keypad is constructed of a membrane overa substrate The illustrative substrate
has three contact pomts for each key The overlaying membrane has a domed
element for each key. Inside each dome element is a conductive element that is
fixedly coupled to the concave side of the key dome

[001 1] The membrane is frxedly coupled to the substrate so that soft press
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puts the conductiveielement into contact with two of three contact points found
under each dome element. Additional pressure, i.e. the hard press, forces the
conductive insert inio contact with at least one oflthe two previously engaged
contact pornts plus the third contact pornt A logic component distinguishes
between a hard press and a soft press

[001 2]In an ||Iustrat|ve embodiment the creation of the soft press key
stroke enables users of electronic devices to obtain feedback about the key the
user’s finger is on, before having to enter the key into the device. After the user
determines the user is on the desired key with the soft press, the user can then
proceed to add pressure and make the hard press whrch enables the key to
perform the desired function |

[0013] By way of example and not oi‘ limitation, the keypad of a cell
phone can be adapted in a manner described above. By using the dual tactility
keypad switch, the user can lightly run their fingers over the keyboard and watch
the phone display or Iisten to tne phone to determine which key the user’s finger
ison. The display tells the user which key would be input to the cell phone, if the
key was pushed.’harder. By Way of example and not of Iirnitation, the key output
will be displayed inla large font to effectuate quick and easy visual scans. Thus,
users obtain fe'edback about a key they are about to press before actually
committing to input 4th‘e key.

[0014] This ability to obtain feedback will be pamcularly helpful to users
who have mild to severe vrsual |mpa|rments or, who have reduced finger

]

dexterity or tactile feedback due to accrdents age or disease Additionally, this
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feedback can be used in environments in which users are preoccupied with other

tasks, such as driving.

. BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The present dual tactility keypad switch will be more fully
understood by referehce to the following drawings which are for illustrative, not
limiting, purposes.

[0016] FIG. 1 shows an illustrative diagram of a prior art printed circuit
board (PCB). |

[0017] FIG. 2A shows an illustrative diagram of a.substrate according to
an embodiment of 'invention.

[0018] FIG. 2B shows an isometric view of an illustrative membrane
disposed above the suhstrate accordihg to an erhbodiment of invention.

[0019] FIG. 3_ehows a cross-sectional view of e_singl.e membrane button
and substrate eccefding to an embodirhent of invention. |

[OOQOj FtG 4 shows a logic component and a portion of a circuit
schematlc for the keypad according to an embodiment of invention.

[0021] FIG 5 shows a flowchan |Ilustrat|ng the use of the keypad

according to an embodlment of invention.

DETAILED DESCRIPTION OF THE INVENTION

[0022] Persons of ordlnary Skl" in the art will reallze that the following
description of the present |nvent|on is |Ilustrat|ve and not in any way limiting.

Other embodlments of the invention will readnly suggest themselves to such
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skilled persons having the benefit of this disclosure.

[0023] Referring more specifically to the drawings, for illustrative purposes
the dual tactility keypad switch is iIIusttated in FIG. 2 thtdugh FIG. 5. It will be
appreciated that the apparatus may vary as to configuration and as to details of
the parts, and that the method m’ay vary as to- det_ails, otd'e.r of the actions, or
other variations Without departing from the inventive concepts disclosed herein.

[0024] The present dual tactility keypad switch provides a new apparatus
and method for generating additional key inputs using a fixed number of keys,
and in one embodiment improves user feedback when dsing keys on a cell
phone, handheld vvg’ar‘ne device, t5DA, or similar electronic device. The
description giyen below will primarily focus on one illustrative embodiment which
is a cell phone. Hcvyever, it will be ctear that the new keypad of the present |
invention is usable |n any .consumet device where vthe‘user has to use keys as an
input device. — | -

[0025] Refernhg to FIG 2A there is shown an |Ilustrat|ve substrate for use
with the dual tactnhty keypad switch. The substrate compnses one set of
electrical contact pomts that includes, but is not hmlted to at least three
conductive electrlc contact areas. The |Ilustrat|ve substrate is a printed circuit
board (PCB) 200 havmg a generlc 4x3 key matrix, with three electrically
separated contact areas at each button locus. By way of example and not of
limitation, an iIlustrative one key Iocus comprises a first lelectric-contact area 202
and a second electric-ccntact area“2‘03,' which form a haAIt-c‘ithe surrounding a

third circular electric-contact area 204. The first electric-contact area 202 and
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second electric-contact area 203 are both rounded conductive elements that are
adjacent to one another as shown in FIG. 2A. The center conductive area 204 is
circular and is surrcunded by the first electric-contact area 202 and the second
electric-contact area 203. Although shown for Simplicity in circular form, it is
clear the contact.areae may vary in shape and relative' placement while
remaining within the scope of the claims. For an illustrative set of electrical
contacts 206, the conductive areas are show in black. |

[0026] Referring to FIG. 2B there is shown an isometric view of an
illustrative membrane disposed ebove the substrate 200. Although the
iIIustrative membrane 212 ie displayed as being above the sub_strate 200, those
skilled in the art shail appreciate that the membrane 2i 2is fixedly coupled to the
substrate 200. The iﬁembrane 212 comprises a pldraiity cf dcmed elements
such as domed element 212 wl'iich is disposed above”the set of electrical
contacts 206 Each d‘omed' element comprisee e con\iex surface, i.e. top of the
membrane 210, and a concaVe surface, i.e. bottorp the membrane 210. Each of
the domed elemente is circumscribed by a flat portion of the membrane 214.

[0027] Whep ti\e‘membrane 210 is fixedly coupled io the substrate 200,
the illustrative domed elenient 212 ove‘rlies the illustrative key locus 206. This
represents a first state in which no action has beeh takep by the user.

[0028] The membrane 210 is typically cast as a single sheet for the entire
keypad, with domed portions over each} set of electiical contacts. A domed
conductive elemept-(pot' shown) is fixed codpled-to the concave surface of each

dome. By way‘of example and not of limitation, the conductive element is a
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stainless éteel insert which is permanently affixed to the inside of each domed
portion of the membrane. Membrane 210 is flexible at the portion between the
outer edges of thevconducti\)e dome and where it is fixedly attached to the PCB.
Varying memb.ra‘rié 210’s inherent stiffness is one way.in which the pressure
required for the soft press can be varied.

[0029] Referring to FIG. 3A there is shown a crdss section of an illustrative
button or key composed of the substrate 200 and membrane 210. This
illustrative key corresponds to a cross-sectional view taken along dotted line 220
in FIG. 2B of the key defined by domed element 212 and the set of electrical
contacts 206. Thé Se,{ df electrical co:ntécts 206 comprises a blurality of
conductive areas; that correspond to a first condgcti\'/e elgctric-contact area 301,
a second electric-con!.téct aréa 302, a'nd.a conductive 'éiéctrifc-contact area 303
similar to the conductlve éreés descri'bed in FIG. 2B above. A domed conductive
element 304 is fiS(édIy éoubled to the concave surface, i.e. bottom or inside of the
dome element, of the domed element 212. By way of example and not of
limitation, the cond.uc‘ti:v'é elemeht 304 is a stainless stéél ilnsert which is
permanently affixed td the inside of eaéh domed element of the membrane.

[0030] FIG. 3A shows the button or key in its first state or “resting
position”, in which‘-no bressure is bein.g applied to the ‘domed element 212. In
this first state theré is nd cbnnectivify*or'electric‘all contaci 4any of the three
conductive eléctrig:-ccl)ntact areas and the conducti\/e element 304.

[0031] Referring to FIG. 3B thére is shown a second state in which light

pressure 306 is béing applied to the domed element 212. Thé light pressure is
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also referred to as a “soft press.” The soft press is typically performed with a
fingertip or thumb. I‘he. soft press resu_lts in d_omed conductive element 304
being moved dowri_iivards until the conductive element _304 touches some portion
of the first electric-contact area 301 and the second electric-contact area 302. In
the illustrative embodiment, the domed conductive element 304 is depressed
from a natural bias position to a first distorted position in which the conductive
element 304 is in electrical contact with the first electric-contact area 301 and
second electric-contact area 302, and not in contact with the third electric-contact
area 303.

[0032] Referring to FIG. 3C, there is shown a third state in which standard
or heavy pressure 310 is being applied to the domed element 212. This
standard or heavy pressure 310 is also referred to as a “hard press.” When a
hard press 310 iS applied to the domed element 212, the conductive element
304 collapses its center As a result of conductive element 304 collapsing, the
conductive element 304 is in electrical contact With the central circular third
electric-contact area. Additionally, the conductive element 304 is in electrical
contact with either the first electric-contact area 301, or the second electric-
contact area 302, or both. Users shall appreciate that the additional pressure
needed to push the center of domed element .304 into the third electric-contact
area prowdes familiar tactile feedback to the user. |

[0033] The key buttons of the dual tactility keypad SWitch prowde for at
least two tactilely distinct iogical functions for each button. The first tactile logical

function occurs when the key pad assembly transitions from a first state (see Fig.
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3A) to a second state (see FIG. 38)' i’he first logical functions results from the
soft press descrlbed above In one embodiment, the first Iogical function results
in a visual’ representation of the operation assocrated with the selected key. |
another embodiment the first Iogical function results i in an auditory
representation of the operation assocrated with the selected key. In yet another
embodiment, a vrsual and auditory representation result from the soft press.
[0034] The second tactile logical function takes place when the second
state (see FIG. 3B) transitions to the third state (see FIG. 3C). The second
logical function results from the hard press described above. AIternativer,
user may go directly from the first state directly to the th|rd state by applying only
a hard press The hard press is “hard” onIy relative to the soft press. In the
illustrative embodiment the hard press corresponds to the normal pressure
requrred to use keys on the target devrce By way of example and not of
limitation, the hard-press for a cell phone corresponds to what is presently the
normal finger pressure?required to use each key on. the‘cell phone's keypad.
[0035] In operation, the triggering pressure required to use the soft press
will be less than 1/z the pressure required to use the hard press However, it shall
be appreciated by those skilled in the art havrng the benefit of this disclosure,
that the actual triggering pressure of the soft press although always less than
the hard press wrll be desrgned dlfferently for each application to meet the
needs of the target audience In additron as expenence is gained with the use
of the present mventron alternate user friendly pressure ratios between the hard

press and the soft press may become evrdent

10
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[0036]In an‘,illustrative embodfment-, the soﬁ press vyill be used to provide
instant, clear feed_b‘apk to the user of the input d'evice.” Upon resting their finger
on a key, the userijy\'/il'l' tr'iggér the soft press state and the device will display the
key being presSed., The diéplayed key will not be ‘entered into the device in the
usual manner, ar“rd qun the moving of the user’s finger from the present key, the
display no longer sh"dWé the jusi—feleased key. The user does not have to
“delete” or otherwise do anyth.ing because the key is not entered. This allows a
user to quickly run their finger across a keypad and, looking at the display, to
quickly find the key they are looking for.

[0037] Ano.t.her ;Ilustraﬁve erﬁbpdiment prc'>v'ides'é key display associated
with the soft press sHQ'wn in‘unusually large format, preferably temporarily
overwriting other parts of the display, or iemporarily making use of the entire
display. This tybé Qf displéy aIIbWs quicik visual 'scannin‘g and quick visual
confirmatién of k‘e'y.s‘ béing _touched. |

[0038] Yet énother illustrative embodiment provides a soft press input that
will also trigger an éﬁditory récitation of the key being touched. This may be
done in conjunction with, or instead of, the visual displéy. As with the visual
display, as soon és the user moves fheir finger theﬂ auditqry recitation will stop.

{0039] Whe};,. ';J'éing tﬁe soft p;ésé inpufs, a user ‘i'dentifies the key they
want to iﬁput .tq.t'h"e.device, they éimply press harder which triggers the hard
press key fuﬁétior{. In‘an illustrative hard press.embodiment, the hard press
simply carries out thg ‘f_unction thatis 6rdinarily associated with a “normal” press

of a key on the keypad.' fhus, for users familiar with the device, a normal key

11
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press (which corresponds to the hard key press of the present invention)
produces the ekpected response This allows a user to make use of the soft
press or to functronally by-pass the soft press by srmply using a hard press.

[0040] It shall be apprecrated by those skilled in the art, that each of
embodrments described above may be combnned with one another. The precise
combination for each of the embodrments will depend on the particular
application.

[0041] Referring to FIG. 4, there is shown a schematic with a logic
component and cwcurtry usable with the dual tactrllty keypad swﬂch The logic
component 400 drstlngmshes between a hard press and the soft press, as well
as recognlzed that no keys have been pressed. The iilustrative circuitry that is
shown has been tested and is currently the preferred embodiment. However,
those with- skill in th|s art and havrng the benefit of the present disclosure will
readily see there are numerous alternatlve circuits usmg dlfferent
subcomponents also usable wrth the present_ invention. All such enabling circuits
are within the inventive scope of the present mventron

[0042] FIG 4 shows a logic component 400 (typlcally a CPU, but may be
other logic such as-F.PxLAs, etc.) that mterfaces wrth crrcurtry usable with the dual
tactility keypad swrtch ‘The 'logic component 4'00' is used to scan the scan lines
(generate the srgnals on the Ilnes) rnterpret rnterrupts from the sense lines, set
the MOSFETs on and off, and perform functlons asa result of the inputs
gathered from the keypad The Ioglc component 400 :nterfacrng to the

schematic shown in FIG. 4 will be very specific to the device in which the keypad

12
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is used. A person 'havi'ng skill in this art and with _the beneftt of the present
disclosure can readlly interface the schematic in FIG. 4 with a specific device's
CPU or other Iogic'.' For exampile, if the keypad of the present invention is used
in a cell phone having a QUalcOmm® chipset, then the scan lines and sense
lines would simply ‘beirun to 'desig'nated pins on the Cﬁu; and a gpio line from
the same CPU 'vrroold be used to drive the MOSFETSs. Similar considerations
would be made for each application.

[0043] Each button 401 has three contacts, shown as 1, 2,and 3.
Contacts 1 and 2 correspond to conductive areas 301, 302,.and 303 in FIG. 3,
respectrvely Contact 3 corresponds to center conductrve area 303 A soft press
makes eIectrrcaI contact between 1 and 2, and a hard press makes contact
between aII three. MOSFETs 402 are added to.enable soft and hard presses to
be dtstrngurshed If one of the sense lines then goes Iow the key being pressed
is identified and |t isa hard press If no sense line goes low, the MOSFETSs are
enabled. If one of the sense lines then goes low, the key being pressed is
identified and it is a soft press.

[0044] This embodiment has the additional advantage of being
rnexpensrve to |mplement for the addrtronal functlonallty provrded The additional
cost over a standard keypad has been estrmated to be weII under $0.50 at
current matenal and manufactunng costs Th|s is more than an order of
magnrtude less expensrve than usrng a touch screen, for example. Aggressive
costing is a very rmportant consrderatron for rnexpensrve consumer items such

as cell phones, Iower-end handheld game and entertainment devrces, and the

13
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like.

[0045] Referring to FIG. 5 there is shown is a flowchart 500 illustrating the
use of a keypad naving the dual tactility keypad swiich.‘ In the illustrative
embodiment, the method is initiated at b.lock 501 when the user decides to apply
a soft press to the kehy’fdefined By domed element'212‘ and key locus 206.

[0046] At block 502: the keypad'pad recognizes the soft press. The soft
press results in a first logical function which is caused by the transition from the
first state to the second state. The first state occurs when the conductive
element 304 is net in electrical contact with the first electric contact area 301, the
second eiectric..cdritéb_t area 302, and the third electric contact area 303. The
second state occurs \iviien the conductive element 304 is in electrical contact
with the first 'elec:tr’ie'contect aiea 30'1. and the'secend electric coritact area 302,
but not in conteet wuth .ihe.thi.rd eiectr'ie contact erea 303<. The logic component
401 distinguishes betweeri states.

[0047] At block 504, en iIIusfrative devices sdch as a cell phone, PDA or
computerA, reeognizes irie soft press and proceeds to respond to the soft press
action. In the iIIustraiiye embodimeni, the device generates a visual and/or
auditofy representatiori of.the operation that Vis éesociaied with the soft press key
as described iiw bieek 506. ‘For exafnpie; for a soft press of a cell phone keypad,
the cell phdne is ‘progremmed to display or “previeW” the number corresponding
to the key being lightly pressed. It may be displayed on the phone’s visual
display in an extia IIer'ge, distinctive font. Other data ih ihe viewing area of the

display, which may or rr'iay‘ not be the entire physicél display, is temporarily
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hidden. In another illustrative example, the numerical value of the key will be
spoken thro.ugh the phone’s speaker at the same time.

[0048] More generally; the device responds in any manner that is
programmed |nto |t correspondlng to the soft press for a specific key. Note that
the soft press Iogrcal functlon depends on the goals of the product designer. For
example, if the product were a web-enabled handheld device and the key lightly
pressed was a “scroll” key, then the soft press could be programmed to do a
“fast continual” scroll and a hard press a “page-by-page” scroll. If it were a
handheld game device then the soft press is associated with various “play
action” keys that correspond to the flgures on the screen making verbai
statements about what to do next, or user optlons The hard press of the same
key could then cause the action ]ust descnbed. These two examples merely tap
the surface of yvhat |s possible using the extra functionality that could be
implemented using the keypad of the present invention.

[0049] At decrsron diamond 508, the user determlnes whether to perform
the operatron |dent|f|ed by the soft press If the vrsual and/or audltory
representatron ldentlfres that the wrong key had been pressed by user, the user
then returns for block 501 to search for the desired key. Thus, if an illustrative
key is prevrewed the user is permltled to select another key that performs the
desired operatlon If the vrsual and/or audltory representatron identifies the
desired key has been pressed then the method proceeds to block 510.

[0050] At block 510, the user then applies a hard press to the desired key.

The keypad. recognizes the hard press and responds to the hard press by
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generating a second logical function which is caused by a transition from the
second state to the third state, or from the first state to the third state. The third
state occurs when th.e‘c.onductive element 304 is electrical cohtact with the third
electric-contact area 303 and either the first electric-contact are 301, the second
electric-contact area 302, or both.

[0051] At block 514, the device proceeds to perform the desired operation.
For the illustrative cell phone embodiment, this may simply mean entering the
number associated with the key that was subjected to the hard press.

[0052] It shall be appreciated by those of ordinary skill in the art having the
benefit of this disclosure that the goalin these embodiment is to make user
interéctions with if;dfvidual keys on a keypad signifiéantly easier than the prior
art. Thisis accofnpliéﬁed'by having thé soft press”, which provides feedback
about each key before actually inputting the key. This ;s expected to be helpful
to numerous indiv'idLvJals, including persons having some visual impairment,
persons whose fingefs have lost some dexterity or tactile awareness through
accident, sickness, dr age, or, on smaller phones, persbns with fingers that
visually cover moré fhan one key, or pérsons who are driving. In all these cases
the ability to find out ‘V\;hat key a fingér is on, before entering the key, provides
much needed feédbac'k to the user. |

[0053] it istol' be Understood that the foregoing is'a detailed description of
illustrative embodimehfs. The scope of the claims is not limited to these specific
embodiments. Various elements, details, execution of any methods, and uses

can differ than those just described, or be expanded on or implemented using
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technologies not yet commercially viable, and yet still be within the inventive
concepts of the present disclosure. The scope of the invention is determined by

the following claims and their legal equivalents. .
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CLAIMS

What is claimed is:
1. A keypad assembly, compfising:

a substrate having at least one set of electrical contact points comprising
a first conductive electric-contact area, a second conductive electric-contact
area, and a third conductive electric-contact area,

a membrane comprising at least one domed element having a conductive
element fixedly attached to said membrane, said conductive element configured
to interface with one or more of said set of electrical contact points with a soft
press and a hard’ press; and |

a !dgic component in operative communication with said substrate and
said membrane, séid logic component configured to distinguish between said

soft press and said hard press.

2. The keypad assembly of claim 1 wherein said first electric-contact area
and said second electric-contact area are both rounded conductive elements that

are adjacent to one another.

3. The keypad assembly of claim 2 wherein said third contact area is a
circular conductive element that is surrounded by said first electric-contact area

and said second electric-contact area.

4. The keypad assembly of claim 1 wherein said soft press enables a first

logical function.

18
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5. The keypad assembly of claim 4 wherein said first logical function enables

a visual representation of said operation associated with said at least one key.

6. The keypad assembly of claim 4 wherein said first logical function enables
an auditory representation of said o'peration associated with said at least one

key.

7. The keypad assembly of claim 4 wherein said hard press enables a

second logical function.

8. The keypad assembly of claim 7 wherein said second logical function

enables said operation associated with said at least one key.

9. A method of assembling a keyped havfng at least one key configured to
perform an operetion, the method comprising:

providing a substrate having at least one set of electrical contact points
comprising a first cenductive electric-contact area, a second conductive electric-
contact area, and a third conductive electric-contact area;

providing a membrane comprising at least one domed element having a
conductive element fixedly attached to said membrane, said conductive element

configured to interface with one or more of said set of electrical contact points;

19
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generating a first logic function after a soft press, said soft press resulting
from said conducti\'/e' element being in ‘ele'ctrical contact with at least one of said
electrical contact poiﬁts;

generating a second logic function after a hard press, said hard press
resulting from said conductive element being in electriéal contact with at least

one of said electrical contact points.

10.  The method of claim 10 wherein said first logical function generates a

visual representation of said operation associated with said at least one key.

11.  The method 6f claim 10 wherein said first logical function generates an

auditory representation of said operation associated with said at least one key.

12.  The method of claim 10 wherei'n said first logical function provides a

preview of the operation associated with said at least one key.

13.  The method of claim 12 wherein said preview is configured to permit a

user to select another key that performs another operation.

14.  The method of claim 12 wherein said second logical function generates

said operation associated with said at least one key.
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15.  The method of claim 10 wherein said first electric-contact area and said
second electric-contact area are both rounded conductive elements that are

adjacent to one another.

16. The keypad assembly of claim 15 wherein said third contact area is a
circular conductive element that is surrounded by said first electric-contact area

and said second electric-contact area.

17. A keypad assembly, comprising:

a substrate having at least oné set of electrical cdntact points comprising
a first conductive'electric-contact area, a second conductive electric-contact
area, and a third conductive electric-contact area,

means for flexibly engaging said electrical contact points with a
membrane comprising at least one domed element configured to interface with
said first conductivé électric-contact area, said sécond conductive electric-
contact area, énd said third conducﬁve electric-contact area,;

means for enabling said keypad to identify a first logical function after a
soft press; and

means for enabli-ng- said keypad to identify a second Idgical function after

a hard press.

18. The keypad of claim 17 wherein said first logical function enables a visual

representation of said operation associated with said at least one key.
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19.  The keypad of claim 17 wherein said first logical function enables an

auditory representation of said operation associated with said at least one key.

20.  The keypad of claim 7 wherein said second logical function enables an

operation associated with said at least one key.
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ABSTRACT

A keypad assembly comprising a substraté, a membrane, and a logic
component. The substrate has at least one set of electrical contact points that
comprise a first, second, and a third conductive electric-contact area. The
membrane comprises domed elements having a conductive elements fixedly
attached thereto. Each conductive element is configured to interface with one or
more of the electrical contact points with a soft press and a hard press. The
logic component is in operative communication with the substrate and the
membrane. The logic component is configured td distinguish between the soft

press and the hard press.
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