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Method and Apparatus for Replicating Physical Key Function with Soft

Keys in an Electronic Device

BACKGROUND
TECHNICAL FIELD
This invention relates generally to user interfaces in electronic devices, and more
particularly to a system and method for presenting soft keys having functions replicating physical

keys in response to user input in an electronic device.

BACKGROUND ART

Portable electronic devices, including mobile telephones, music and multimedia players,
gaming devices, personal digital assistants, and the like are becoming increasingly commonplace.
People use these devices to stay connected with others, to organize their lives, and to entertain
themselves. Advances in technology have made these devices easier to use. For example, while in
the recent past these devices had a display solely for presenting information and a keypad solely
for receiving input from a user, the advent of “touch-sensitive screens” has resulted in displays
that can both deliver and receive information. For example, rather than typing only on a keypad,
touch-sensitive screens allow the user to enter data by touching the display. Touch-sensitive
displays, in addition to being dynamically configurable, allow for more streamlined devices that
are sometimes preferred by consumers.

One problem with prior art electronic devices having touch sensitive user interfaces is
that they are sometimes cumbersome to use. There is thus a need for an improved touch sensitive

user interface that is more efficiently controlled by a user.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates one embodiment of an electronic device configured to replicate hard
key functions with soft keys presented on a display of the electronic device in accordance with
embodiments of the invention.

FIG. 2 illustrates a block diagram schematic of one embodiment of an electronic device
configured to replicate hard key functions with soft keys presented on a display in accordance
with embodiments of the invention.

FIG. 3 illustrates one embodiment of a method of replicating hard key functions with soft
keys presented on a display of an electronic device in accordance with embodiments of the
invention.

FIG. 4 illustrates one embodiment of a method of actuating a soft key having hard key
functionality in accordance with embodiments of the invention.

FIGS. 5 and 6 illustrate graphically a method of replicating hard key functions with soft
keys presented on a display of an electronic device, and a method of actuating a soft key having
hard key functionality in accordance with embodiments of the invention.

FIGS. 7 and 8 illustrate alternate embodiments of replicating hard key functions with soft
keys presented on a display of an electronic device in accordance with embodiments of the
invention.

FIG. 9 illustrates an embodiment of an electronic device configured to replicate hard key
functions with soft keys where a user can move the soft keys by moving an object, such as a
finger or stylus, that is in contact with the display in accordance with embodiments of the
invention.

Skilled artisans will appreciate that elements in the figures are illustrated for simplicity

and clarity and have not necessarily been drawn to scale. For example, the dimensions of some
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of the elements in the figures may be exaggerated relative to other elements to help to improve
understanding of embodiments of the present invention.
DETAILED DESCRIPTION OF THE INVENTION

Before describing in detail embodiments that are in accordance with the present
invention, it should be observed that the embodiments reside primarily in combinations of method
steps and apparatus components related to replicate physical key functionality with dynamic user
actuation targets presented on a display in an electronic device. Accordingly, the apparatus
components and method steps have been represented where appropriate by conventional symbols
in the drawings, showing only those specific details that are pertinent to understanding the
embodiments of the present invention so as not to obscure the disclosure with details that will be
readily apparent to those of ordinary skill in the art having the benefit of the description herein.

It will be appreciated that embodiments of the invention described herein may be
comprised of one or more conventional processors and unique stored program instructions that
control the one or more processors to implement, in conjunction with certain non-processor
circuits, some, most, or all of the functions of presenting user actuation targets on a display, with
those user actuation targets having functions corresponding to physical keys on the electronic
device, as described herein. The non-processor circuits may include, but are not limited to, a radio
receiver, a radio transmitter, signal drivers, clock circuits, power source circuits, and user input
devices. As such, these functions may be interpreted as steps of a method to perform hard key
replication. Alternatively, some or all functions could be implemented by a state machine that has
no stored program instructions, or in one or more application specific integrated circuits (ASICs),
in which each function or some combinations of certain of the functions are implemented as
custom logic. Of course, a combination of the two approaches could be used. Thus, methods and
means for these functions have been described herein. Further, it is expected that one of ordinary

skill, notwithstanding possibly significant effort and many design choices motivated by, for
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example, available time, current technology, and economic considerations, when guided by the
concepts and principles disclosed herein will be readily capable of generating such software
instructions and programs and ICs with minimal experimentation.

Embodiments of the invention are now described in detail. Referring to the drawings,
like numbers indicate like parts throughout the views. As used in the description herein and
throughout the claims, the following terms take the meanings explicitly associated herein, unless

6, 99 ¢
a

the context clearly dictates otherwise: the meaning of an,” and “the” includes plural
reference, the meaning of “in” includes “in” and “on.” Relational terms such as first and second,
top and bottom, and the like may be used solely to distinguish one entity or action from another
entity or action without necessarily requiring or implying any actual such relationship or order
between such entities or actions. Also, reference designators shown herein in parenthesis indicate
components shown in a figure other than the one in discussion. For example, talking about a
device (10) while discussing figure A would refer to an element, 10, shown in figure other than
figure A.

Embodiments of the present invention provide a method and system for presenting user
actuation targets as soft keys on a display in an electronic device. In one embodiment, the user
actuation targets correspond in function to physical keys disposed along the electronic device. In
one embodiment, the soft keys are presented upon a user contacting the display with, for example,
a finger or stylus, for at least a predetermined amount of time. When this occurs, user actuation
targets having functionality corresponding to one or more physical keys of the device are
presented on the display. The user actuation targets can be presented near to the user contact
location for easy access. Accordingly, the user can touch one of these user actuation targets to

execute a particular function that normally would be performed with the actuation of a “hard”

key, yet without having to locate and actuate a specific physical key.
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Illustrating by way of example, one particular electronic device may be configured as a
music player. A touch-sensitive display maybe disposed along a first major face of the device,
¢.g. the front of the device, while one or more physical keys will be disposed on the device as
well. For instance, physical volume keys may be disposed along another face of the device, such
as the side of the device.

In prior art solutions, to operate the volume controls, the user would need to move their
hand away from the touch-sensitive display, around the device, and then physically access the
volume controls on the side. This movement can be time consuming and cumbersome.

In one embodiment of the present invention, instead of moving the hand, the user simply
touches the touch-sensitive display for at least a predetermined time, such as one to two seconds
in an exemplary embodiment, and user actuation targets corresponding to the volume keys (or
other hard keys) appear as soft keys on the display. Such an embodiment offers advantages over
prior art solutions in at least two ways: first, the user may actuate the volume controls simply by
accessing the soft keys, which eliminates the need to physically move the hand about the device.
Second, as the soft keys only appear for a short period of time in one embodiment, when they are
not present the entirety of the display is available to display other information. Said differently,
the limited presentation time associated with the soft keys having hard key functionality frees
display space to be used to present other information when the soft keys are not present.

In addition to presenting soft keys having hard key functions, other embodiments of the
invention allow variation in the modes and methods of presentation of the soft keys. For example,
in onc embodiment a sensor is capable of determining not only how long the user is in contact
with the display, but where the user contacts the display. Accordingly, the user actuation targets
can be placed proximately with the user’s finger or stylus for easy access.

In another embodiment, the user actuation targets can be configured to move closer to the

user contact location as the user remains in contact with the display. In another embodiment, the
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user actuation targets can become magnified as the user remains in contact with the display. Other
variations will be obvious to those of ordinary skill in the art having the benefit of this disclosure.
Embodiments of the present invention not only make control of the electronic device easier and
more efficient, but can make one-handed operation of the device simpler as well.

Turning now to FIG. 1, illustrated therein is one embodiment of an electronic device 100
configured to present one or more user actuation targets 101,102,103,104 having functions
corresponding to one or more physical keys 105,106,107,108 in accordance with embodiments of
the invention. The illustrative electronic device 100 shown in FIG. 1, which will be used herein
for discussion purposes, is that of a multi-mode mobile telephone that includes a touch-sensitive
display 109 for presenting information to a user 110. Electronic devices in accordance with
embodiments of the invention can take many forms, such as mobile telephones, gaming devices,
paging devices, multimedia devices, personal digital assistants, multifunction devices, and so
forth.

While a touch-sensitive display 109 is included in the electronic device 100 for
presenting and receiving data, in one embodiment the electronic device 100 additionally includes
one or more physical keys 105,106,107,108 as well. Physical keys 105,106,107,108 can be
provided to offer the user an optional user interface in addition to that provided by the touch-
sensitive display. Further, it is sometimes convenient to provide physical keys 105,106,107,108
that correspond to frequently used functions, such as navigation.

In one embodiment, the physical keys 105,106,107,108 have dedicated functions.
Examples of the dedicated functions may include the following: a home key that returns the user
to a main portal from the various operational portals; a menu key that provides the user with a
static or dynamic list of control options from a given operational portal of the device; volume
keys for controlling speaker or headset volume; a back key configured to take the user to previous

screens; an information or help key to assist the user; an edit key to allow the user to alter data; an
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addition key to permit the user to add new information; a set-up key; and so forth. Other
dedicated functions will be obvious to those of ordinary skill in the art having the benefit of this
disclosure.

Alternatively, one, some, or all of the physical keys 105,106,107,108 can be “variable
function” or configurable keys where the function of the key changes with the operational mode
of the device. [llustrating by way of example, physical keys 106 and 107 may be configured as
volume control keys when the electronic device 100 is in a music player mode. When the
clectronic device 100 is in an image viewing mode, physical keys 106 and 107 may be configured
as image control keys, with physical key 106 taking the user to a previous image and physical key
107 taking the user to a next image.

The physical keys 105,106,107,108 can be a limited number of keys, such as three, four,
or five dedicated or variable function keys. In such a configuration, the user 110 will transact and
enter the majority of data through the touch-sensitive display 109. Alternatively, the physical
keys 105,106,107,108 may include a larger number of keys, and may e¢ven include a QWERTY
keyboard. Further, keyboards can be configured to slide, rotate, or flip on housings in relation to
the touch-sensitive display 109. The number of physical keys 105,106,107,108 shown in FIG. 1 is
intended for discussion purposes only, as it is but one example of the number of keys that can be
provided. It will be clear to those of ordinary skill in the art having the benefit of this disclosure
that any number or configuration of physical keys 105,106,107,108 can be replicated with soft
keys or user actuation targets 101,102,103,104 in accordance with embodiments of the invention.

Operation of one embodiment of the invention can occur as follows: A user 110 touches
the display 109 at a particular location 111. A processor, with the assistance of a sensor that is
operable with the display 109, determines a duration of user contact with the display 109. Where
this duration exceeds at least a predetermined threshold, such as 0.5, 1, 1.5, or 2 seconds for

example, the processor presents one or more user actuation targets 101,102,103,104 on the
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display 109. In one embodiment, these user actuation targets 101,102,103,104 have functions that
correspond to the functions of the physical keys 105,106,107,108 of the clectronic device 100.
The user 110 may thus execute the functions of the physical keys 105,106,107,108 by touching
the user actuation targets 101,102,103,104 instecad of having to actuate the corresponding
physical key.

It will be obvious to those of ordinary skill in the art having the benefit of this disclosure
that embodiments of the invention can be configured in a varicty of ways. For example, where a
predetermined number of physical keys 105,106,107,108 — four in the illustrative embodiment of
FIG. 1 —are disposed along the electronic device 100, the same number of user actuation targets
101,102,103,104, having the same functions corresponding on a one-to-one basis, may be
presented on the display 109. Alternatively, fewer user actuation targets can be presented. The
choice is left to the designer and application. By way of example, if the electronic device 100 is
configured in a music player mode, with the physical keys 105,106,107,108 comprising a play
key, stop key, volume up key and volume down key, one designer may present four user
actuation targets 101,102,103,104 on the display 109. Another designer may present, for
example, only two user actuation targets corresponding to the volume up physical key and the
volume down physical key to reduce visual clutter on the display 109.

Turning now to FIG. 2, illustrated therein is a schematic block diagram of one
embodiment of an electronic device 200 in accordance with embodiments of the invention. In
FIG. 2, touch-sensitive display 109 is configured to receive touch input 201 from a user. For
instance, in normal operation the user may touch a user actuation target or soft key to request a
menu or to select a particular option. In addition to receiving touch input, the touch-sensitive
display 109 is configured to present information to a user as well, including menus, information

related to the operational mode of the device, and other user actuation targets.
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A sensor 202, operable with the touch-sensitive display 109, can detect a user’s touch in
any of a variety of ways. For example, in one embodiment the sensor 202 is configured as a
plurality of infrared detectors disposed about the touch-sensitive display 109 to determine — by
triangulation of reflected signals — where the user is touching the touch-sensitive display 109. In
another embodiment, the sensor 202 can be configured as a capacitive sensor to determine where
the user is touching the touch-sensitive display 109. For example, commonly assigned US Patent
Application Ser. No. 11/679,228, entitled “Adaptable User Interface and Mechanism for a
Portable Electronic Device,” filed February 27, 2007, which is incorporated herein by reference,
describes a touch sensitive display employing a capacitive sensor. It will be obvious to those of
ordinary skill in the art having the benefit of this disclosure that other touch-sensitive displays
can be used as well.

A processor 203 is operable with touch-sensitive display 109 and the sensor 202. The
processor 203, which may be a microprocessor, programmable logic, application specific
integrated circuit device, or other similar device, is capable of executing program instructions —
such as those shown in FIGS. 3-6 — which may be stored either in the processor 203 or in a
memory 206 or other computer readable medium coupled to the processor 203.

In one embodiment, the processor 203 is configured to be operable with a soft-key
presentation module 204. The soft-key presentation module 204 can be configured as executable
code, or alternatively may be configured as hardware, such as in programmable logic. The
processor 203 and soft-key presentation module 204 are also operable with a display driver 205 to
present information on the touch-sensitive display 109.

The soft-key presentation module is configured to, in one embodiment, replicate at least
some of the physical keys (105,106,107,108) as soft keys by presenting user actuation targets
101,102,103,104 corresponding in function to the physical keys (105,106,107,108) on the touch-

sensitive display 109 with the display driver 205 upon the sensor 202 determining that the user
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110 has been in contact with the touch-sensitive display 109 for a time exceeding a duration
threshold. For example, the soft-key presentation module 204 can be configured to present all or
some of the user actuation targets 101,102,103,104 on the touch-sensitive display 109 via the
display driver 205 when the user 110 has touched the touch-sensitive display for, say, 0.75
seconds.

In another embodiment, in addition to being configured to determine user contact and the
duration of user contact, the processor 203 and sensor 202 can be configured to determine the
location of user contact as well. For example, the sensor 202 can provide electrical signals to the
processor 203 such that triangulation or other algorithms can be employed to determine the user
contact location. Triangulation, used to determine an object’s location by reflecting transmitted
waves off the object, is well known in the art. Essentially, in triangulation, the infrared
transceivers are able to determine the location of a user’s finger, stylus, or other object by
measuring angles to that object from known points across the display along a fixed baseline. The
user’s finger, stylus, or other object can then be used as the third point of a triangle with the other
vertices known. Other methods can be used as well. Where the sensor 202 is a capacitive sensor,
for example, the processor 203 can determine location directly from signals delivered by the
sensor 202.

The determination of user contact location in addition to duration can be advantageous, in
that the soft key presentation module 204 can be configured to present the user actuation targets
101,102,103,104 proximately with the location 201 of user contact. For example, in one
embodiment, the soft-key presentation module 204 can be configured to present the user actuation
targets 101,102,103,104 within a predetermined distance of the location 201 of user contact. As
an example, in a touch-sensitive display measuring two inches by two inches, the soft key
presentation module 204 may be configured to present cach user actuation target 101,102,103,104

within three-quarters of an inch of the location 201 of user contact.

10
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In addition to being configured to present user actuation targets 101,102,103,104 near the
location 201 of user contact, in another embodiment the soft-key presentation module 204 can be
configured to present the user actuation targets 101,102,103,104 about the location 201 of user
contact in a variety of ways. For example, if a particular number of physical keys
(105,106,107,108) is sufficient large that presentation of the corresponding user actuation targets
101,102,103,104 on a particular display is cumbersome, the soft-key presentation module 204 can
be configured to present only some of the user actuation targets 101,102,103,104, or alternatively
may be configured to present user actuation targets that are more commonly used on the display.
For instance, in one embodiment, the soft-key presentation module 204 can be configured to
present user actuation targets 101,102,103,104 that have been more recently selected closer to the
location 201 of user contact than are¢ other options.

In another embodiment, the soft-key presentation module 204 can be configured to
present the user actuation targets 101,102,103,104 about the location 201 of user contact in a
number of advantageous geometric configurations. For instance, in one embodiment the soft-key
presentation module 204 can be configured to present the user actuation targets 101,102,103,104
about the location 201 of user contact in a curved configuration. Such a configuration can make it
possible to present more options to the user within the confines of the display’s surface area.
Other configurations, including partially-oval, semicircular, spiral, flower-petal, circular, and the
like may also be used.

Once the user actuation targets 101,102,103,104 have been presented on the touch-
sensitive display 109, the soft-key presentation module 204 can be configured to retain their
presentation on the touch-sensitive display 109 for at least a predetermined duration after user
contact with the touch-sensitive display 109 ends. This retention of presentation allows the user
110 to lift the finger or stylus from the location 201 of user contact and then actuate a particular

user actuation target 101,102,103,104 by then touching the touch-sensitive display 109 above the

11
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desired user actuation target 101,102,103,104. When the user touches the selected user actuation
target, the processor 203 can be configured to execute a function corresponding to that user
actuation target. Where the user actuation targets 101,102,103,104 replicate functions associated
with the physical keys (105,106,107,108), the processor 203 executes a function corresponding to
a physical key upon the sensor 202 detecting the additional user contact with the corresponding
user actuation target.

Turning now to FIG. 3, illustrated therein is one method 300 for providing user actuation
targets on a display of an electronic device having one or more physical keys in accordance with
embodiments of the invention. The method of FIG. 3 can be configured as instructions stored in a
computer readable medium, such as the memory (206) of FIG. 2. The instructions disposed in the
computer readable medium can then be used to cause one or more processors to execute the steps
of the method 300, which include determining the duration of user contact with a display and,
where the duration exceeds a threshold, presenting one or more user actuation targets on the
display. As described above, the user actuation targets can have functions equivalent to a plurality
of physical keys disposed on one or more faces of an electronic device.

At step 301, a sensor in a touch-sensitive display or user interface detects contact by a
user with the touch-sensitive display or user interface. The contact can be in the form of a finger,
stylus, or other object coming into contact with the touch-sensitive display or user interface.

At step 302, one or more processors that are operable with the sensor can be configured
to determine the duration within which the user maintains contact with the touch-sensitive display
or user interface. For example, in one embodiment the one or more processors may initiate a
timer upon detecting user contact with the touch-sensitive display or user interface that runs as
long as contact is maintained. At decision 303, the one or more processors compares the duration
measured at step 302 to determine whether the duration has exceeded a predetermined threshold.

The threshold can be set to any number of values by a designer depending upon a particular need

12
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or application. In one embodiment, the duration will be sufficiently long that “nuisance
presentation” of new user actuation targets is avoided, yet not so long as to require unduly
lengthy user contact with the touch-sensitive display or user interface. Examples of suitable times
for the predetermined duration threshold include times of between 0.5 seconds and two seconds.

[041] Where the duration does not exceed the threshold, the method 300 determines whether
contact 1s maintained at decision 304. If contact is not maintained, the method 300 can return to
step 301. Where contact is maintained, but the duration is less than the predetermined threshold,
the method 300 can continue to measure the duration at step 302.

[042] Where the duration of user contact exceeds the predetermined threshold, the one or more
processors can be configured to present at least one user actuation target on the display at step
305. In one embodiment, the at least one user actuation target is assigned a function that is
substantially similar or equivalent to a function of one or more physical keys of the device. For
example, where a physical key is configured as a “home” key that returns the device to a main
screen from a particular operational mode, one of the user actuation targets presented on the
display at step 305 can be a “home” soft key. Where the number of physical keys is sufficiently
small, all of the physical keys can be represented as soft keys by user actuation targets presented
on the display with functional replication occurring on a one-to-one basis. Where there are too
many physical keys, a subset can be replicated as soft keys on the display. The designer can
present, for example, higher priority physical keys on the display while omitting others.
Alternatively, the user actuation targets can be presented as tiered menus, with the actuation of
one user actuation target revealing others, and so forth.

[043] Once the user actuation targets are presented on the display at step 305, this presentation
can be continued for at least a predetermined time, thereby giving the user an opportunity to

move a finger or stylus to a desired user actuation target. For example, the user actuation targets
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may remain on the display for two to three seconds upon cessation of user contact with the
display. User actuation of a soft key is detected at decision 306.

Where the user has not actuated a soft key, the method 300 determines whether the
presentation retention time has expired at decision 307. Where the user actuates a particular soft
key as detected at decision 306, the one or more processors execute the function of a
corresponding physical key at step 308.

In one embodiment, the method not only detects contact by the user at step 301, but, as
described above, determines a location of user contact on the display at step 301 as well. Where
location is used as input data, the method 300 can be configured to present the user actuation
targets within a specific proximity of the location at step 305.

As noted above, the physical keys of the electronic device with which the method 300 is
being used can be either dedicated keys or variable function keys. Where the physical keys are
variable function keys, their function may change with the operational mode of the device.
Turning now to FIG. 4, illustrated therein are some steps that may be included with the method
(300) of FIG. 3 where the physical keys comprise variable function keys.

Specifically, at decision 401, the method 400 determines whether one or more of the
physical keys are variable function keys. Where they are variable function keys, such as keys
whose function changes with the operational mode of the device, the method 400 can determine
the particular operating mode of the device at step 403. The method 400 can then determine the
function assigned to a particular physical key in a particular operating mode at step 404. This
function can then be assigned to a corresponding soft key at step 404. Where the physical keys
are variable function keys, the soft keys presented on the display will effectively be variable
function keys as well, as the function will accordingly change with the operating mode of the
device. Replicating physical keys with soft keys in accordance with embodiments of the

invention offers an additional advantage in this regard in that the different functions of the soft

14



[048]

[049]

[050]

[051]

WO 2011/062732 PCT/US2010/054007

keys may be identified with different graphical configurations. For example, a “home” key can be
presented in the shape of a house, while a “back”™ key can be presented in the shape of an arrow.

Turning now to FIGS. 5 and 6, illustrated therein is a graphical illustration of one
embodiment of the invention functioning in practice. Beginning with FIG. 5, a user 510 touches
the display 509 of an electronic device 500 at a particular location 511. A processor within the
electronic device 500 then detects the user contact and determines a duration corresponding to the
user contact. The processor may optionally determine the location 501 of user contact as well.

Where the user contact exceeds a threshold in duration, the processor presents one or
more soft keys as user actuation targets 521,522,523 on the display 509. In one embodiment,
these user actuation targets 521,522,523 provide the functions assigned to one or more physical
keys 524,525,526 disposed along the electronic device 500. In one embodiment, the display 509
may be disposed on a first major face 531 of the electronic device 500, while the physical keys
arc disposed on another face 532 of the device. The user can touch one of the user actuation
targets 521,522,523 to execute a function that would normally require actuation of one of the
physical keys 524,525,526.

In one embodiment, so long as the user 510 is touching the display 509, the user
actuation targets 521,522,523 remain visible on the display. Some embodiments of the invention
can be configured to facilitate manipulation of the user actuation targets 521,522,523 as well. For
example, turning briefly to FIG. 9, illustrated therein 1s one embodiment where the user 510 may
causc the user actuation targets 521,522,523 to move.

As noted above, when the user 510 touches the initial location 511 for at least a
predetermined duration, the user actuation targets 521,522,523 appear. In this embodiment, if the
user 510 maintains contact with the display 509 and slides the finger thereacross, the user
actuation targets 521,522,523 move accordingly. For instance, if the user 510 moves the finger to

a new location 591, the user actuation targets 521,522,523 may move by a corresponding amount.
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Where a user’s motion would cause the user actuation targets 521,522,523 to move off-screen,
the soft key presentation module can be configured to gradually move the user actuation targets
521,522,523 relative to the user’s finger to keep them located visibly on the display 509.

Turning now to FIG. 6, the actuation of the soft keys is shown. As shown at image 601,
the user can actuate a soft key by first releasing contact with the display 509. In one embodiment,
the processor within the electronic device 500 is configured to continue presentation of the user
actuation targets 521,522,523 for a predetermined time after cessation of user contact to allow the
user to select one of the presented targets. As shown at image 602, the user can then touch one of
the user actuation targets 523 to execute a function of one of the physical keys, e.g., physical key
526.

Turning now to FIGS. 7 and §, illustrated therein are a few of the many presentation
options suitable for user actuation targets presented in accordance with embodiments of the
invention. While the soft keys can be presented as static objects, their presentation can also be
varied. For example, FIG. 7 illustrates an embodiment where the user actuation targets get larger
the longer the user remains in contact with the display. FIG. & illustrates an embodiment where
the user actuation targets move closer to the user’s location of contact as the user remains in
contact with the display. Other variations will be obvious to those of ordinary skill in the art
having the benefit of this disclosure as well.

In FIG. 7, a user 710 first makes contact with a display 709 or user interface at a
particular location 711. Once the user 710 has been in contact with the display 709 for a
predetermined amount of time, a processor presents user actuation targets 701,702 on the display
709. These user actuation targets 701,702 can correspond in function to one or more physical
keys of the device.

In this exemplary embodiment, if the user 710 maintains contact with the display 709

sufficiently beyond the predetermined amount of time, the processor can be configured to
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gradually magnify the user actuation targets 701,702 as illustrated by graph 750 and expansion
lines 751,752. In such a manner, the user 710 can cause the user actuation targets to get bigger
with additional contact time.

FIG. 8 illustrates an alternate example of varying presentation of user actuation targets in
accordance with embodiments of the invention, and provides one illustration of the flexibility
with which embodiments of the invention may be implemented. In FIG. &, a user 810 similarly
first makes contact with a display 809 or user interface at a particular location 811. As with FIG.
7, once the user 810 has been in contact with the display 809 for a predetermined amount of time,
a processor presents user actuation targets 801,802 on the display 809. As with previous
embodiments, these user actuation targets 801,802 can correspond in function to one or more
physical keys of the device.

In this exemplary embodiment, if the user 810 maintains contact with the display 809
sufficiently beyond the predetermined amount of time, the processor can be configured to
gradually move the user actuation targets 801,802 closer to the location 811 of user contact, as
illustrated by graph 850 and expansion lines 851,852. In such a manner, the user 810 can cause
the user actuation targets to move closer with additional contact time.

In the foregoing specification, specific embodiments of the present invention have been
described. However, one of ordinary skill in the art appreciates that various modifications and
changes can be made without departing from the scope of the present invention as set forth in the
claims below. Thus, while preferred embodiments of the invention have been illustrated and
described, it is clear that the invention is not so limited. Numerous modifications, changes,
variations, substitutions, and equivalents will occur to those skilled in the art without departing
from the spirit and scope of the present invention as defined by the following claims.
Accordingly, the specification and figures are to be regarded in an illustrative rather than a

restrictive sense, and all such modifications are intended to be included within the scope of
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present invention. The benefits, advantages, solutions to problems, and any clement(s) that may
cause any benefit, advantage, or solution to occur or become more pronounced are not to be

construed as a critical, required, or essential features or ¢lements of any or all the claims.
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What is claimed is:
1. A method for providing user actuation targets on a display of an electronic device having
one or more physical keys, comprising:
determining, with a contact sensor and one or more processors, a duration of user
contact with the display; and
where the duration of user contact exceeds a predetermined threshold, presenting,
with the one or more processors, at least one user actuation target on the display,
the at least one user actuation target having a function corresponding to at least
one of the one or more physical keys.
2. The method of claim 1, wherein the at least one of the one or more physical keys
comprises a variable function key, further comprising:
determining a physical key function performed by actuation of the at least one of the
one or more physical keys; and
associating the physical key function with a corresponding user actuation target;
wherein the presenting comprises presenting the corresponding user actuation target.
3. The method of claim 1, further comprising magnifying the at least one user actuation
target as the duration of user contact increases.
4. The method of claim 1, further comprising;:
determining a location of user contact on the display; and
moving the at least one user actuation target closer to the location of user contact as
the duration of user contact increases.
5. The method of claim 1, further comprising:
determining a location of user contact on the display;
wherein the presenting comprises presenting the at least one user actuation target

proximately with the location of user contact.
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6. The method of claim 5, wherein the presenting comprises presenting the at least one user
actuation target within a predetermined distance from the location of user contact.

7. The method of claim 5, wherein the presenting comprises moving the at least one user
actuation target as the user contact moves along the display.

8. The method of claim 1, wherein the one or more physical keys comprise a plurality of
physical keys, further wherein the at least one user actuation target comprises a plurality
of user actuation targets, wherein the plurality of user actuation targets are presented on
the display with a one to one functional correspondence with the plurality of physical
keys.

9. The method of claim 1, further comprising:

continuing presentation of the at least one user actuation target on the display for at
least a predetermined period upon cessation of user contact with the display;

detecting user contact with a user actuation target; and

executing the function of a physical key functionally corresponding to the user
actuation target.

10. A computer readable medium in an electronic device comprising a processor, a display,
and one or more physical keys, the computer readable medium comprising instructions
for a method, when executed by the processor, to present one or more user actuation
targets on the display, the instructions comprising:

determining a duration of user contact with the display; and

where the duration of user contact exceeds a threshold, presenting user actuation
targets on the display having functionality corresponding to that of the one or
more physical keys.

11. The computer readable medium of claim 10, wherein the one or more user actuation

targets have functions equivalent to a plurality of physical keys of the electronic device.
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12. The computer readable medium of claim 11, the instructions further comprising:
determining a location of user contact on the display;
wherein the presenting comprises presenting the one or more user actuation targets
within a predetermined distance of the location of user contact.

13. An electronic device comprising:

one or more physical keys for executing operations within the electronic device;

a processor coupled to memory;

a display operable with the processor;

a sensor configured to detect user contact with the display; and

a soft key presentation module, operable with the processor, and configured to
replicate at least some of the one or more physical keys as soft keys by
presenting user actuation targets corresponding to the one or more physical keys
on the display upon the user contact exceeding a duration threshold.

14. The electronic device of claim 13, wherein the sensor is further configured to detect a
location of user contact on the display, wherein the soft key presentation module is
configured present the user actuation targets corresponding to the one or more physical
keys proximately with the location of user contact.

15. The electronic device of claim 14, wherein the soft key presentation module is configured
to present the user actuation targets corresponding to the one or more physical keys
within a predetermined distance of the location of user contact.

16. The electronic device of claim 14, wherein the soft key presentation module is configured
to present the user actuation targets around the location of user contact.

17. The electronic device of claim 14, wherein the soft key presentation module is configured
to present the user actuation targets corresponding to the one or more physical keys for at

least a predetermined duration after the user contact with the display ends, wherein the
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processor is configured to execute a function corresponding to a physical key upon the
sensor detecting an additional user contact with a corresponding user actuation target.

18. The electronic device of claim 17, wherein the display is disposed along a first face of the
electronic device, wherein at least some of the one or more physical keys corresponding
to the user actuation targets arc disposed along a face of the electronic device other than
the first face.

19. The electronic device of claim 14, wherein the one or more physical keys comprise
variable function keys, with functions of the variable function keys changing with an
operational mode of the ¢lectronic device.

20. The electronic device of claim 14, wherein the electronic device comprises a mobile

telephone.
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