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WEARABLE ELECTRONIC DEVICES
HAVING AN INWARD FACING INPUT
DEVICE AND METHODS OF USE THEREOF

TECHNICAL FIELD

[0001] The present systems, devices, and methods gener-
ally relate to wearable electronic devices and particularly
relate to wearable electronic devices having inward facing
input devices.

BACKGROUND

Description of the Related Art

[0002] Wearable Electronic Devices

[0003] Electronic devices are commonplace throughout
most of the world today. Advancements in integrated circuit
technology have enabled the development of electronic
devices that are sufficiently small and lightweight to be
carried by the user. Such “portable” electronic devices may
include on-board power supplies (such as batteries or other
power storage systems) and may be “wireless” (i.e.,
designed to operate without any wire-connections to other,
non-portable electronic systems); however, a small and
lightweight electronic device may still be considered por-
table even if it includes a wire-connection to a non-portable
electronic system. For example, a microphone may be
considered a portable electronic device whether it is oper-
ated wirelessly or through a wire-connection.

[0004] The convenience afforded by the portability of
electronic devices has fostered a huge industry. Smart-
phones, audio players, laptop computers, tablet computers,
and ebook readers are all examples of portable electronic
devices. However, the convenience of being able to carry a
portable electronic device has also introduced the inconve-
nience of having one’s hand(s) encumbered by the device
itself. This problem is addressed by making an electronic
device not only portable, but wearable.

[0005] A wearable electronic device is any portable elec-
tronic device that a user can carry without physically grasp-
ing, clutching, or otherwise holding onto the device with
their hands. For example, a wearable electronic device may
be attached or coupled to the user by a strap or straps, a band
or bands, a clip or clips, an adhesive, a pin and clasp, an
article of clothing, tension or elastic support, an interference
fit, an ergonomic form, etc. Examples of wearable electronic
devices include digital wristwatches, electronic armbands,
electronic rings, electronic ankle-bracelets or “anklets,”
head-mounted electronic display units, hearing aids, and so
on.

[0006] Because they are worn on the body of the user,
visible to others, and generally present for long periods of
time, form factor (i.e., size, geometry, and appearance) is a
major design consideration in wearable electronic devices.

BRIEF SUMMARY

[0007] According to a broad aspect, a wearable electronic
device is provided herein: The wearable electronic device
includes a body having an inner surface defining an aperture
there through. The aperture is sized and shaped to receive a
finger of a user. The wearable eclectronic device further
includes a computer processor and at least one input device
positioned proximate the inner surface of the body. The
input device is movable between a first position and a second
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position to provide an input to the processor. The electronic
wearable device also includes a transmitter coupled to the
computer processor to send electronic transmissions. The
electronic transmissions correspond to the input.

[0008] According to other aspects, the computer proces-
sor, the at least one input device, and the transmitter can be
housed in a removable housing coupled to the body.
[0009] According to other aspects, the removable housing
can be coupled to the body by a clip surrounding a portion
of the body.

[0010] According to other aspects, the at least one input
device can protrude from an inner portion of the housing
towards the aperture of the body.

[0011] According to other aspects, the wearable electronic
device can further include a touch pad.

[0012] According to other aspects, the touch pad can
protrude from an outside surface of the body.

[0013] According to other aspects, the touch pad can be a
capacitive touch screen.

[0014] According to other aspects, the wearable electronic
device can include three input devices.

[0015] According to other aspects, one input device can be
positioned on a protrusion of the body.

[0016] According to other aspects, the body has an annular
shape.
[0017] According to other aspects, the wearable electronic

device can include a power source for providing power to
the computer processor, the input device, and the transmitter.
The power source can be a rechargeable charging member.
[0018] According to a broad aspect, a method of control-
ling an external electronic device with a wearable electronic
device is provided herein. The method includes receiving via
a first input device positioned on an inner surface of a body
of the wearable electronic device a first input. The first input
device is coupled to a processor of the wearable electronic
device. The first input corresponds to a movement of the first
input device between a first position and a second position.
The method also includes transmitting by a transmitter of the
wearable electronic device a first signal based on the first
input to the external electronic device. The first signal
corresponds to a first command to be executed by the
external electronic device.

[0019] According to other aspects, the first input can be
associated to the first command by the processor of the
wearable electronic device and the first command is trans-
mitted as the first signal to the external electronic device.
[0020] According to other aspects, the first input can be
associated to the first command by a processor of the
external electronic device.

[0021] According to other aspects, the method can further
include receiving via a second input device positioned on the
inner surface of the body of the wearable electronic device
a second input, the second input device coupled to the
processor of the wearable electronic device, the second input
corresponding to a movement of the second input device
between a first position and a second position; and trans-
mitting by the transmitter of the wearable electronic device
a second signal based on the second input to the external
electronic device, the second signal corresponding to a
second command to be executed by the external electronic
device.

[0022] According to other aspects, the method can further
include: receiving via a third input device positioned on the
inner surface of the body of the wearable electronic device
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a third input, the third input device coupled to the processor
of'the wearable electronic device, the third input correspond-
ing to a movement of the third input device between a first
position and a second position; and transmitting by the
transmitter of the wearable electronic device a third signal
based on the third input to the external electronic device, the
third signal corresponding to a third command to be
executed by the external electronic device.

[0023] According to other aspects, receiving via a first
input device positioned on an inner surface of a body of the
wearable electronic device a first input can include receiving
via the first input device a sequence of movements of the
first input device between the first position and the second
position.

[0024] According to other aspects, the method can further
include receiving via a second input device positioned on the
inner surface of the body of the wearable electronic device
a second input, the second input device coupled to the
processor of the wearable electronic device, the second input
corresponding to a movement of the second input device
between a first position and a second position, wherein:
transmitting by a transmitter of the wearable electronic
device a first signal based on the first input to the external
electronic device comprises transmitting by the transmitter
of'the wearable electronic device the first signal based on the
first input and the second input to the external electronic
device.

[0025] According to other aspects, the acts of: receiving
via a first input device positioned on an inner surface of a
body of the wearable electronic device a first input, and
receiving via a second input device positioned on the inner
surface of the body of the wearable electronic device a
second input, can be performed simultaneously.

[0026] According to other aspects, the acts of: receiving
via a first input device positioned on an inner surface of a
body of the wearable electronic device a first input, and
receiving via a second input device positioned on the inner
surface of the body of the wearable electronic device a
second input, are performed sequentially.

[0027] According to a broad aspect, a system is provided
herein. The system includes a wearable electronic device
including a body having an inner surface defining an aper-
ture there through. The aperture is sized and shaped to
receive a finger of a user. The wearable electronic device
further includes a computer processor and at least one input
device positioned proximate the inner surface of the body
and exposed to the aperture. The input device is movable
between a first position and a second position to provide an
input to the processor. The electronic wearable device also
includes a transmitter coupled to the computer processor to
send electronic transmissions. The electronic transmissions
correspond to the input. The system also includes an external
electronic device communicatively coupled to the wearable
electronic device to receive the electronic transmissions
corresponding to the input.

[0028] According to other aspects, the computer proces-
sor, the input device, and the transmitter can be housed in a
removable housing coupled to the body of the wearable
electronic device.

[0029] According to other aspects, the removable housing
can be coupled to the body by a clip surrounding a portion
of the body.
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[0030] According to other aspects, the input device can
protrude from an inner portion of the housing towards the
aperture of the body.

[0031] According to other aspects, the system can further
include a touch pad.

[0032] According to other aspects, the touch pad can
protrude from an outside surface of the body.

[0033] According to other aspects, the touch pad can be a
capacitive touch pad.

[0034] According to other aspects, the wearable electronic
device can include three input devices.

[0035] According to other aspects, one input device can be
positioned on a protrusion of the body.

[0036] According to other aspects, the body can have an
annular shape.
[0037] According to other aspects, the wearable electronic

device can further include a power source for providing
power to the computer processor, the input device, and the
transmitter. The power source can be a rechargeable charg-
ing member.

[0038] According to a broad aspect, a wearable electronic
device is provided herein. The wearable electronic device
includes a body having an aperture there through, the
aperture sized and shaped to receive a finger of a user; an
input area including: at least one pressure sensing pad to
detect a first input from the user; and at least one capacitive
pad to detect a second input from the user, the at least one
capacitive pad at least partially overlapping the at least one
pressure sensing pad; and a transmitter coupled to the at least
one pressure sensing pad and the at least one capacitive area
to send electronic transmissions, the electronic transmis-
sions corresponding to the first input and the second input.
[0039] According to other aspects, the wearable electronic
device can further include a processor coupled to the at least
one pressure sensing pad, the at least one capacitive pad, and
the transmitter.

[0040] According to other aspects, the processor, the at
least one capacitive pad, the at least one pressure sensing
pad, and the transmitter can be housed in a removable
housing coupled to the body.

[0041] According to other aspects, the removable housing
can be coupled to the body by a clip surrounding a portion
of the body.

[0042] According to other aspects, the at least one capaci-
tive pad can include a one-dimensional array of capacitive
sensors.

[0043] According to other aspects, the at least one capaci-
tive pad can include a two-dimensional array of capacitive
sensors.

[0044] According to other aspects, the at least one capaci-
tive pad can include an analog capacitive sensor.

[0045] According to other aspects, the at least one pres-
sure sensing pad can include a single pressure sensing pad.
[0046] According to other aspects, the at least one pres-
sure sensing pad can include a plurality of discrete pressure
sensing pads.

[0047] According to other aspects, the at least one pres-
sure sensing pad can include an analog pressure sensing pad.

[0048] According to other aspects, the body can have an
annular shape.
[0049] According to other aspects, the wearable electronic

device can further include a power source for providing
power to the processor, the at least one capacitive pad, the
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at least one pressure sensing pad, and the transmitter. The
power source can be a rechargeable charging member.

[0050] According to a broad aspect, a method of control-
ling an external electronic device with a wearable electronic
device is described herein. The method can include: receiv-
ing via at least one pressure sensing pad of the wearable
electronic device a first input corresponding to an applica-
tion of pressure to the at least one pressure sensing pad by
a user; receiving via at least one capacitive pad of the
wearable electronic device a second input corresponding to
a touch of the capacitive pad by the user; and transmitting by
a transmitter of the wearable electronic device a first signal
based on the first input and a second signal based on the
second input to the external electronic device, the first signal
corresponding to a first command to be executed by the
external electronic device, the second signal corresponding
to a second command to be executed by the external
electronic device.

[0051] According to other aspects, the first input can be
associated to the first command by a processor of the
wearable electronic device and the first command is trans-
mitted as the first signal to the external electronic device,
and the second input can be associated to the second
command by the processor of the wearable electronic device
and the second command is transmitted as the second signal
to the external electronic device.

[0052] According to other aspects, the first input can be
associated to the first command by a processor of the
external electronic device, and the second input can be
associated to the second command by the processor of the
external electronic device.

[0053] According to other aspects, receiving via at least
one pressure sensing pad of the wearable electronic device
a first input corresponding to an application of pressure to
the at least one pressure sensing pad by a user can include
receiving via a single pressure sensing pad among a plurality
of pressure sensing pads of the wearable electronic device a
first input corresponding to an application of pressure to the
single pressure sensing pad by a user.

[0054] According to other aspects, receiving via at least
one pressure sensing pad of the wearable electronic device
a first input corresponding to an application of pressure to
the at least one pressure sensing pad by a user can include
receiving via a region of an analog pressure sensing pad of
the wearable electronic device a first input corresponding to
an application of pressure to the analog pressure sensing pad
by a user.

[0055] According to other aspects, receiving via at least
one capacitive pad of the wearable electronic device a
second input corresponding to a touch of the capacitive pad
by the user can include receiving via the at least one
capacitive pad of the wearable electronic device the second
input corresponding to a swipe along the capacitive pad by
the user.

[0056] According to other aspects receiving via at least
one capacitive pad of the wearable electronic device a
second input corresponding to a touch of the capacitive pad
by the user can include receiving via the at least one
capacitive pad of the wearable electronic device the second
input corresponding to a multi-directional gesture swipe
along the capacitive pad by the user.
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BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0057] In the drawings, identical reference numbers iden-
tify similar elements or acts. The sizes and relative positions
of elements in the drawings are not necessarily drawn to
scale. For example, the shapes of various elements and
angles are not necessarily drawn to scale, and some of these
elements are arbitrarily enlarged and positioned to improve
drawing legibility. Further, the particular shapes of the
elements as drawn are not necessarily intended to convey
any information regarding the actual shape of the particular
elements, and have been solely selected for ease of recog-
nition in the drawings.

[0058] FIG. 1 is a front perspective view of a wearable
electronic device having an inward facing input device,
according to one implementation;

[0059] FIG. 2 is a rear perspective view of the wearable
electronic device of FIG. 1;

[0060] FIG. 3 is a front plan view of the wearable elec-
tronic device of FIG. 1;

[0061] FIG. 4 is a side view of the wearable electronic
device of FIG. 1,

[0062] FIG. 5 is a front perspective view from above of a
wearable electronic device having an inward facing input
device, according to another implementation;

[0063] FIG. 6 is a rear perspective view from below of the
wearable electronic device of FIG. 5;

[0064] FIG. 7 is a front plan view of the wearable elec-
tronic device of FIG. 5;

[0065] FIG. 8 is a side view of the wearable electronic
device of FIG. 5;

[0066] FIG. 9 is a top view of the wearable electronic
device of FIG. 5;

[0067] FIG. 10 is a rear perspective view from above of a
wearable electronic device having an inward facing input
device, according to another implementation;

[0068] FIG. 11 is a rear perspective view from below of
the wearable electronic device of FIG. 10;

[0069] FIG. 12 is a rear plan view of the wearable elec-
tronic device of FIG. 10;

[0070] FIG. 13 is a side view of the wearable electronic
device of FIG. 10;

[0071] FIG. 14 is a front plan view of the wearable
electronic device of FIG. 10;

[0072] FIG. 15 is a top view of the wearable electronic
device of FIG. 10;

[0073] FIG. 16 is a block diagram illustrating a wearable
electronic device, according to one implementation;

[0074] FIG. 17 is a block diagram illustrating a wearable
electronic device communicating with an external electronic
device, according to one implementation; and

[0075] FIG. 18 is a flowchart of a method for controlling
an external electronic device, according to one implemen-
tation.

[0076] FIGS. 19A and 19B are schematic views which
illustrate a wearable electronic device having an input area
which includes at least one capacitive pad and at least one
pressure sensing pad.

[0077] FIGS. 20A, 20B, and 20C are schematic views
which illustrate exemplary capacitive pads that could be
implemented in any of the wearable electronic devices
herein.
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[0078] FIGS. 21A, 21B, and 21C are schematic views
which illustrate exemplary pressure sensing pads that could
be implemented in any of the wearable electronic devices
herein.

[0079] FIGS. 22 and 23 are schematic views which illus-
trate wearable electronic devices having an input area which
includes at least one capacitive pad and at least one pressure
sensing pad.

DETAILED DESCRIPTION

[0080] In the following description, certain specific details
are set forth in order to provide a thorough understanding of
various disclosed implementations. However, one skilled in
the relevant art will recognize that implementations may be
practiced without one or more of these specific details, or
with other methods, components, materials, etc. In other
instances, well-known structures associated with portable
electronic devices and head-worn devices, have not been
shown or described in detail to avoid unnecessarily obscur-
ing descriptions of the implementations.

[0081] Unless the context requires otherwise, throughout
the specification and claims which follow, the word “com-
prise” and variations thereof, such as, “comprises” and
“comprising” are to be construed in an open, inclusive sense,
that is as “including, but not limited to.”

[0082] Reference throughout this specification to “one
implementation” or “an implementation” means that a par-
ticular feature, structures, or characteristics may be com-
bined in any suitable manner in one or more implementa-

tions.

[0083] As used in this specification and the appended
claims, the singular forms “a,” “an,” and “the” include plural
referents unless the content clearly dictates otherwise. It
should also be noted that the term “or” is generally
employed in its broadest sense, that is as meaning “and/or”
unless the content clearly dictates otherwise.

[0084] The headings and Abstract of the Disclosure pro-
vided herein are for convenience only and do not interpret
the scope or meaning of the implementations.

[0085] Referring to FIGS. 1 to 4, illustrated therein is a
wearable electronic device 100 having at least one multi-use
single switch as an input device 120, according to one
implementation. Wearable electronic device 100 has a body
102 and a removable housing 103 coupled thereto housing
the input device 120 and one or more electronic components
(such as but not limited to a processor, memory, sensors, a
charging member, etc. as described below). Accordingly,
housing 103 and input device 120 are separable from the
body 102, thereby providing for a user to replace the body
102 with a replacement body 102 that may be of a different
size, color, or material or allowing the user to place the input
device 120 (and some or all of its associated electronics
housed therein) in an external device or apparatus, such as
an appliance, television, or automobile dashboard or any
other appropriate external device.

[0086] Body 102 defines an aperture 104 capable of
receiving a user’s finger. Wearable electronic device 100 has
a first side 105, a second side 107 opposed to the first side
105, a first end 109 and a second end 110 opposed to the first
end 109, and a top portion 112 and a bottom portion 114
opposed to the top portion 112. Body 102 generally has an
annular shape and includes an outer surface 106 and an inner
surface 108. The inner surface 108 is sized and/or shaped to
conform to the finger of the user. The inner surface 108
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thereby rests against the user’s finger when the device 100
is worn by the user. Wearable electronic device 100 may be
available in a variety of sizes for accommodating various
finger sizes and/or various types of fingers.

[0087] In some implementations, the body 102 is made
from a rigid or semi-rigid material such as a metal or a
plastic. For instance, the body 102 may be made of gold,
silver, platinum, or any other appropriate metal.

[0088] As mentioned above, wearable electronic device
100 includes a removable housing 103 having one or more
input devices 120 to receive inputs from a user. As shown on
FIG. 2, housing 103 couples to body 102 such that at least
a portion of housing 103 surrounds at least a portion of body
102. For instance, housing 103 may include an inner portion
123 and an outer portion 125. Inner portion 123 may have
a clip 126. Inner portion 123 may extend through aperture
104 of body 102 such that clip 126 can couple to a portion
of outer portion 125 extending laterally from body 102. In
the implementation shown in FIGS. 1 to 4, clip 126 couples
to outer portion 125 extending from body 102 in a direction
towards second side 107. As shown, housing 103 surrounds
at least a portion of body 102 when coupled thereto such that
inner portion 123 rests against inner surface 108 of body 102
and outer portion 125 rests against outer surface 106 (e.g.,
housing 103 is held in place by friction). Removable housing
103 also at least partially protrudes from outer surface 106
to provide a surface 122 for actuating input device 120.
[0089] The input device 120 can be mechanical, electro-
mechanical, and/or sensor (e.g., a membrane sensor)-based,
and in more general terms provides a surface for receiving
a user-applied actuation force or action. The input device
120 may be integrally formed with body 102, housing 103,
mounted to body 102, mounted to housing 103 or otherwise
extend from body 102 or housing 103 such that input device
120 faces, or is exposed or accessible at, the inner surface
108 of one of the body 102 or the housing 103. The input
device 120 may also be optionally recessed relative to the
inner surface 108 of the body 102 or the housing 103 to
inhibit incidental contact and unintentional activation of the
input device 120.

[0090] The input device 120 can assume a wide variety of
forms appropriate for actuation against a user’s finger (e.g.,
by indirect application of force against an outer surface 106
of the body 102 adjacent to input device 120 to direct input
device 120 against the user’s finger upon which the wearable
electronic device is worn). In the implementation shown in
FIGS. 1 to 4, input device 120 is a multi-use single switch.
A user can actuate the input device 120 by engaging and/or
applying a force to the outer surface 106 of the body 102
adjacent to input device 120 to direct input device 120
against the user’s finger upon which the wearable electronic
device is worn. In the implementation shown in FIGS. 1 to
4, the input device 120 extends from inner portion 123 of
housing 103 such that a force actuated against surface 106
(e.g., pad 122) presses the input device 120 against the
user’s finger as the wearable electronic device 100 is worn
by the user. Input device 120 may be configured to be
positively actuated only upon the contact of a certain per-
centage of the outer surface 106 or certain minimum pres-
sure on a pressure sensor-type switch to avoid unintended
activation.

[0091] Insome implementations, input device 120 may be
a mechanical switch and include a depressible component
that makes contact with a conductive element in response to
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a user applying a force to the depressible component. Upon
release of the force applied by the user, the depressible
component may thereafter return to a default position in
response to an expansion of a spring or other biasing
element. In some implementations, the input device 120 may
be electrically operated by sensing touch or proximity (e.g.,
by measuring capacitance of a user’s finger).

[0092] Referring to FIGS. 1 to 5, illustrated therein is an
implementation of wearable electronic device 100 where
multi-use single switch input device 120 is shown as a
button that can be depressed upon applying a force against
a capacitive pad 122, for example.

[0093] Capacitive pad 122 is a touch screen or touch pad
for a user to provide inputs into housing 103. Capacitive pad
122 may be any shape or size such as but not limited to
square, rectangular, circular, or oval shaped, In some imple-
mentations, the actuating surface 122 is a capacitive touch
screen, a resistive touch screen, or any other type of touch
screen or touch pad known in the art. The resolution of the
touch screen or pad may be approximately equal to that of
the touch screen of a tablet computer or wrist computer (i.e.,
smart watch) or that of a laptop touchpad; in other imple-
mentations, the resolution may be greater or smaller. Capaci-
tive pad 122 is touch sensitive, allowing taps in different
areas and scrolling along the housing 103.

[0094] An input can be provided to the wearable electronic
device 100 by the user engaging input device 120 and/or
capacitive pad 122. For instance, a user can engage the input
device 120 when a finger of the user makes physical contact
with outer surface 106 adjacent to input device 120 to
depress the input device 120 against the user’s finger
inserted into aperture 104 when the wearable electronic
device 100 is worn by the user. A user can also engage
capacitive pad 122 and actuates the capacitive pad 122 using
a finger other than the finger upon which the wearable
electronic device 100 is worn. The physical actuation (e.g.,
manipulation) of the capacitive pad 122 and/or the depres-
sion of the input device 120 is received and recognized by
a processor (described below) of the device. In some imple-
mentations, the pressure of the engagement and/or manipu-
lation of the actuation surface 122 and/or the depression of
the input device 120 is translated by the processor into a
computer-readable form. The processor then compares the
engagement and or manipulation of the capacitive pad 122
and/or the depression of the input device 120 by the user to
a plurality of stored manipulations based on the input. The
input may be, for example, a tap, or a double-tap.

[0095] In some implementations, a user can use various
contact patterns (e.g., different timings and/or intensities of
detected contacts) to provide different inputs using the input
device 120 and/or the capacitive pad 122 of the wearable
electronic device 100. Therefore, an input may be detected
by the wearable electronic device 100 by the wearable
electronic device 100 detecting a particular contact pattern.
For example, an input may be provided by a user to the
wearable electronic device 100 using a soft tap gesture (e.g.,
slightly depressing either input device 120 or pad 122 using
a weak force event). As another example, an input may be
provided by a user to the wearable electronic device 100
using a hard tap gesture (e.g., greatly depressing either input
device 120 or pad 122 using a strong force event). Similarly,
multi-soft tap and multi-hard tap gestures may be optionally
detected by detecting a sequence of tap events by a user on
either input device 120 or pad 122.
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[0096] Referring now to FIGS. 5to 9, illustrated therein is
another implementation of a wearable electronic device 500
according to another implementation. Wearable electronic
device 500 has a body 502 housing one or more electronic
components (such as but not limited to a processor, memory,
sensors, a charging member, etc. as described below). Body
502 defines an aperture 504 capable of receiving a user’s
finger.

[0097] Body 502 has a first side 505, a second side 507
opposed to the first side 505, a first end 509 and a second end
510 opposed to the first end 509, and a top portion 512 and
a bottom portion 514 opposed to the top portion 512. Body
502 generally has an annular shape and includes an outer
surface 506 and an inner surface 508.

[0098] In the implementation shown in FIG. 5, wearable
electronic device 500 has a single inward facing user input
device 520 (see FIG. 6) and a capacitive pad 522 for a user
to provide inputs to the wearable electronic device 500.
Input device 520 can assume a wide variety of forms
appropriate for actuation when a user’s finger (e.g., by a
finger other than the finger upon which the wearable elec-
tronic device is worn) applies a force to a portion of outer
surface 506 adjacent to input device 520. The user input
device 520 can be mechanical, electro-mechanical, and/or
sensor (e.g., a membrane sensor)-based. User input device
520 is shown as a multi-use single switch. In this imple-
mentation, input device 520 is vertically spaced apart from
capacitive pad 522 such that application of a force against
capacitive pad 522 will tend to not directly actuate input
device 520. In the implementation shown in FIGS. 5 t0 9, the
input device is positioned on inner surface 508 at a posi-
tioned towards top portion 512 of the wearable electronic
device 500.

[0099] Capacitive pad 522 is a touch screen or touch pad
for a user to provide inputs into wearable electronic device
500. Capacitive pad 522 may be any shape or size such as
but not limited to square, rectangular, circular, or oval
shaped, In some implementations, the capacitive pad 522 is
a capacitive touch screen, a resistive touch screen, or any
other type of touch screen or touch pad known in the art. The
resolution of the touch screen or pad may be approximately
equal to that of the touch screen of a tablet computer or wrist
computer (i.e., smart watch) or that of a laptop touchpad; in
other implementations, the resolution may be greater or
smaller. Capacitive pad 522 is touch sensitive, allowing taps
in different areas and scrolling along the outer surface 106
of wearable electronic device 500.

[0100] The inner surface 508 is sized and/or shaped to
conform to the finger of the user. The inner surface 508
thereby rests against the user’s finger when the device 500
is worn by the user. Wearable electronic device 500 may be
available in a variety of sizes for accommodating various
finger sizes and/or various types of fingers.

[0101] In some implementations, the body 502 is made
from a rigid or semi-rigid material such as a metal or a
plastic. For instance, the body 502 may be made of gold,
silver, platinum, or any other appropriate metal.

[0102] An input can be provided to the wearable electronic
device 500 by the user engaging input device 520 and/or
capacitive pad 522. For instance, a user can engage the input
device 520 when a finger of the user makes physical contact
with outer surface 506. The physical actuation (e.g., manipu-
lation) of pad 522 is received and recognized by a processor
(described below) of the device. The physical actuation
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(e.g., manipulation) of outer surface 506 adjacent to an input
device 520 depresses the input device 520 against the user’s
finger when the wearable electronic device 1000 is worn by
the user, and the depression is received and recognized by a
processor (described below) of the device. In some imple-
mentations, the pressure of the engagement and/or manipu-
lation of the outer surface 506 is translated by the processor
into a computer-readable form. The processor then compares
the engagement and or manipulation of either pad 522 or
input device 520 by the user to a plurality of stored manipu-
lations based on the input. The input may be, for example,
a tap, or a double-tap.

[0103] In some implementations, a user can use various
contact patterns (e.g., different timings and/or intensities of
detected contacts) to provide different inputs using the input
device 520 and/or the capacitive pad 522 of the wearable
electronic device 500. Therefore, an input may be detected
by the wearable electronic device 500 by the wearable
electronic device 500 detecting a particular contact pattern.
For example, an input may be provided by a user to the
wearable electronic device 500 using a soft tap gesture (e.g.,
slightly depressing either input device 520 or pad 522 using
a weak force event). As another example, an input may be
provided by a user to the wearable electronic device 500
using a hard tap gesture (e.g., greatly depressing either input
device 520 or pad 522 using a strong force event). Similarly,
multi-soft tap and multi-hard tap gestures may be optionally
detected by detecting a sequence of tap events by a user on
either input device 520 or pad 522.

[0104] Referring now to FIGS. 10 to 15, illustrated therein
is another implementation of a wearable electronic device
1000 according to another implementation. Wearable elec-
tronic device 1000 has a body 1002 housing one or more
electronic components (such as but not limited to a proces-
sor, memory, sensors, a charging member, etc. as described
below). Body 1002 defines an aperture 1004 capable of
receiving a user’s finger.

[0105] Body 1002 has a first side 1005, a second side 1007
opposed to the first side 1005, a first end 1009 and a second
end 1010 opposed to the first end 1009, and a top portion
1012 and a bottom portion 1014 opposed to the top portion
1012. Body 1002 generally has an annular shape and
includes an outer surface 1006 and an inner surface 1008.
Body 1002 also includes a protrusion 1025 extending later-
ally from the body 1002 in a direction towards one of sides
1005 and 1007. In the implementation shown in FIGS. 10 to
15, protrusion 1025 extends from body 1002 in a direction
towards second side 1007.

[0106] In the implementation shown in FIGS. 10 to 15,
wearable electronic device 1000 has three inward facing
user input devices 1022 (see FIGS. 10 and 11) for a user to
provide inputs to the wearable electronic device 1000. Input
devices 1022 can assume a wide variety of forms appropri-
ate for actuation when a user’s finger (e.g., by a finger other
than the finger upon which the wearable electronic device is
worn) applies a force to a portion of outer surface 1006
adjacent to one of input devices 1022. User input devices
1022 are each shown as a multi-use single switch.

[0107] In some implementations, input devices 1022 are
arranged on inner surface 1008 of wearable electronic
device 1000 to inhibit accidental activation (e.g., actuation)
of two of the input devices 1022 concurrently (e.g., at the
same time). For instance, in the implementation shown in
FIGS. 10 to 15 where wearable electronic device 1000 has
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three input devices 1022, one input device 1022 is shown as
extending from inner surface 1008 of protrusion 1025 (e.g.,
laterally spaced from the other two user input devices 1022)
in a direction towards second end 1010 such that a user
applying a force to the portion of the outer surface 1006 on
the protrusion 1025 will direct the input device 1022
towards and against the user’s finger (when the wearable
device 1000 is being worn by the user). In this implemen-
tation, the user input device 1022 positioned on the protru-
sion 1025 is laterally spaced from the other two user input
devices 1022 positioned on inner surface 1008 of an annular
portion 1026 of the body 1002 of the wearable electronic
device 1000 such that application of a force on outer surface
1006 adjacent to the input device 1022 on the protrusion
1025 results in the other two user input devices 1022
positioned on inner surface 1008 of an annular portion 1026
of the body 1002 slightly lifting from the user’s finger.
Further, the two user input devices 1022 aligned on the inner
surface 1008 of the annular portion 1026 of the body 1002
are separated by a distance D (see FIG. 13) such that
application of a force upon outer surface 1006 adjacent to
any one of the user input devices 1022 positioned on the
annular portion 1026 does not substantially direct the other
user input devices 1022 towards the finger of the user
inserted through the aperture 1004. As shown on FIG. 13,
each of the input devices 1022 positioned on the annular
portion 1026 of the body 1002 defines an axis A, the two
axes A meeting at a center of the body at an angle 6. In some
implementations, to inhibit application of a force along
either axis A from resulting in the actuation (e.g., activation)
of an input device not directly acted upon, the angle 0 is
about 70 degrees.

[0108] The inner surface 1008 is sized and/or shaped to
conform to the finger of the user. The inner surface 1008
thereby rests against the user’s finger when the device 1000
is worn by the user. Wearable electronic device 1000 may be
available in a variety of sizes for accommodating various
finger sizes and/or various types of fingers.

[0109] In some implementations, the body 1002 is made
from a rigid or semi-rigid material such as a metal or a
plastic. For instance, the body 1002 may be made of gold,
silver, platinum, or any other appropriate metal.

[0110] An input can be provided to the wearable electronic
device 1000 by the user engaging input devices 1022. For
instance, a user can engage any one of the input devices
1022 when a finger of the user makes physical contact with
outer surface 1006 adjacent to the respective input device
1022. The physical actuation (e.g., manipulation) of outer
surface 1006 depresses the input device against the user’s
finger when the wearable electronic device 1000 is worn by
the user, and the depression is received and recognized by a
processor (described below) of the device. In some imple-
mentations, the pressure of the engagement and/or manipu-
lation of the outer surface 1006 is translated by the processor
into a computer-readable form. The processor then compares
the engagement and or manipulation of the actuation surface
by the user to a plurality of stored manipulations based on
the input. The input may be, for example, a tap, or a
double-tap.

[0111] In some implementations, a user can use various
contact patterns (e.g., different timings and/or intensities of
detected contacts) to provide different inputs using the input
devices 1022 of the wearable electronic device 1000. There-
fore, an input may be detected by the wearable electronic
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device 1000 by the wearable electronic device 1000 detect-
ing a particular contact pattern. For example, an input may
be provided by a user to the wearable electronic device 1000
using a soft tap gesture (e.g., slightly depressing one of input
devices 1022 using a weak force event). As another
example, an input may be provided by a user to the wearable
electronic device 1000 using a hard tap gesture (e.g., greatly
depressing one of input devices 1022 using a strong force
event). Similarly, multi-soft tap and multi-hard tap gestures
may be optionally detected by detecting a sequence of tap
events by a user on one of input devices 1022. Further,
gestures may optionally be detected by detecting simulta-
neous input by a user on more than one of input devices
1022. Further still, multi-tap gestures may optionally be
detected by detecting a sequence of tap events by a user on
more than one of input devices 1022.

[0112] Additionally or alternatively, each of the input
devices 1022 could be calibrated, programmed, or otherwise
assigned to activate specific functionality or shortcuts on a
device being controlled by wearable electronic device 1000.
For example, at least one input device 1022 could be used
to detect coarse selection options, such as flipping through
entire pages of a menu on a display with one input, whereas
at least one other input device 1022 could be used to detect
fine selection between individual items within the menu
page. As another example, at least one input device 1022
could be assigned to activate commonly used shortcuts/
functions of a device being controlled, such as going to a
home screen, going back one selection in a menu, or
confirming a selection.

[0113] FIG. 16 is a block diagram illustrating a wearable
electronic device 1600 with an input device in accordance
with some implementations. Device 1600 includes memory
1602 that optionally includes one or more computer readable
storage mediums, one or more processing units (CPUs)
1604, RF circuitry 1606, an input/output (I/O) subsystem
1608 and a power system 1610. Wearable electronic device
1600 optionally includes one or more sensors 1612.

[0114] Memory 1602 optionally includes high-speed ran-
dom access memory and optionally also includes non-
volatile memory, such as one or more magnetic disk storage
devices, flash memory devices, or other non-volatile solid-
state memory devices. Access to memory 1602 by other
components of wearable electronic device 1600, such as
CPU(s) 1604 is, optionally, controlled by a memory con-
troller (not shown).

[0115] The one or more processors 1604 run or execute
various software programs and/or sets of instructions stored
in memory 1602 to perform various functions for wearable
electronic device 1600 and to process data.

[0116] RF (radio frequency) circuitry 1606 receives and
sends RF signals, also called electromagnetic signals. RF
circuitry 1606 converts electrical signals to/from electro-
magnetic signals and communicates with communications
networks and other communications devices via the elec-
tromagnetic signals. RF circuitry 1606 optionally includes
well-known circuitry for performing these functions, includ-
ing but not limited to an antenna system, an RF transceiver,
one or more amplifiers, a tuner, one or more oscillators, a
digital signal processor, a CODEC chipset, a subscriber
identity module (SIM) card, memory, and so forth. RF
circuitry 1606 optionally communicates with networks, such
as the Internet, an intranet and/or a wireless network, such
as a cellular telephone network, a wireless local area net-
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work (LAN) and/or a metropolitan area network (MAN),
and other devices by wireless communication.

[0117] L/O subsystem 1608 couples input/output peripher-
als of wearable electronic device 1600, such as input device
1620 and other input or control devices, with a peripherals
interface (not shown). I/O subsystem 1608 includes a con-
troller for the input device 1620.

[0118] Power system 1610 is generally for powering the
various components of the wearable electronic device 1600.
Power system 1610 optionally includes a power manage-
ment system, one or more power sources (e.g., battery,
alternating current (AC)), a recharging system, a power
failure detection circuit, a power converter or inverter, a
power status indicator (e.g., a light-emitting diode (LED))
and any other components associated with the generation,
management and distribution of power in portable devices.
The recharging system may be configured to receive wired
power (from e.g., a micro-USB charger) or wireless power
transmitted via electromagnetic waves and to provide the
wired power to the one or more power sources.

[0119] Wearable electronic device 1600 optionally also
includes one or more accelerometers, gyroscopes, and/or
magnetometers (e.g., as part of an inertial measurement unit
(IMU)) for obtaining information concerning the position
(e.g., attitude) of the device. In some implementations, these
sensors can be coupled with a peripherals interface (not
shown)

[0120] It should be appreciated that wearable electronic
device 1600 is only one example of a wearable electronic
device, and that wearable electronic device 1600 optionally
has more or fewer components than shown, optionally
combines two or more components, or optionally has a
different configuration or arrangement of the components.
The various components shown in FIG. 16 are implemented
in hardware, software, firmware, or a combination thereof,
including one or more signal processing and/or application
specific integrated circuits.

[0121] FIG. 17 is a block diagram illustrating a system of
an external electronic device 1701 communicating with a
wearable electronic device 1700 in accordance with imple-
mentations described herein, according to one implementa-
tion.

[0122] External electronic device 1701 may be any exter-
nal electronic device capable of being controlled by the
wearable electronic device 1700 according to the implemen-
tations described herein. For example, the external elec-
tronic device may be a portable computing device such as a
tablet, a desktop computer, a smartphone, a storage device,
a portable media player, a navigation system, or another
wearable electronic device.

[0123] Electronic device 1701 may include a display
screen displaying a user interface for viewing by the user of
the wearable electronic device 1700. Wearable electronic
device 1700 communicates with the external electronic
device 1701 via a network 1702, which may be a WI-FI
network, a Bluetooth™ connection, a NFC connection, or
any other type of wireless connection capable of providing
uni-directional or bi-directional communication between the
external electronic device 1701 and the wearable electronic
device 1700.

[0124] Referring now to FIG. 18, illustrated therein is a
flowchart of a method 1800 for controlling an external
electronic device in accordance with implementations of the
wearable electronic device disclosed herein.
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[0125] At 1802, input is received by the wearable elec-
tronic device from a finger of a user via an input device of
the wearable electronic device. In some implementations,
the input could be received by the wearable electronic
device from a finger of the user via a plurality of input
devices of the wearable electronic device. The input is
received as a manipulation of the input device (or the
plurality input devices) of the wearable electronic device. In
some implementations, the input is received as a sequential
manipulation of the input device (or the plurality input
devices) of the wearable electronic device. In some imple-
mentations, the input is received as a simultaneous manipu-
lation of the plurality input devices of the wearable elec-
tronic device.

[0126] At 1804, the input (i.e., manipulation of the input
device) received by the wearable electronic device is asso-
ciated with a command. In some implementations, the input
is associated with a command by a processor of the wearable
electronic computing device prior to the command being
transmitted (e.g., as a signal) to the external electronic
device. Alternatively or in addition, the input can be sent
directly to the external electronic device for association with
the corresponding command by a processor at the external
electronic device. The command may be, for example, a
mouse, cursor, or pointer movement, a lighting control, or
other such command relating to a user interface of the
external electronic device.

[0127] FIGS. 19A, 19B, 20A, 20B, 20C, 21A, 21B, 21C,
22 and 23 illustrate alternative implementations of a wear-
able electronic device, similar in at least some respects to
wearable electronic device 100 of FIGS. 1-4, wearable
electronic device 500 of FIG. 5-9, wearable electronic
device 1000 of FIGS. 10-15, wearable electronic device
1600 of FIG. 16, and wearable electronic device 1700 of
FIG. 17, as discussed above. Unless context dictates other-
wise, the description regarding wearable electronic device
100, wearable electronic device 500, wearable electronic
device 1000, wearable electronic device 1600, and wearable
electronic device 1700 is applicable to the wearable elec-
tronic devices illustrated in FIGS. 19A, 19B, 20A, 20B,
20C, 21A, 21B, 21C, 22 and 23.

[0128] FIGS. 19A and 19B are schematic views which
illustrate a wearable electronic device 1900 having an input
area 1920, which includes at least one capacitive pad 1922
and at least one pressure sensing pad 1923. The at least one
capacitive pad 1922 can be on top of the at least one pressure
sensing pad 1923 as illustrated in FIGS. 19A and 19B, but
this is not necessarily the case. In alternative implementa-
tions, the at least one pressure sensing pad 1923 can be on
top of the capacitive pad 1922. Further, although capacitive
pad 1922 is shown as being smaller than pressure sensing
pad 1923 in FIG. 19B, this is not necessarily the case. For
example, capacitive pad 1922 may be bigger than pressure
sensing pad 1923. As another example, capacitive pad 1922
may occupy a different portion of the input area 1920 than
pressure sensing pad 1923, with capacitive pad 1922 and
pressure sensing pad 1923 only partially overlapping. Fur-
ther, neither capacitive pad 1922 nor pressure sensing pad
1923 needs to be a single continuous region, but can instead
be a plurality of discrete regions, as will be discussed in
more detail below.

[0129] Advantageously, by positioning a capacitive pad
and a pressure sensing pad overlaying each other within an
input area, size of the wearable electronic device can be
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reduced, while still providing flexible and powerful mecha-
nisms for detecting user input.

Capacitive Pad

[0130] FIGS. 20A, 20B, and 20C are schematic views
which illustrate exemplary capacitive pads that could be
implemented in any of the wearable electronic devices
herein.

[0131] In one implementation, a capacitive pad could
comprise a one-dimensional (1D, linear) array of discrete
capacitive sensors such as capacitive sensor array 2022a in
FIG. 20A. Such a 1D array could be used for inputting 1D
sliding gestures (vertical up and/or down swipe gestures in
the case of FIG. 20A), such as for scrolling through options
in a 1D menu. In other implementations, a capacitive pad
could comprise a two-dimensional (2D, planar) array of
discrete capacitive sensors such as capacitive sensor array
20225 shown in FIG. 20B. A 2D array could be used to input
2D sliding gestures, such as up, down, left, and right. If the
2D array is precise enough, directional gestures could be
detected in any direction, such as up-left, down-right, or
similar. Further, if the 2D array is precise enough, complex
and/or compound gestures could be detected, such as writing
characters, or inputting multi-instruction swipe gestures like
left-right-up. In other implementations, a capacitive pad
could comprise an analog capacitive sensor such as capaci-
tive sensor 2022¢ shown in FIG. 20C, which theoretically
could provide near-infinite detection of user finger position,
enabling precise and complex gesture and swipe input.

[0132] Any of the described capacitive pads could be used
to detect the speed and length of a swipe or directional input
from a user, which could be mapped to different functions.
For example, a slow swipe could scroll through one item in
a menu, whereas a fast swipe could scroll through many
items in a menu.

[0133] Any of the described capacitive pads could be used
to detect “click” inputs by detecting when a user touches the
capacitive pad and subsequently removes their finger. Any
of the described capacitive pads could also be used to detect
“click and hold” inputs by detecting when a user touches the
capacitive pad but does not remove their finger for some
period of time.

Pressure Sensing Pad

[0134] FIGS. 21A, 21B, and 21C are schematic views
which illustrate exemplary pressure sensing pads that could
be implemented in any of the wearable electronic devices
herein.

[0135] Inone implementation, an input area could include
one (or more) discrete pressure sensing pads disposed at
different positions in the input area, such as a pressure
sensing pad 21234 at a top of the input area and a pressure
sensing pad 21235 at a bottom of the input area, as illustrated
in FIG. 21A. Each discrete pressure sensing pad can be
mapped to a different command. For example, the top
pressure sensing pad 2123a could, in response to a hard
press, act as a shortcut which sends the user to the top of a
long list. Alternatively, the top pressure sensing pad 2123a
could, in response to a long press, scroll upwards through the
long list. The bottom pressure sensing pad 21235 could have
similar functionality in the down direction. These functions
are just examples, and conceivably any shortcut could be
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calibrated or programmed based on different detected input
pressures/durations to each pressure sensing pad.

[0136] Further, more than 2 pressure sensing pads could
be used: as an example, a wearable electronic device could
include five discrete pressure sensing pads as illustrated in
FIG. 21B. In the example of FIG. 21B, a wearable electronic
device includes a top pressure sensing pad 2123¢, a left
pressure sensing pad 21234, a center pressure sensing pad
2123e, a right pressure sensing pad 2123f, and a bottom
pressure sensing pad 2123g. Such a system could function
similarly to a directional input pad or joystick, having a
pressure sensing pad for each direction and a confirm button
in the center. However, it is within the scope of the present
systems, devices, and methods that a plurality of discrete
pressure sensing pads be arranged in any appropriate orien-
tation, with appropriate functionality assigned thereto.
[0137] In another implementation illustrated in FIG. 21C,
an input area could include an analog pressure sensing pad
21234, theoretically allowing near-infinite pressure detec-
tion. Shortcuts and/or functions could be calibrated/pro-
grammed for specific regions of the pressure sensing pad
2123/ based on pressure/duration of input detected by the
pressure sensing pad 2123.

[0138] Additionally, any of the above pressure sensing
pads could detect “click” or “click and hold” inputs from a
user, requiring a certain pressure threshold to be exceeded.

Capacitive Pad and Pressure Sensing Pad
Combination

[0139] By including at least one capacitive pad and at least
one pressure sensing pad on a wearable electronic device, a
great number of input capabilities can be realized.

[0140] As one example illustrated in FIG. 22, a wearable
electronic device 2200 could have an input area which
includes a capacitive pad 2222 such as a capacitive sensing
array or analog capacitive sensing area, and a pressure
sensing pad 2223. The capacitive pad 2222 could be used to
detect swipe gestures for navigating menus, and the pressure
sensing pad 2223 could be used as a confirm button with a
minimum pressure threshold. Compared to a system which
utilizes a capacitive array to detect directional input and the
same capacitive array to detect a confirm input, wearable
electronic device 2200 enables a user to input directional
and swipe commands without accidentally triggering a con-
firm gesture, since the user must apply a minimum pressure
for the confirm input to be recognized.

[0141] As another example illustrated in FIG. 23, a wear-
able electronic device 2300 could have an input area which
includes at least one discrete pressure sensing pad 2323 on
at least one peripheral side of the input area (or an analog
pressure sensing area calibrated to similarly parse input
regions), and a capacitive pad 2322 such as a capacitive
sensing array or analog capacitive sensing area. The at least
one pressure sensing pad 2323 at the periphery of the input
area could be used to detect coarse selection options, such as
flipping through entire pages of a menu with one input,
whereas the capacitive pad could be used to detect swipe/
directional gestures for fine selection between individual
items within a menu page. Other pressure sensing pads could
also be included to detect other inputs, such as a confirm
input and/or a back input.

[0142] Alternatively or additionally, wearable electronic
device 2300 could include at least one discrete pressure
sensing pad 2323 (or an analog pressure sensing area
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calibrated to similarly parse input regions), and a capacitive
pad 2322 such as a capacitive sensing array or analog
capacitive sensing area. The discrete pressure sensing pads
2323 could be used to detect inputs corresponding to com-
monly used shortcuts/functions, such as going to a home
screen of a device, going back one selection in a menu, or
confirming a selection. The capacitive pad 2322 could be
used to navigate through menus using swipe commands, for
example. Placement of discrete pressure sensing pads 2323
within the input area could be determined as appropriate for
a given application.

[0143] Each of the wearable electronic devices described
above could include a transmitter to transmit input signals or
commands from the at least one pressure sensing pad and/or
the at least one capacitive pad to an external electronic
device, to control the external electronic device, such as by
navigating through user interfaces and menus displayed on
a display of the external electronic device. The wearable
electronic device could include at least one processor to
process input signals, or raw input data could be transmitted
directly to an external electronic device for processing on
the external electronic device. The at least one processor, the
at least one capacitive pad, the at least one pressure sensing
pad, and the transmitter can be housed in a removable
housing coupled to the body of the wearable electronic
device, similar to as in FIGS. 1-4. The wearable electronic
device can include a power source for providing power to
the processor, the at least one capacitive pad, the at least one
pressure sensing pad, and the transmitter. The power source
can be a rechargeable charging member

[0144] Any of the wearable electronic device described
herein could include a haptic output interface which pro-
vides a specified haptic output pattern according to an action
performed.

[0145] Throughout this specification and the appended
claims the term “communicative” as in “communicative
pathway,” “communicative coupling,” and in variants such
as “communicatively coupled,” is generally used to refer to
any engineered arrangement for transferring and/or
exchanging information. Exemplary communicative path-
ways include, but are not limited to, electrically conductive
pathways (e.g., electrically conductive wires, electrically
conductive traces), magnetic pathways (e.g., magnetic
media), and/or optical pathways (e.g., optical fiber), and
exemplary communicative couplings include, but are not
limited to, electrical couplings, magnetic couplings, and/or
optical couplings.

[0146] Throughout this specification and the appended
claims, infinitive verb forms are often used. Examples
include, without limitation: “to detect,” “to provide,” “to
transmit,” “to communicate,” “to process,” “to route,” and
the like. Unless the specific context requires otherwise, such
infinitive verb forms are used in an open, inclusive sense,
that is as “to, at least, detect,” to, at least, provide,” “to, at
least, transmit,” and so on.

[0147] The above description of illustrated implementa-
tions, including what is described in the Abstract, is not
intended to be exhaustive or to limit the implementations to
the precise forms disclosed. Although specific implementa-
tions of and examples are described herein for illustrative
purposes, various equivalent modifications can be made
without departing from the spirit and scope of the disclosure,
as will be recognized by those skilled in the relevant art. The
teachings provided herein of the various implementations

2 < 2 <



US 2019/0187751 Al

can be applied to other portable and/or wearable electronic
devices, not necessarily the exemplary wearable electronic
devices generally described above.

[0148] For instance, the foregoing detailed description has
set forth various implementations of the devices and/or
processes via the use of block diagrams, schematics, and
examples. Insofar as such block diagrams, schematics, and
examples contain one or more functions and/or operations,
it will be understood by those skilled in the art that each
function and/or operation within such block diagrams, flow-
charts, or examples can be implemented, individually and/or
collectively, by a wide range of hardware, software, firm-
ware, or virtually any combination thereof. In one imple-
mentation, the present subject matter may be implemented
via Application Specific Integrated Circuits (ASICs). How-
ever, those skilled in the art will recognize that the imple-
mentations disclosed herein, in whole or in part, can be
equivalently implemented in standard integrated circuits, as
one or more computer programs executed by one or more
computers (e.g., as one or more programs running on one or
more computer systems), as one or more programs executed
by on one or more controllers (e.g., microcontrollers) as one
or more programs executed by one or more processors (e.g.,
microprocessors, central processing units, graphical pro-
cessing units), as firmware, or as virtually any combination
thereof, and that designing the circuitry and/or writing the
code for the software and or firmware would be well within
the skill of one of ordinary skill in the art in light of the
teachings of this disclosure.

[0149] When logic is implemented as software and stored
in memory, logic or information can be stored on any
processor-readable medium for use by or in connection with
any processor-related system or method. In the context of
this disclosure, a memory is a processor-readable medium
that is an electronic, magnetic, optical, or other physical
device or means that contains or stores a computer and/or
processor program. Logic and/or the information can be
embodied in any processor-readable medium for use by or in
connection with an instruction execution system, apparatus,
or device, such as a computer-based system, processor-
containing system, or other system that can fetch the instruc-
tions from the instruction execution system, apparatus, or
device and execute the instructions associated with logic
and/or information.

[0150] In the context of this specification, a “non-transi-
tory processor-readable medium” can be any element that
can store the program associated with logic and/or informa-
tion for use by or in connection with the instruction execu-
tion system, apparatus, and/or device. The processor-read-
able medium can be, for example, but is not limited to, an
electronic, magnetic, optical, electromagnetic, infrared, or
semiconductor system, apparatus or device. More specific
examples (a non-exhaustive list) of the computer readable
medium would include the following: a portable computer
diskette (magnetic, compact flash card, secure digital, or the
like), a random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM, EEPROM,; or Flash memory), a portable compact
disc read-only memory (CDROM), digital tape, and other
non-transitory media.

[0151] The various implementations described above can
be combined to provide further implementations. To the
extent that they are not inconsistent with the specific teach-
ings and definitions herein, all of the following are incor-
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porated herein by reference, in their entirety: U.S. Provi-
sional Patent Application Ser. No. 62/607,819, and U.S.
Provisional Patent Application Ser. No. 62/607,816. Aspects
of the implementations can be modified, if necessary, to
employ systems, circuits and concepts of the various patents,
applications and publications to provide yet further imple-
mentations.

[0152] These and other changes can be made to the
implementations in light of the above-detailed description.
In general, in the following claims, the terms used should not
be construed to limit the claims to the specific implemen-
tations disclosed in the specification and the claims, but
should be construed to include all possible implementations
along with the full scope of equivalents to which such claims
are entitled. Accordingly, the claims are not limited by the
disclosure.

1. A wearable electronic device comprising:

a body having an aperture there through, the aperture

sized and shaped to receive a finger of a user;

an input area including:

at least one pressure sensing pad to detect a first input
from the user; and

at least one capacitive pad to detect a second input from
the user, the at least one capacitive pad at least
partially overlapping the at least one pressure sens-
ing pad; and

a transmitter coupled to the at least one pressure sensing

pad and the at least one capacitive area to send elec-
tronic transmissions, the electronic transmissions cor-
responding to the first input and the second input.

2. The wearable electronic device of claim 1, further
comprising a processor coupled to the at least one pressure
sensing pad, the at least one capacitive pad, and the trans-
mitter.

3. The wearable electronic device of claim 2 wherein the
processor, the at least one capacitive pad, the at least one
pressure sensing pad, and the transmitter are housed in a
removable housing coupled to the body.

4. The wearable electronic device of claim 3 wherein the
removable housing is coupled to the body by a clip sur-
rounding a portion of the body.

5. The wearable electronic device of claim 1 wherein the
at least one capacitive pad includes a one-dimensional array
of capacitive sensors.

6. The wearable electronic device of claim 1 wherein the
at least one capacitive pad includes a two-dimensional array
of capacitive sensors.

7. The wearable electronic device of claim 1 wherein the
at least one capacitive pad includes an analog capacitive
sensor.

8. The wearable electronic device of claim 1 wherein the
at least one pressure sensing pad includes a single pressure
sensing pad.

9. The wearable electronic device of claim 1 wherein the
at least one pressure sensing pad includes a plurality of
discrete pressure sensing pads.

10. The wearable electronic device of claim 1 wherein the
at least one pressure sensing pad includes an analog pressure
sensing pad.

11. The wearable electronic device of claim 1 wherein the
body has an annular shape.

12. The wearable electronic device of claim 1, further
comprising a power source for providing power to the
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processor, the at least one capacitive pad, the at least one
pressure sensing pad, and the transmitter.

13. The wearable electronic device of claim 12 wherein
the power source is a rechargeable charging member.

#* #* #* #* #*
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