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Reconfigurable Multiband Antenna
CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority of US Non-provisional application No. 13/720,017, filed
December 19, 2012 and titled “Reconfigurable Multiband Antenna,” which is incorporated herein by
reference in its entirety.
[0002]

STATEMENT REGARDING FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT

[0003] Not applicable.
REFERENCE TO A MICROFICHE APPENDIX
[0004] Not applicable.
BACKGROUND
[0005] Mobile nodes (MNs) may wirelessly transmit signals to corresponding components via an
antenna. Wireless signals may be transmitted in the form of radiant energy, such as radio frequency
(RF) energy. Radiant energy transmitted by a MN may be absorbed by a user’s body. The amount
of radiation absorbed by a user’s body when operating a MN is defined as the MN’s/antenna’s
Specific Absorption Rate (SAR). High levels of SAR may be considered unsafe. MNs comprising
antennas exhibiting a SAR above certain thresholds may not be sold to the general public.
SUMMARY

[0006] In one embodiment, the disclosure includes an apparatus comprising an antenna comprising
a proximate end, a distal end, and a midpoint, a first feed coupled to the antenna between the
proximate end and the midpoint, a second feed coupled to the antenna between the distal end and the
midpoint, and a switch configured to toggle between coupling the first feed to a main feed and
coupling the second feed to the main feed, wherein the antenna further comprises a long radiating
element and a short radiating element, wherein the long radiating element extends from the first feed
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to distal end when the first feed is coupled to the main feed, wherein the short radiating element
extends from the first feed to proximate end when the first feed is coupled to the main feed, wherein
the long radiating element extends from the second feed to proximate end when the second feed is
coupled to the main feed, wherein the short radiating element extends from the second feed to distal
end when the second feed is coupled to the main feed.
[0007] In another embodiment, the disclosure includes a MN comprising an antenna comprising a
proximate end, a distal end, and a midpoint, a first feed coupled to the antenna between the proximate
end and the midpoint, a second feed coupled to the antenna between the distal end and the midpoint, a
first switch configured to toggle between coupling the first feed to a main feed and coupling the
second feed to the main feed, and a controller configured to control the toggling of the first switch.
[0008] In another embodiment, the disclosure includes a method comprising toggling, by a
controller in a MN, a switch from a first position to a second position based on sensor input, wherein
the switch is coupled to an antenna via a first feed when in the first position, wherein the switch is
coupled to the antenna via a second feed when in the second position, wherein the antenna comprises a
first radiation pattern when the switch is in the first position, wherein the antenna comprises a second
radiation pattern when the switch is in the second position, and wherein the first radiation pattem is
different from the second radiation pattern.
[0009] These and other features will be more clearly understood from the following detailed
description taken in conjunction with the accompanying drawings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] For a more complete understanding of this disclosure, reference is now made to the
following brief description, taken in connection with the accompanying drawings and detailed
description, wherein like reference numerals represent like parts.

[0011] FIG. 1 is a schematic diagram of an embodiment of a reconfigurable multiband antenna.
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[0012] FIG. 2 is a schematic diagram of another embodiment of a reconfigurable multiband
antenna.
[0013] FIG. 3 is a schematic diagram of an embodiment of a reconfigurable multiband antenna
control mechanism.
[0014] FIG. 4 is a schematic diagram of another embodiment of a reconfigurable multiband
antenna control mechanism.
[0015] FIGS. SA-5B are schematic diagrams of another embodiment of a reconfigurable multiband
antenna control mechanism.
[0016] FIG. 6 is a flowchart of an embodiment of a method of controlling a reconfigurable
multiband antenna.
[0017] FIG. 7 is a schematic diagram of an embodiment of a MN.

DETAILED DESCRIPTION
[0018] Tt should be understood at the outset that, although an illustrative implementation of one or
more embodiments are provided below, the disclosed systems and/or methods may be implemented
using any number of techniques, whether currently known or in existence. The disclosure should in no
way be limited to the illustrative implementations, drawings, and techniques illustrated below,
including the exemplary designs and implementations illustrated and described herein, but may be
modified within the scope of the appended claims along with their full scope of equivalents.
[0019] Disclosed herein is a reconfigurable multiband antenna that may be dynamically altered to
reduce SAR measurements based on sensor input. The antenna may comprise a proximate end, a
distal end, and a midpoint. The antenna may further comprise a first feed positioned between the
proximate end and the midpoint and a second feed positioned between the distal end and the midpoint.
The feeds may be coupled to a signal source via a main feed and a switch. The switch may toggle to a
first position to couple the antenna to the source via the first feed and toggle to a second position to

couple the antenna to the source via the second feed. A radiation pattern resulting from transmissions
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by the antenna may be different depending on which feed is active. For example, the antenna may be
symmetrical with the first feed and the second feed positioned to be equidistant from the midpoint, in
which case the radiation pattern when the first feed is active may be an inverted duplication of the
radiation pattern when the second feed is active. The switch may be controlled by a controller based
on input from at least one MN sensor such as a directional coupler, a capacitive proximity sensor, a
gyroscope, an accelerometer, a magnetometer, etc. The controller may receive sensor input from the
MN sensor(s) and determine the orientation of the MN at a specified time, whether and how a user is
holding the MN at a specified time, and/or power reflected by the antenna at a specified time. The
controller may dynamically reconfigure the antenna via the switch based on the sensor input in order
to reduce SAR, signal interference, and/or other undesirable antenna transmission characteristics.
[0020] FIG. 1 is a schematic diagram 100 of an embodiment of a reconfigurable multiband antenna
110. Antenna 110 may be coupled to a signal source 150 via a main feed 140 and a switch 130. The
switch 130 may be configured to toggle between coupling to the antenna 110 via a first feed 121
and/or a second feed 122. A feed that is coupled to the antenna 110 at a specified time may be
considered an active feed and a feed that is uncoupled from the antenna at a specified time may be
considered in inactive feed. The position of a connection between an active feed and the antenna 110
may affect transmission characteristics of the antenna 110, such as radiation patterns, reflected power,
SAR, etc. By toggling switch 130 between coupling the first feed 121 to the main feed 140 and
coupling the second feed 122 to the main feed 140, the transmission characteristics of antenna 110
may be dynamically reconfigured.

[0021] Antenna 110 may be any type of antenna suitable for an MN. For example, antenna 110
may be a monopole antenna. Antenna 110 may comprise a proximate end 111, a distal end 112, and a
midpoint 113. The midpoint 113 may be positioned to be equidistant from the proximate end 111 and
the distal end 112. Antenna 110 may further comprise a first connection point 115 between the

proximate end 111 and the midpoint 113. Antenna may also comprise a second connection point 116
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between the distal end 112 and the midpoint 113. The first feed 121 may be connected to the first
connection point 115 and the second feed 122 may be connected to the second connection point 116.
The positions of the first feed 121 and the second feed 122 and associated connection points 115-116
may be varied based on the desired transmission characteristics for antenna 110. The first feed 121
and the second feed 122 may also be approximately equidistant from the midpoint 113. Antenna 110
may be a monopole antenna with a single feed, as the switch 130 may cause only one feed 121 or 122
to be active at a specified time. In an altemative embodiment, antenna 110 may comprise a plurality
of feeds that may be activated as needed to reconfigure the antenna 100 based on desired transmission
characteristics.

[0022] Antenna 110 may also comprise a central axis 114 that passes through the midpoint 113
and substantially parallel to the first feed 115 and the second feed 116. The antenna 110 may be
symmetrical around the central axis 114. The antenna may comprise a long radiating element and a
short radiating element. When the first feed 115 is active, the long radiating element may extend from
the first feed 115 to the distal end 112 and the short radiating element may extend from the first feed
115 to the proximate end 111. When the second feed 116 is active, the long radiating element may
extend from the second feed 116 to the proximate end 111 and the short radiating element may extend
from the second feed 116 to the distal end 112. The long radiating element may act as an antenna for
signals with a first set of bandwidths and the short radiating element may act as an antenna for signals
with a second set of bandwidths. For example, the short radiating element may transmit signals in a
first set of bandwidths resulting in a first radiation pattern, while the long radiating element may
transmit signals in a second set of bandwidths resulting in a second radiation pattern. By switching the
active feed, the antenna 110 may shift the position of the transmission source (e.g. the associated
radiating element), for example by causing a signal to transmit from the distal end 112 instead of the
proximate end 111, resulting in a different radiation patten. Presuming the first feed 115 and the

second feed 116 are equidistant from the central axis 114, the radiation pattern when the first feed 115
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is active may be an inverted duplication (e.g. mirror image) of the radiation pattern when the second
feed 116 is active.

[0023] Schematic diagram 100 may also illustrate a signal source 150, a ground 160, switch 130,
and main feed 140. The signal source 150 may be configured to forward signals, such as RF signals,
to the antenna 110 for wireless transmission. Signal source 150 may be coupled to the ground 160.
Main feed 140 may be coupled to the signal source 150 and the switch 130, and may forward signals
from the signal source 150 to the switch 130. Switch 130 may be coupled to the main feed 140, the
first feed 121, and the second feed 122. Switch 130 may be configured to occupy a first position to
couple the main feed 140 to the first feed 121, as shown in FIG. 1. Switch 130 may also be configured
to occupy a second position to couple the main feed 140 to the second feed 121, as discussed with
reference to FIG. 2. In an embodiment, switch 130 may be configured to accept additional feeds and
toggle through such feeds to produce desired transmission characteristics.

[0024] FIG. 2 is a schematic diagram 200 of another embodiment of a reconfigurable multiband
antenna 210. Antenna 210 may comprise a proximate end 211, a distal end 212, a midpoint 213, a
central axis 214, a first feed 221, a second feed 222, a signal source 250, a main feed 240, and a
ground 260, which may be substantially similar to proximate end 111, distal end 112, midpoint 113,
central axis 114, first feed 121, second feed 122, signal source 150, main feed 140, and ground 160 in
FIG. 1. Antenna 210 may also comprise a first switch 230, a second switch 231, a first matching
circuitry 271, and a second matching circuitry 272. Antennas and feeds may comprise impedance. An
antenna may transmit signals with greater efficiency if the impedance of the antenna is substantially
similar (e.g. matched) to the impedance of the feed to which the antenna is attached. The first
matching circuitry 271 may be configured to match the impedance of the antenna 210 when the first
feed 221 is active. The second matching circuitry 272 may be configured to match the impedance of
the antenna 210 when the second feed 222 is active. The first switch 230 and second switch 231 may

each be substantially similar to switch 130, but may be configured to couple the first feed 221 to the
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main feed 240 via the first matching circuitry 271 and couple the second feed 222 to the main feed 240
via the second matching circuitry 272. The first switch 230 and second switch 231 are shown in FIG.
2 as occupying the second position, but may be toggled to the first position as discussed in reference to
switch 130.

[0025] FIG. 3 is a schematic diagram of an embodiment of a reconfigurable multiband antenna
control mechanism 300. Control mechanism 300 may comprise least one switch 330 coupled to an
antenna 310. Control mechanism 300 may further comprise a controller 390 which may be coupled to
the switch 330 and a plurality of sensors 381-385. Antenna 310 may be substantially similar to
antennas 110 and/or 210. Switch 330 may be substantially similar to switch 130 and/or switches 230-
231 and may be coupled to antenna 310 as shown in FIG. 1 and/or FIG 2. Controller 390 may be
configured to control the toggling of switch 330 based on the sensor input received from sensors 381-
385. Sensor 381-385 may be any device or combination of devices that are configured to transmit
sensor input and/or similar data to the controller 390 to indicate an operating condition of the MN.
The operating condition(s) of the MN may be used by the controller 390 to determine whether and/or
when switch 330 should be toggled. Sensors 381-385 may include any number of sensors as needed
to support the control of switch 330. For example, the sensors 381-385 may include a directional
coupler that measures an operating condition such as antenna power reflection and/or a capacitive that
measures an operating condition such as a user’s touch as discussed below. Sensors 381-385 may also
comprise a magnetometer, an accelerator, and/or a gyroscope that may measure an operating condition
such as an orientation of the MN. The controller 390 may use the sensor input indicating the MN
operating condition(s) to toggle switch 330 to reconfigure antenna 310.

[0026] FIG. 4 is a schematic diagram of another embodiment of a reconfigurable multiband
antenna control mechanism 400. Control mechanism 400 may comprise at least one switch 430
coupled to an antenna 410, which may be substantially similar to switch 130, switches 230-231, and/or

switch 330 and antenna 110, 210, and/or 310, respectively. Control mechanism 400 may further
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comprise a controller 490 which may be substantially similar to controller 390. Control mechanism
400 may further comprise a directional coupler 481, which may be a specific embodiment of sensors
381-385 and a lookup table 482.

[0027] When transmitting a signal, an antenna may 410 reflect some portion of the power
associated with the signal back into the feed(s). Increased power reflection may result in energy
inefficiency and may indicate an increased SAR. The directional coupler 481 may be configured to
monitor power reflection. The directional coupler 481 may be positioned in close proximity to a main
feed 440, which may be substantially similar to main feed 140 and/or 240. The directional coupler
481 may measure power reflection over the main feed and may transmit sensor input to the controller
490 indicating the power reflection over the main feed at a specified time.

[0028] Lookup table 482 may be implemented on a memory device and may comprise at least one
acceptable power reflection threshold value for a specified transmission signal and/or signal type.
Controller 490 may obtain a threshold value from the lookup table 482 associated with a signal and
compare the threshold value to the power reflection measured by the directional coupler 481. If the
power reflection meets and/or exceeds the threshold value, the controller 490 may toggle switch 430 to
alter the transmission characteristics of antenna 410. As such, controller 490 may be configured to
control the antenna 410 via the switch 430, for example to dynamically increase power efficiency
and/or decrease SAR.

[0029] FIGS. SA-5B are schematic diagrams of another embodiment of a reconfigurable multiband
antenna control mechanism 500. Control mechanism 500 may be position in an MN 501. MN 501
may comprise a controller 590, which may be substantially similar to controllers 390 and/or 490. MN
500 may further comprise capacitive sensors 581 and 582, which may be specific embodiments of
sensors 381-385, and may be coupled to the controller 590. As shown in FIG. 5, MN 501 may
comprise a user interface mode (e.g. the MN may be held by a user in the user’s right hand 503, left

hand 502, or combinations thereof). Capacitive sensors 581 and 582 may be positioned on the MN so
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that a user’s right hand 503 may cover sensor 581 but not 582 and a user’s left hand may cover sensor
582 but not 581. Capacitive sensors 581-582 may be configured to register increased capacitance
when touched by a user, and may transmit associated sensor input to controller 590. Controller 590
may then use sensor input from the capacitive sensors 581-582 to determine whether the user interface
mode is right handed 503 and/or a left handed 502, and may control the toggling of a switch to change
the transmission characteristics of a reconfigurable antenna based on the user interface mode, for
example to dynamically decrease SAR.

[0030] FIG. 6 is a flowchart of an embodiment of a method 600 of controlling a reconfigurable
multiband antenna. At block 601, method 600 may receive sensor input, for example from sensors
381-385, directional coupler 481, and/or sensors 581-582. The sensor input may indicate the one or
more operating conditions in and/or around a MN. At block 603, the method 600 may determine if an
operating condition or condition(s) relative to the input has been met. For example, the method 600
may determine if a power reflection threshold value has been exceeded. The method 600 may proceed
to block 605 if the relevant operating condition(s) have been met and return to block 601 if the
operating condition(s) have not been met. At block 605, the method may toggle a switch, such as
switches 130, 230-231, 330, and/or 430, to reconfigure a reconfigurable multiband antenna, such as
antenna 110, 210, 310, and/or 410.

[0031] FIG. 7 is a schematic diagram of an embodiment of a MN 700, which may be employed in
method 600 and may comprise antenna 110, antenna 210, antenna 310, antenna 410, control
mechanism 300, control mechanism 400, and/or control mechanism 500. MN 700 may comprise a
two-way wireless communication device having voice and/or data communication capabilities. In
some aspects, voice communication capabilities are optional. The MN 700 generally has the
capability to communicate with other computer systems on the Internet and/or other networks.
Depending on the exact functionality provided, the MN 700 may be referred to as a data messaging

device, a tablet computer, a two-way pager, a wireless e-mail device, a cellular telephone with data
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messaging capabilities, a wireless Internet appliance, a wireless device, a smart phone, a mobile
device, or a data communication device, as examples.

[0032] MN 700 may comprise a processor 720 (which may be referred to as a central processor
unit or CPU) that may be in communication with memory devices including secondary storage 721,
read only memory (ROM) 722, and random access memory (RAM) 723. The processor 720 may be
implemented as one or more general-purpose CPU chips, one or more cores (e.g., a multi-core
processor), or may be part of one or more application specific integrated circuits (ASICs) and/or
digital signal processors (DSPs). The processor 720 may be configured to implement any of the
schemes described herein, including method 600, and/or control mechanisms 300, 400, and/or 500.
The processor 720 may be implemented using hardware, software, firmware, or combinations
thereof.

[0033] The secondary storage 721 may be comprised of one or more solid state drives and/or disk
drives which may be used for non-volatile storage of data and as an over-flow data storage device if
RAM 723 is not large enough to hold all working data. Secondary storage 721 may be used to store
programs that are loaded into RAM 723 when such programs are selected for execution. The ROM
722 may be used to store instructions and perhaps data that are read during program execution. ROM
722 may be a non-volatile memory device may have a small memory capacity relative to the larger
memory capacity of secondary storage 721. The RAM 723 may be used to store volatile data and
perhaps to store instructions. Access to both ROM 722 and RAM 723 may be faster than to secondary
storage 721. As an example, lookup table 482 may be implemented in ROM 722, RAM 723, and/or
secondary storage 721.

[0034] MN 700 may be any device that communicates data (e.g., packets) wirelessly with a
network. The MN 700 may comprise a receiver (Rx) 712, which may be configured for receiving
data, packets, or frames from other components. The receiver 712 may be coupled to the processor

720, which may be configured to process the data and determine to which components the data is to
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be sent. The MN 700 may also comprise a transmitter (Tx) 732 coupled to the processor 720 and
configured for transmitting data, packets, or frames to other components. The receiver 712 and
transmitter 732 may be coupled to an antenna 730, which may be configured to receive and transmit
wireless (radio) signals. As an example, antenna 730 may comprise and/or be substantially similar
to antenna 110, antenna 210, antenna 310, and/or antenna 410. As another example, Tx 732 may
comprise and/or be substantially similar to signal sources 150 and/or 250.

[0035] The MN 700 may also comprise a device display 740 coupled to the processor 720, for
displaying output thereof to a user. The device display 720 may comprise a light-emitting diode
(LED) display, a Color Super Twisted Nematic (CSTN) display, a thin film transistor (TFT) display, a
thin film diode (TFD) display, an organic LED (OLED) display, an active-matrix OLED display, or
any other display screen. The device display 740 may display in color or monochrome and may be
equipped with a touch sensor based on resistive and/or capacitive technologies.

[0036] The MN 700 may further comprise input devices 741 coupled to the processor 720, which
may allow a user to input commands to the MN 700. In the case that the display device 740
comprises a touch sensor, the display device 740 may also be considered an input device 741. In
addition to and/or in the alternative, an input device 741 may comprise a mouse, trackball, built-in
keyboard, external keyboard, and/or any other device that a user may employ to interact with the
MN 700.

[0037] The MN 700 may further comprise sensors 750 coupled to the processor 720. Sensors
750 may detect and/or measure conditions in and/or around MN 700 at a specified time and transmit
related sensor input and/or data to processor 720. For example, sensors 750 may comprise and/or be
substantially similar to sensors 381-385, directional coupler 481, capacitive sensors 581-582, a
gyroscope, an accelerometer, a magnetometer, or other sensor device.

[0038] Tt is understood that by programming and/or loading executable instructions onto the MN

700, at least one of the processor 720, the ROM 722, the RAM 723, secondary storage 721, display
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device 740, sensors 750, transmitter 732, and/or receiver 712 are changed, transforming the MN 700
in part into a particular machine or apparatus, e.g., a multi-core forwarding architecture, having the
novel functionality taught by the present disclosure. It is fundamental to the electrical engineering and
software engineering arts that functionality that can be implemented by loading executable software
into a computer can be converted to a hardware implementation by well-known design rules.
Decisions between implementing a concept in software versus hardware typically hinge on
considerations of stability of the design and numbers of units to be produced rather than any issues
involved in translating from the software domain to the hardware domain. Generally, a design that is
still subject to frequent change may be preferred to be implemented in software, because re-spinning a
hardware implementation is more expensive than re-spinning a software design. Generally, a design
that is stable that will be produced in large volume may be preferred to be implemented in hardware,
for example in an ASIC, because for large production runs the hardware implementation may be less
expensive than the software implementation. Often a design may be developed and tested in a
software form and later transformed, by well-known design rules, to an equivalent hardware
implementation in an application specific integrated circuit that hardwires the instructions of the
software. In the same manner as a machine controlled by a new ASIC is a particular machine or
apparatus, likewise a computer that has been programmed and/or loaded with executable instructions
may be viewed as a particular machine or apparatus.

[0039] At least one embodiment is disclosed and variations, combinations, and/or modifications of
the embodiment(s) and/or features of the embodiment(s) made by a person having ordinary skill in the
art are within the scope of the disclosure. Alternative embodiments that result from combining,
integrating, and/or omitting features of the embodiment(s) are also within the scope of the disclosure.
Where numerical ranges or limitations are expressly stated, such express ranges or limitations should
be understood to include iterative ranges or limitations of like magnitude falling within the expressly

stated ranges or limitations (e.g., from about 1 to about 10 includes, 2, 3, 4, etc.; greater than 0.10
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includes 0.11, 0.12, 0.13, etc.). For example, whenever a numerical range with a lower limit, R, and
an upper limit, Ru, is disclosed, any number falling within the range is specifically disclosed. In
particular, the following numbers within the range are specifically disclosed: R =R; +k * (R, - R)),
wherein k is a variable ranging from 1 percent to 100 percent with a 1 percent increment, i.e., k is 1
percent, 2 percent, 3 percent, 4 percent, 7 percent, ..., 70 percent, 71 percent, 72 percent, ..., 97
percent, 96 percent, 97 percent, 98 percent, 99 percent, or 100 percent. Moreover, any numerical
range defined by two R numbers as defined in the above is also specifically disclosed. The use of the
term “about” means +10% of the subsequent number, unless otherwise stated. Use of the term
“optionally” with respect to any element of a claim means that the element is required, or alternatively,
the element is not required, both alternatives being within the scope of the claim. Use of broader
terms such as comprises, includes, and having should be understood to provide support for narrower
terms such as consisting of, consisting essentially of, and comprised substantially of Accordingly, the
scope of protection is not limited by the description set out above but is defined by the claims that
follow, that scope including all equivalents of the subject matter of the claims. Each and every claim
is incorporated as further disclosure into the specification and the claims are embodiment(s) of the
present disclosure. The discussion of a reference in the disclosure is not an admission that it is prior
art, especially any reference that has a publication date after the priority date of this application. The
disclosure of all patents, patent applications, and publications cited in the disclosure are hereby
incorporated by reference, to the extent that they provide exemplary, procedural, or other details
supplementary to the disclosure.

[0040] While several embodiments have been provided in the present disclosure, it may be
understood that the disclosed systems and methods might be embodied in many other specific forms
without departing from the spirit or scope of the present disclosure. The present examples are to be

considered as illustrative and not restrictive, and the intention is not to be limited to the details given
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herein. For example, the various elements or components may be combined or integrated in another
system or certain features may be omitted, or not implemented.

[0041] TIn addition, techniques, systems, and methods described and illustrated in the various
embodiments as discrete or separate may be combined or integrated with other systems, modules,
techniques, or methods without departing from the scope of the present disclosure. Other items shown
or discussed as coupled or directly coupled or communicating with each other may be indirectly
coupled or communicating through some interface, device, or intermediate component whether
electrically, mechanically, or otherwise. Other examples of changes, substitutions, and alterations are
ascertainable by one skilled in the art and may be made without departing from the spirit and scope

disclosed herein.
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CLAIMS

What is claimed is:
1. An apparatus comprising:

an antenna comprising a proximate end, a distal end, and a midpoint;

a first feed coupled to the antenna between the proximate end and the midpoint;

a second feed coupled to the antenna between the distal end and the midpoint; and

a switch configured to toggle between coupling the first feed to a main feed and coupling the
second feed to the main feed,

wherein the antenna further comprises a long radiating element and a short radiating element,

wherein the long radiating element extends from the first feed to distal end when the first feed
is coupled to the main feed,

wherein the short radiating element extends from the first feed to proximate end when the first
feed is coupled to the main feed,

wherein the long radiating element extends from the second feed to proximate end when the
second feed is coupled to the main feed, and

wherein the short radiating element extends from the second feed to distal end when the

second feed is coupled to the main feed.

2. The apparatus of claim 1, wherein the first feed is coupled to the antenna at a first connection

point, wherein the second feed is coupled to the antenna at a second connection point, and wherein the

first connection point and the second connection point are equidistant from the midpoint.

3. The apparatus of claim 1, wherein the antenna is a monopole antenna.
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4. The apparatus of claim 1, wherein the antenna further comprises a central axis passing through
the midpoint and extending substantially parallel to the first feed and the second feed, wherein the

antenna is symmetrical around the central axis.

5. A mobile node (MN) comprising:

an antenna comprising a proximate end, a distal end, and a midpoint;

a first feed coupled to the antenna between the proximate end and the midpoint;

a second feed coupled to the antenna between the distal end and the midpoint;

a first switch configured to toggle between coupling the first feed to a main feed and coupling
the second feed to the main feed; and

a controller configured to control the toggling of the first switch.

6. The MN of claim 5 further comprising:

a first matching circuitry coupled to the first switch;

a second matching circuitry coupled to the first switch; and

a second switch configured to toggle between coupling the first switch to the main feed via the
first matching circuitry and coupling the first switch to the main feed via the second matching circuitry,

wherein the controller is further configured to control the toggling of the second switch.

7. The MN of claim 6, wherein the controller is further configured toggle the first switch and the
second switch such that the first feed is coupled to the main feed only via the first matching circuitry

and the second feed is coupled to the main feed only via the second matching circuitry.

8. The MN of claim 5, wherein the controller is further configured to toggle the first switch if

reflected power from the antenna exceeds a threshold value.
16
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9. The MN of claim 8, wherein the controller is further configured to receive the threshold value

from a lookup table.

10. The MN of claim 8, wherein the controller is further configured to receive measurements of

reflected power from a directional coupler.

11. The MN of claim 5, wherein the controller is further configured to toggle the first switch based

on data from at least one sensor indicating an orientation of the MN.

12. The MN of claim 5, wherein the MN is configured to interface with a user’s right hand, a
user’s left hand, or combinations thereof, and wherein the controller is further configured to toggle the
first switch based on data from at least one sensor indicating the interface with the user’s right hand or

left hand at a specified time.

13.  The MN of claim 12, wherein the controller is further configured to toggle the first switch if

reflected power from the antenna exceeds a threshold value.
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14. A method comprising:
toggling a switch to cause a mobile node (MN) antenna to emit a first radiation pattern; and
toggling the switch to cause the MN antenna to emit a second radiation pattern,
wherein the first radiation pattem is different from the second radiation pattern, and
wherein the switch is toggled in response to sensor input indicating at least one operating

condition of the MN.

15. The method of claim 14, wherein the first radiation pattem is an inverted duplication of the

second radiation pattern around an axis passing through a midpoint of the antenna.

16. The method of claim 14, wherein the MN operating condition comprises a level of power
reflected by the antenna, and wherein the method further comprises receiving sensor input indicating

the level of power reflected by the antenna prior to toggling the switch.

17. The method of claim 16 further comprising receiving a threshold value prior to toggling the

switch, wherein the switch is toggled when the reflected power level exceeds the threshold.

18. The method of claim 14, wherein the MN operating condition comprises a user interface mode,
and wherein the method further comprises receiving sensor input indicating the MN user interface

mode is right handed prior to toggling the switch.

19.  The method of claim 14, wherein the MN operating condition comprises a user interface mode,
and wherein the method further comprises receiving sensor input indicating the MN user interface

mode is left handed prior to toggling the switch.

18
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20. The method of claim 14, wherein the MN operating condition comprises an MN orientation,

and wherein the method further comprises receiving sensor input indicating the MN orientation prior

to toggling the switch.
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