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(57) ABSTRACT

A multiband internal antenna apparatus and methods of
tuning and utilizing the same. In one embodiment, the
antenna configuration is used within a handheld mobile
device (e.g., cellular telephone or smartphone). The device
enclosure is fabricated from a conductive material and has
two parts: the main portion, housing the device electronics
and ground plane, and the antenna cap, which substantially
envelops a directly fed radiator structure of the antenna.
Electromagnetic coupling of the cap portion to the device
feed effects formation of a parasitic antenna radiator in a
lower frequency band. The cap portion is separated from the
main portion by a narrow gap, extending along circumfer-
ence of the device, and is grounded at a location selected to
cause desired resonance and to widen antenna bandwidth. In
one implementation, a second parasitic radiator is disposed
proximate the directly feed radiator to further expand
antenna frequency bands of operation.
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(57) ABSTRACT

An antenna assembly includes a portion of the metal com-
puting device case as a primary radiating structure. The
metal computing device case includes a back face and four
side faces bounding at least a portion of the back face. The
metal computing device case further includes a radiating
structure having an aperture formed in the back face from
which a notch extends from the aperture cutting through the
back face and through at least one side face of the metal
computing device case. A conductive feed structure is con-
nected to a radio. The conductive feed structure is connected
to or positioned proximal to the radiating structure of the
metal computing device case and is configured to excite the
radiating structure at one or more resonance frequencies.
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Electronic devices may include radio-frequency transceiver
circuitry and antenna structures. The antenna structures may
include antenna resonating elements such as dual-band
antenna resonating elements that resonate in first and second
communications bands. The antenna structures may also
contain parasitic antenna elements such as elements that are
operative in only the first or second communications band
and elements that are operative in both the first and second
communications bands. The antenna resonating elements
and parasitic elements may be mounted on a common
dielectric carrier. The dielectric carrier may be mounted
within a slot or other opening in a conductive element. The
conductive element may be formed from conductive housing
structures in an electronic device such as a portable com-
puter. The portable computer may have a clutch barrel with
a dielectric cover. The dielectric cover may overlap and
cover the slot and the dielectric carrier.
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and a main conductive plate that are short-circuited by a
short circuit member. The main conductive plate connects to
a feeding line for feeding power to the antenna and includes
opposite side ends, a base extending from one side end to a
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end, and a slit extending from the other side end of the main
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microstrip line that is connected to the feeding line and at
least one excitation conductive plate spaced apart from the
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point to which power is supplied from the feeding line via
the microstrip line having a width such that an input imped-
ance of the antenna at the feeding point and a characteristic
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(57) ABSTRACT

An electronic device may have wireless circuitry with
antennas. An antenna may have an inverted-F antenna
resonating element, an antenna ground, and other resonating
element structures. A tip of the antenna resonating element
and the antenna ground may be separated by a peripheral
housing gap filled with plastic. The antenna may be sensitive
to capacitance changes induced by the presence of a user’s
hand overlapping the gap or other portions of the antenna. A
hand capacitance sensing electrode may be mounted in the
plastic of the gap or elsewhere in the vicinity of the antenna.
A transmission line may couple the hand capacitance sens-
ing electrode to the antenna to retune the antenna in the
event that the user’s hand overlaps the antenna.
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(57) ABSTRACT

An antenna assembly includes a base, a ground surface, a
first radiating portion, a second radiating portion, a third
radiating portion, and a feed portion. The ground surface is
arranged on a surface of the base. The feed portion includes
a plurality of feed points mounted on the radiating portions.
The first radiating portion and one feed point transmit and
receive wireless signals at a first frequency band and a
second frequency band; the second radiating portion and the
third radiating portion couple with the feed points to trans-
mit and receive wireless signals at a third frequency band
and a fourth frequency. The first radiating portion, the
second radiating portion, and the third radiating portion
form several slot antennas. A wireless communication
device employing the antenna assembly is also described.
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(57) ABSTRACT

A reconfigurable multi-output antenna (16) is disclosed
comprising: one or more radiating elements (12, 14), at least
two matching circuits (42, 44, 50, 52) coupled to the or each
radiating element (12, 14) via e.g. a splitter (30, 32) or a
duplexer; and wherein each matching circuit (42, 44, 50, 52)
is associated with a separate port (38, 40, 46, 48) arranged
to drive a separate resonant frequency so that the or each
radiating element (12, 14) is operable to provide multiple
outputs simultaneously. The resonant frequency of each
output is independently controllable by each matching cir-
cuit, with good isolation with each other port, thereby
offering very wide operating frequency range with simulta-
neous multi-independent output operations. Also described
is a multi-output antenna control module for coupling to one
or more radiating elements, an antenna structure and an
antenna interface module. A reconfigurable multi-output
antenna is disclosed comprising: one or more radiating.
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57) ABSTRACT

An antenna assembly includes a portion of the metal com-
puting device case as a primary radiating structure. The
metal computing device case includes a back face and one
or more side faces bounding the back face. The metal
computing device case further includes a radiating structure
having an aperture formed in the back face from which a
notch extends from the aperture cutting through the back
face and through at least one side face of the metal com-
puting device case. A conductive feed structure is connected
to a radio. The conductive feed structure is positioned
proximal to the radiating structure of the metal computing
device case and is configured to excite the radiating structure
at one or more resonance frequencies.
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There is disclosed an antenna system for mobile handsets
and other devices. The antenna system comprises a dielectric
substrate having first and second opposed surfaces, a con-
ductive track on the substrate, and a separate, directly driven
antenna to drive the parasitic loop antenna formed by the
conductive track. Two grounding points are provided adja-
cent to each other on the first surface of the substrate, with
the arms of the conductive track extending in generally
opposite directions from the grounding points. The conduc-
tive tracks then extend towards an edge of the dielectric
substrate, before passing to the second surface of the dielec-
tric substrate and then passing across the second surface of
the dielectric substrate following a path generally following
the path taken on the first surface of the dielectric substrate.
The conductive tracks then connect to respective sides of a
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(57) ABSTRACT

An electronic device may be provided with wireless cir-
cuitry. The wireless circuitry may include cavity antennas. A
cavity antenna may be formed from a metal antenna cavity
and resonating element structures. The metal antenna cavity
may be formed from metal traces on a dielectric carrier. The
resonating element structures may include directly fed and
indirectly fed slot antenna resonating elements and mono-
pole antenna resonating elements. The metal antenna cavity
may exhibit a resonance that is tuned using a transmission
line tuning stub. Filters and duplexer circuits may be used in
routing signals at different frequency bands among the
antenna resonating elements.
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A slot antenna includes a dielectric substrate, a conductive
layer, a slot and a feeding strip. The dielectric substrate
includes a first surface and a second surface opposite the first
surface. The conductive layer is positioned on the first
surface of the dielectric substrate, and is configured to
electronically couple to ground. The slot is defined in the
conductive layer and terminates on an edge of the conduc-
tive layer. The feeding strip is positioned on the second
surface of the dielectric substrate and extends across the slot.
The feeding strip is configured to feed current signal and
resonate with the conductive layer.
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