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An antenna structure at least includes a chip antenna. The
chip antenna includes: a carrier, a first radiating unit, a
second radiating unit, and an electric conductor. The first
radiating unit is repeatedly designed with two or more
periodic pattern layers to increase the bandwidth of the chip
antenna and reduce the frequency point of the chip antenna,
thereby improving the performance of the antenna. The first
radiating unit is arranged on a top surface of the carrier to
control the high-frequency band impedance, resonant fre-
quency, and radiation effect, and use two or more periodic
pattern layers to generate the frequency multiplication of the
low-frequency band and control the frequency offset of the
high-frequency band. The second radiating unit on a bottom
surface controls the low-frequency band to achieve the
predetermined target impedance, resonant frequency, band-
width, and radiation effect. The size of the antenna is
effectively reduced.
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(57) ABSTRACT

High-gain, omni-directional antenna systems for MIMO
technologies are disclosed herein. An example antenna sys-
tem comprises two arrays of horizontally polarized radiating
elements and two arrays of vertically polarized radiating
elements. Each array has a roughly 180-degree radiation
pattern, disposed about a central axis in a common horizon-
tal plane. The horizontally polarized radiating elements
comprise a plurality of slot elements and the vertically
polarized radiating elements comprise a plurality of dipole
elements. Each of the two arrays of horizontally polarized
radiating elements and each of the two arrays of vertically
polarized radiating elements arrays are fed using a corporate
feed. The example antenna system further comprises at least
one printed circuit board that includes a corporate feed that
is fabricated onto the at least one printed circuit board.
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(57) ABSTRACT

An antenna system. The system comprises first and second
spaced-apart antennas each one formed in an upper conduc-
tive layer and a lower conductive layer of a printed circuit
board. Coupling structures (four coupling structures in one
embodiment) disposed between the first and second anten-
nas are formed in either the upper conductive layer or the
lower conductive layer and conductively connected to one of
the first antenna or the second antenna. The coupling struc-
tures formed in the upper conductive layer overlie those
formed in the lower conductive layer. The direction of
current flow in the coupling structures reduces interference
between the electromagnetic fields radiated from the first
and the second antennas.
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(57) ABSTRACT

A multi-band antenna has first radiators, second radiators, a
frame and at least one insert. The frame comprises a frame
reflector surface, the first radiators are mounted to the frame,
and the frame defines at least one window for receiving the
at least one insert. The insert comprises a base having an
insert reflector surface, the second radiators are mounted to
the insert, and the base is located in the at least one window.
The frame reflector surface and the insert reflector surface
together form a common reflector for the first radiators.

Further, a mobile communication base station is shown.
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An electronic device according to various embodiments may
comprise: a housing comprising a conductive portion; at
least one electronic part arranged in an internal space of the
housing; a slot formed to have a designated length on the
conductive portion, within a specified distance of the at least
one electronic part; an electric connection structure arranged
to correspond to the slot at least partially, and electrically
connects the at least one electronic part and a device
substrate arranged in the internal space; a conductive contact
for electrically connecting the electric connection structure
and the conductive portion, using a method of crossing the
slot; and a wireless communication circuit arranged on the
device substrate and configured to transmit and/or receive a
wireless signal in a designated frequency band, via the slot
and at least a portion of the conductive portion.
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antenna are configured to wirelessly access a set of first
signals.
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tion element, a nonconductive support element, and a metal
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(57) ABSTRACT

An electronic device includes a housing and an antenna
module. The antenna module is disposed in the housing. The
antenna module includes a first radiating element, a switch-
ing circuit, a proximity sensing circuit, a second radiating
element, and a third radiating element. The first radiating
element includes a feeding portion, a radiating portion, and
a grounding portion. The feeding portion and the grounding
portion are connected to the radiating portion. The second
radiating element is electrically connected to the switching
circuit. The second radiating element and the radiating
portion are separated from and coupled with each other. The
third radiating element is electrically connected to the prox-
imity sensing circuit. The third radiating element and the
second radiating element are separated from each other, and
the third radiating element and the radiating portion are
separated from and coupled with each other.
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(57) ABSTRACT

An electronic device includes a housing and an antenna
structure. The housing includes a first slot and a second slot.
The first slot and the second slot extend along a same
direction. The first slot has a first closed end and a second
closed end. The second slot has a third closed end and an
open end. The antenna structure is disposed in the housing.
The antenna structure includes a grounding element, a first
radiating element, and a second radiating element. The first
radiating element has a first end and a second end, the first
end is connected to the grounding element, and the second
end is located between the third closed end and the open end.
An orthogonal projection of the first radiating element that
is projected onto the housing overlaps with and crosses on
the first slot.
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(57) ABSTRACT

An electronic device such as a laptop computer may have an
upper housing and a lower housing. The lower housing may
have a clutch barrel. The upper housing may be coupled to
the clutch barrel by a hinge. The lower housing may have an
upper metal wall separated from the upper housing by a first
gap and a lower metal wall separated from the upper housing
by a second gap. The clutch barrel may include a conductor.
An antenna may be formed from a radiating slot in the
conductor. The radiating slot may have a tunnel extending
from a first opening to a second opening in the conductor
across a diameter of the conductor. The tunnel may be linear
or non-linear. The tunnel may have a uniform or tapered
width. The radiating slot may convey radio-frequency sig-
nals through both gaps regardless of the orientation of the
upper housing.
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(57) ABSTRACT

An electronic device includes: a first housing including a
first surface and a second surface connected to the first
surface and having an area that is smaller than an area of the
first surface; a second housing including a third surface and
a fourth surface connected to the third surface and having an
area that is smaller than an area of the third surface; a hinge
structure connecting the first housing and the second hous-
ing to be foldable relative to each other at a folding axis
between a folded state of the electronic device and an
unfolded state of the electronic device; a first antenna array
provided at the first surface; and a second antenna array
provided at the fourth surface; and a flexible board connect-
ing the first antenna array and the second antenna array,
wherein the first antenna array and the second antenna array
are configured to form a third antenna array and to form a
fourth antenna array, according to whether the electronic
device is in the unfolded state or in the folded state.
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(57) ABSTRACT

An antenna structure includes a first antenna and a second
antenna, the first antenna includes: a first radiation part
arranged on a first surface of a mainboard; a first external
metal strip with one end fixed on a second surface of the
mainboard to excite a first operating frequency band; a first
grounding extension part with one end connected to metal
grounding plane to excite a second operating frequency band
and a third operating frequency band; the second antenna
includes: a second radiation part arranged on the first
surface; a second external metal strip with one end fixed on
the second surface to excite the first operating frequency
band; a third radiation part with one end connected to the
second radiation part; a second grounding extension part
with one end connected to the metal grounding plane to
excite the second operating frequency band and the third
operating frequency band.
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(57) ABSTRACT

A hybrid antenna structure includes a ground element, a
feeding radiation element, a first radiation element, a second
radiation element, a first connection radiation element, a
second connection radiation element, a shorting radiation
element, a third radiation element, and an integrated module.
The ground element provides a ground voltage. The feeding
radiation element has a feeding point. The second radiation
element is coupled to the feeding radiation element. The first
radiation element is coupled through the first connection
radiation element and the second connection radiation ele-
ment to the second radiation element. The second radiation
element is also coupled through the shorting radiation ele-
ment to the ground voltage. The third radiation element is
adjacent to the second radiation element. The integrated
module is coupled to the third radiation element. The
integrated module has the functions of circuit adjustment
and proximity sense.
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(57) ABSTRACT

An antenna structure includes the following. A first radiation
element has a feeding point. A second radiation element is
coupled to the feeding point. A third radiation element is
coupled through a capacitive element to the second radiation
element. A fourth radiation element is coupled through a
tunable circuit to a ground element. The fourth radiation
element is adjacent to the first radiation element. A fifth
radiation element is coupled to the fourth radiation element.
A nonconductive support element has a first surface and a
second surface which are opposite to each other. The first
radiation element, the second radiation element, the capaci-
tive element, the third radiation element, and the fourth
radiation element are disposed on the first surface. The fifth
radiation element is disposed on the second surface.
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