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(57) ABSTRACT

An antenna, in particular for a mobile communication cell
site, has radiators, a reflector, a first layer, a second layer, a
third layer, and at least one phase shifter with at least one
delay line and a shifting device. The radiators are mounted
at the front side of the first layer, and the reflector for the
radiators is provided by one of the layers. The second layer
comprises a cutout extending vertically through the second
layer, the cutout being closed to the front by the first layer
and to the rear by the third layer forming a cavity. The delay
line is arranged within a vertical projection of the cavity, and
the shifting device comprises a shifting portion arranged in
the cavity covering the delay line at least partly.
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Antenna apparatus and electronic device including the same
are provided. The antenna apparatus includes a first and
second conductive structures adjacent to one another, and a
PCB coupled to the first and second conductive structures,
on which a matching circuit and an NFC chip are disposed.
The PCB includes first and second ground points reactively
coupled to respective feeding ends of the matching circuit.
The NFC chip includes a first connection terminal and a
second connection terminal, which are configured to provide
a differential excitation current, the first and second connec-
tion terminals are connected to the feeding ends of the
matching circuit, and a current corresponding to an NFC
frequency is formed along a loop that includes first and
second electrical contacts of the first and second conductive
structures, respectively.
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An antenna, antenna module, and electronic device. An
antenna includes a first dielectric layer, a second dielectric
layer, and a third dielectric layer. The second dielectric layer
and the third dielectric layer are disposed on a same side of
the first dielectric layer. The second dielectric layer and the
third dielectric layer are disposed at different layers. A first
radiating element is disposed at the first dielectric layer. A
feed line is disposed at the second dielectric layer which
feeds the first radiating element. A split resonance unit is
disposed at the third dielectric layer, and in signal connec-
tion with the feed line. The split resonance unit is disposed
on an input port of the antenna. In response to the split
resonance unit operating on a resonant frequency thereof,
the split resonance unit generates a transmission zero near
the resonant frequency of the split resonance unit.
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A dual-band antenna includes: first and second overlaying
patch radiators configured to operate at first and second
frequency bands and first and second polarizations that are
orthogonal, wherein the first frequency band is lower than
the second frequency band; a first ground plane between the
patch radiators; a first energy coupler having a first signal
path and a second signal path electrically coupled to a first
coupling portion of the first patch radiator; a second energy
coupler having a third signal path and a fourth signal path
electrically coupled to a second coupling portion of the
second patch radiator; and a conductive wall in electrical
proximity to the first patch radiator, the first signal path, and
the second signal path.
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The present application relates to an antenna unit, an antenna
apparatus and an electronic device. The antenna unit
includes a first substrate, a second substrate and a liquid
crystal layer. The first substrate includes a first base, a
feeding unit and a first electrode. The feeding unit and the
first electrode are disposed at two opposite sides of the first
base, and along a direction perpendicular to a plane where
the first substrate is located, the feeding unit at least partially
overlaps the first electrode. The second substrate includes a
second base, a radiation unit and a second electrode, the
second electrode is located at a side of the second base
facing the first substrate, the second electrode is electrically
connected to a ground signal end, the radiation unit is
disposed on the second base, and the radiation unit is
insulated from the second electrode.
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An antenna device may include a first conductive portion, a
second conductive portion, a first radiating portion, and a
second radiating portion. The first conductive portion is
formed at an upper region of a first conductive layer. The
second conductive portion is formed at a lower region of the
first conductive layer. The first radiating portion is formed at
a left region of the first conductive layer. The second radiat-
ing portion is formed at a right region of the first conductive
layer. The first conductive layer has a first slot formed
between the first conductive portion and the first radiating
portion, and a second slot formed between the second con-
ductive portion and the first radiating portion.
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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a foldable housing including a first housing part, a
second housing part, and a third housing part, wherein the
first housing part includes a first conductive portion config-
ured to operate as an antenna radiator of the electronic
device, and a second conductive portion spaced apart from
the first conductive portion, wherein the second housing part
includes a third conductive portion, and a fourth conductive
portion spaced apart from the third conductive portion,
wherein in a state in which a foldable housing is folded, the
first conductive portion of the first housing part at least
partially faces the third conductive portion of the second
housing part, wherein the electronic device includes switch-
ing circuitry electrically connected to the third conductive
portion and the fourth conductive portion of the second
housing part, wherein, while the first conductive portion of
the first housing part operates as the antenna radiator in the
folded state, the switching circuitry is configured to filter a
signal having a frequency corresponding to an operating
frequency of the antenna radiator.
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(57) ABSTRACT

According to an example embodiment of the present dis-
closure, an electronic device may comprise: a display mod-
ule comprising a display, a conductive part comprising a
conductive material, a wireless communication circuit, and
a dielectric. The conductive part may be included in a
housing forming the external appearance of the electronic
device. The conductive part may include a conductive region
which may face and overlap a portion of the front surface of
the display module to cover a portion of the front surface of
the display module. The wireless communication circuit
may be configured to transmit and/or receive a signal in a
selected or designated frequency band through the conduc-
tive part. The dielectric may be disposed between a portion
of the front surface of the display module and the conductive
region of the conductive part. An air gap may be provided
between the dielectric and a portion of the front surface of
the display module or between the dielectric and the con-
ductive region.
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(57) ABSTRACT

An electronic device includes: a substrate including wireless
communication circuitry and a ground; and an antenna
structure that at least partially overlaps the substrate. The
antenna structure includes: a first radiator connected to the
wireless communication circuitry through a first point of the
substrate; and a second radiator connected to the ground
through a second point of the substrate. The first radiator and
the second radiator at least partially form a first coupling
area. The substrate includes: a first conductive pad con-
nected to the first point; and a second conductive pad
connected to the second point. The first conductive pad and
the second conductive pad at least partially form a second
coupling area. The first coupling area and the second cou-
pling area at least partially overlap. The wireless commu-
nication circuitry transmits or receives wireless signals in a
plurality of frequency bands through the first radiator and
the second radiator.
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(57) ABSTRACT

A combined antenna and an in-the-canal hearing aid are
provided. The combined antenna includes an antenna body
and an antenna motherboard, where a signal connection is
established between at least one end of the antenna body and
the antenna motherboard; the antenna body includes a first
antenna and a second antenna; a signal connection is estab-
lished between the first antenna and the antenna mother-
board; and a signal connection is established between the
second antenna and the first antenna. The first antenna of the
combined antenna is disposed inside a hearing aid body of
the in-the-canal hearing aid, and the second antenna of the
combined antenna is disposed outside the hearing aid body
of the in-the-canal hearing aid, which can improve commu-
nication performance of the in-the-canal hearing aid through
the combined antenna.
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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a substrate including a first surface facing a first
direction and a second surface facing a second direction that
is opposite to the first direction, and a plurality of antenna
elements connected to the substrate, wherein the plurality of
antenna elements includes a first antenna element disposed
on the first surface of the substrate, a second antenna
element spaced apart from the first antenna element by a first
separation distance based on a third direction, which is a
direction orthogonal to the first direction, and disposed on
the first surface of the substrate, and a third antenna element
spaced apart from the first antenna element by a second
separation distance that is greater than the first separation
distance based on the third direction, and electrically sepa-
rated from the second antenna element.
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