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- Provided is an antenna device. The antenna device includes
(22)  Filed: Oct. 30, 2023 a first antenna. The first antenna includes a first radiator. The
L first radiator includes a first branch and a second branch that
Related U.S. Application Data are connected to each other. The second branch bends and
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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

A wideband antenna system includes a first metal radiation
portion, having a coupling distance with a second metal
radiation portion; a first feeding contact and a second
feeding contact, electrically connected to the first metal
radiation portion and the second metal radiation portion
respectively, and close to the coupling distance; a first
ground contact, electrically connected to the second metal
radiation portion; a second ground contact, electrically con-
nected to the first metal radiation portion; an impedance
tuner, electrically connected to the first feeding contact, the
second feeding contact, the first ground contact, the second
ground contact, and a radio frequency signal source, to
switch the first metal radiation portion and the second metal
radiation portion; an aperture contact, electrically connected
to the first metal radiation portion; and an aperture tuner,
electrically connected to the aperture contact.

Aperture tuner
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An open loop antenna includes a base, a first radiating
section disposed on the base, a second radiating section
spaced apart from the first radiating section to form an open
loop, and a grounding section spaced apart from the first
radiating section and connected to the second radiating
section and a ground voltage. The first radiating section
includes a feeding segment connected to a feeding point, an
extending segment connected to the feeding segment and
excited to generate a first frequency band, and a high-
frequency coupling segment connected to the extending
segment and excited to generate a second frequency band.
The second radiating section is coupled with the first radi-
ating section to generate a third frequency band. The first
frequency band is higher than the second frequency band.
The second frequency band is higher than the third fre-
quency band.
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(&7

An electronic device includes: a housing forming an exterior
of the electronic device; a first display; a second display
facing in a direction different from that of the first display,
wherein the second display may include a conductive pat-
tern; a metal part electrically connected to the conductive
pattern; and a wireless communication circuit electrically
connected to at least one of the metal part or the conductive
pattern.
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(57) ABSTRACT

An electronic device may be provided with a dielectric cover
layer, a dielectric substrate, and a phased antenna array on
the dielectric substrate for conveying millimeter wave sig-
nals through the dielectric cover layer. The array may
include conductive traces mounted against the dielectric
layer. The conductive traces may form patch elements or
parasitic elements for the phased antenna array. The dielec-
tric layer may have a dielectric constant and a thickness
selected to form a quarter wave impedance transformer for
the array at a wavelength of operation of the array. The
substrate may include fences of conductive vias that laterally
surround each of the antennas within the array. When
configured in this way, signal attenuation, destructive inter-
ference, and surface wave generation associated with the
presence of the dielectric layer over the phased antenna
array may be minimized.
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(57) ABSTRACT

Provided are an antenna assembly and an electronic device.
The antenna assembly includes a first radiator, a second
radiator, a first matching module, a first feeding module, a
second matching module, and a second feeding module. The
first radiator has a first ground end, a first coupling end, and
a first feeding point. The second radiator has a second
coupling end, a second ground end, and a second feed point.
A first coupling gap is defined between the second coupling
end and the first coupling end. The first matching module is
electrically connected between the first feeding point and the
first feeding module. The second matching module is elec-
trically connected between the second feeding point and the
second feeding module. The first radiator and the second
radiator support multiple resonant modes, where at least one
resonant mode is a Y& to ¥4 wavelength mode.
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element, and a dielectric substrate. The first radiation ele-
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Aug. 23,2022 (TW) oo 111131589 fourth radiation element is coupled to the first radiation
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(57) ABSTRACT

An electronic device includes a metal back cover, a metal
frame, and a first, second, third, and fourth radiators. The
metal frame includes a discrete part and two connection
parts. The connection parts are located by two sides of the
discrete part, separated from the discrete part, and connected
to the metal back cover. A U-shaped slot is formed between
the discrete part and the metal back cover and between the
discrete part and the connection parts. The first radiator is
separated from the discrete part and includes a feed end. The
second, third, and fourth radiators are connected to the
discrete part and the metal back cover. The third radiator is
located between the first and second radiators. The first
radiator is located between the third and fourth radiators.
The discrete part and the first, second, third, and fourth
radiators form an antenna module together.
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(57) ABSTRACT

An electronic device includes an antenna structure having an
antenna radiator, a first circuit, a first feeding element, and
a second feeding element. The first circuit comprises feeding
input ports configured to input electrical signals of the first
feeding element and the second feeding element, and feed-
ing output ports configured to feed processed electrical
signals to the antenna radiator. The electrical signal of the
first feeding element has a same phase on the feeding input
ports. The electrical signal of the second feeding element has
opposite phases on the feeding input ports.
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