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(57) ABSTRACT 

A phased-array optoelectronic emitter includes a laser chip 
containing a flared laser source and a photonic chip con­
taining phase shifters and elementary transmitters placed in 
N arms. The photonic chip includes a coupler that ensures 
optical coupling between the flared laser source and the 
arms, the coupler having a collection input placed facing the 
emission surface of the flared laser source and a transmis­
sion output comprising N rectilinear waveguides that are 
coupled to the N arms of the optoelectronic emitter and that 
are oriented so that their longitudinal axes are secant at a 
position located in a flared section of the laser source on an 
optical axis of the laser source. 
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(57) ABSTRACT 

An antenna device includes a substrate, an excitation com­
ponent and a low frequency matching component. The 
substrate has a first surface and a second surface facing away 
from each other. The excitation component is disposed on 
the first surface. The excitation component includes two first 
excitation portions and a second excitation portion spaced 
apart from each other. The two first excitation portions are 
symmetrical. Each of the two first excitation portions 
includes a first excitation section, a second excitation sec­
tion, a third excitation section, a fourth excitation section 
and a fifth excitation section connected to each other. The 
fourth excitation sections of the two first excitation portions 
and the second excitation portion are adjacent to different 
sides of the substrate. A low frequency matching component 
is disposed on the second surface, and is spaced apart from 
sides of the substrate. 
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(57) ABSTRACT 

A dipole antenna includes a reflector, a radiating element, 
and a feed element. The radiating element includes first and 
second dipoles above a surface of the reflector. The first and 
second dipoles respectively include arm segments and are 
arranged in a crossed dipole arrangement. The feed element 
includes first and second conductive transmission lines that 
are electrically isolated from one another and are capaci­
tively coupled to the arm segments of the first and second 
dipoles, respectively. The arm segments of the first and 
second dipoles are between the feed element and the surface 
of the reflector. 
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(57) ABSTRACT 

An electronic device according to an embodiment includes 
a housing including at least one opening; a support member 
in the housing; a display disposed on the support member; 
a first printed circuit board including a plurality oflayers; a 
first wireless communication circuit disposed on a first 
surface of the first printed circuit board; a feeding structure 
on another surface of the first printed circuit board electri­
cally connected to the first wireless communication circuit; 
and a waveguide configured to transmit a signal provided 
from the first wireless communication circuit to an outside 
of the housing, and the waveguide extends along one surface 
of the support member from the feeding structure. Other 
embodiments are possible. 
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(57) ABSTRACT 
An antenna module includes a fixed bracket and an antenna 
element. The fixed bracket includes a base and a clamping 
structure disposed on the base. The clamping structure 
includes a first clamping part, a first retaining wall, a second 
clamping part, and a second retaining wall. The first clamp­
ing part and the second clamping part are arranged along a 
straight line. A horizontal distance between the first clamp­
ing part and the straight line is not equal to a horizontal 
distance between the second clamping part and the straight 
line. A horizontal distance between the first retaining wall 
and the straight line is not equal to a horizontal distance 
between the second retaining wall and the straight line. The 
antenna element is detachably engaged with the first clamp­
ing part and the second clamping part. 
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(57) ABSTRACT 

An antenna installed in a heat dissipation vent includes a 
heat dissipation frame, a main antenna body, and an auxil­
iary antenna body. The heat dissipation frame has a plurality 
of first openings and a plurality of second openings. The 
main antenna body has a main antenna pattern and a 
plurality of first alignment openings. The first alignment 
openings are aligned with the first openings, and are bonded 
to the heat dissipation frame. The auxiliary antenna body has 
an auxiliary antenna pattern and a plurality of second 
alignment openings. The second alignment openings are 
aligned with the second openings, and are bonded to the heat 
dissipation frame. Accordingly, an integration degree of a 
heat sink and an antenna component can be improved. 
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(57) ABSTRACT 

An electronic device includes a housing, a metal support 
plate, a three-dimensional antenna bracket and a side button 
circuit board. The housing includes an upper housing body 
and a lower housing body. The metal support plate is 
arranged in the housing. The three-dimensional antenna 
bracket is arranged in a first space between the metal support 
plate and the lower housing body. The side button circuit 
board is arranged in a second space between the metal 
support plate and the upper housing body. The area of the 
three-dimensional antenna bracket and the area of the side 
button circuit board on the metal support plate overlap with 
each other. Thus, the electronic device can meet the design 
requirement for a plurality of antennae, and the three­
dimensional antenna bracket and the metal support plate 
form a radiation cavity to resonate to generate a target 
antenna frequency band and an available radiation pattern. 
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(57) ABSTRACT 

An antenna comprises a feeding element and a plurality of 
radiators including a first radiator, a second radiator, and a 
third radiator spaced from each other side by side in a first 
direction on a same plane. One end of the feeding element 
is connected to a feeding connection point of the first 
radiator, and the other end is connected to a feeding point. 
The antenna further includes a first ground element, a second 
ground element, a third ground element, and a fourth ground 
element that are spaced from each other in the first direction. 
A first gap is formed between the second radiator and the 
first radiator, and a second gap is formed between the third 
radiator and the first radiator. 
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An antenna has a radiator head, a support, and a reflector, 
wherein the radiator head comprises at least one radiator, the 
reflector comprises a ground plane, and the support supports 
the radiator head. A balun structure having a half for each of 
the radiation sections is provided, wherein each of the halves 
of the balun structure comprises a main line, an inductive 
line and a capacitance. The capacitance comprises a capaci­
tive area, the main line galvanically connects the respective 
radiation section of the radiator to the capacitive area of the 
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Further, an antenna array and a mobile communication cell 
site are shown. 
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ule, a wireless communication circuit, a conductive connec­
tion member which is connected to the wireless communi­
cation circuit via a first capacitor, a conductive pattern which 
is connected at a first point to the conductive connection 
member, and includes a first portion extending from the first 
point and connected to the speaker module and a second 
portion extending from the first point, and a control circuit, 
wherein the first portion includes a first inductor, and the 
wireless communication circuit may transmit or receive a 
first signal in a first frequency band via a first electrical path 
including the first capacitor, the conductive connection 
member, and the second portion of the conductive pattern. 
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An electronic device, and the electronic device includes: a 
frame body, a display, and an antenna coupling structure. 
The display is disposed on the frame body, and a display 
control line is disposed on a side, close to the frame body, 
of the display. An antenna resonant arm is disposed on the 
frame body, and the antenna resonant arm includes a first 
antenna and a second antenna. Operating frequency bands of 
the first antenna and the second antenna are different, and a 
gap is formed between the antenna resonant arm and the 
display control line. A clearance area is provided at a 
position, close to the gap, on the frame body, the antenna 
coupling structure is disposed in the clearance area, and the 
antenna coupling structure is coupled to an antenna refer­
ence ground on the frame body. 
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(57) ABSTRACT 

An antenna apparatus includes a first branch, a frame 
branch, and a second branch. The frame branch is provided 
with a first gap, and the frame branch is divided into a first 
frame branch and a second frame branch by the first gap. The 
first branch, the second branch, the first frame branch and the 
second frame branch are conductive, not in contact with 
each other and are insulated from each other A first feeding 
circuit is electrically connected to the second frame branch, 
configured to transmit a first excitation signal to the second 
frame branch, and excite the second frame branch to radiate 
a first radio wave. A second feeding circuit is electrically 
connected to the second branch, configured to transmit a 
second excitation signal to the second branch, and excite the 
second branch to radiate a second radio wave. 
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radiator of the antenna structure. A side frame between the 
second position and a third position of the electronic device 
is configured as a second radiator of the antenna structure. 
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Projections of the third radiator and the first radiator in the 
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is disposed on the third radiator or the first radiator, and the 
first feed point is configured to feed the antenna structure. 
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An electronic device may be provided with a housing having 
sidewalls, a dielectric cover, and a conductive plate. A 
display may be mounted to the sidewalls opposite the 
dielectric cover. A logic board may be interposed between 
the display and the plate. The device may include a phased 
antenna array on a first module and an ultra-wideband 
(UWB) on a second module. The first and second modules 
may be surface-mounted to the main body of a flexible 
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quency signals through the dielectric cover. The flexible 
printed circuit may have a tail that carries the transmission 
lines for the UWB antenna and the array. The tail may be 
folded through a hole in the mid-chassis and coupled to a 
radio-frequency connector on the logic board. 
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A radio unit (RU) module may include: a first substrate 
comprising a first surface and a second surface opposite to 
the first surface; a radio frequency integrated circuit (RFIC); 
a second substrate comprising a plurality of layers that 
comprises a plurality of second layers that comprises at least 
one first layer; a plurality of antenna elements comprising a 
first antenna element and a second antenna element; and a 
plurality of conductivity members comprising a conductiv­
ity member. The RFIC may be coupled to the first surface of 
the first substrate. The second substrate may be coupled to 
the second surface of the first substrate. The plurality of 
antenna elements may be disposed on the at least one first 
layer of the second substrate. The plurality of conductivity 
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(57) ABSTRACT 

An electronic device is provided. The electronic device 
includes a housing including a front surface plate, a rear 
surface plate, and a side surface portion providing a side 
surface, a first support positioned between the front surface 
plate and the rear surface plate and connected to the side 
surface portion, a display, a wireless communication circuit 
configured to transmit or receive a signal through an antenna 
radiator, camera circuitry positioned between the first sup­
port and the rear surface plate, and a conductive pattern 
positioned between the first support and the rear surface 
plate and at least partially overlapping with the camera 
circuitry when viewed from a top of the rear surface plate, 
and electrically connected to a ground of the electronic 
device. 
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(57) ABSTRACT 

An electronic device, including a circuit board, a back cover, 
and a millimeter wave antenna module. The millimeter wave 
antenna module is disposed on a surface of the circuit board 
facing the back cover and is configured to send a millimeter 
wave signal. At least one of the back cover and the circuit 
board is disposed with an in-phase reflection structure. 
According to this application, the phases of the millimeter 
wave signal reaching the back cover each time are the same 
when the millimeter wave signal is reflected the plurality of 
times between the circuit board and the back cover in a 
shorter distance. This reduces a thickness of the whole 
electronic device and improves radiation performance of an 
antenna. 
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(57) ABSTRACT 

An antenna system, installed on a base, includes: a first 
group of MIMO antennas, including multiple first MIMO 
antennas, and each first MIMO antenna is provide with a 
grounding structure and a fence like structure perpendicular 
to the base; a second group of MIMO antennas, comprising 
multiple second MIMO antennas, and each second MIMO 
antenna is a planar structure, arranged on a substrate, and the 
substrate is fixed to the base through a support colunm and 
the substrate is parallel to the base; a third group of MIMO 
antennas, comprising multiple third MIMO antennas, and 
each third MIMO antenna includes a dielectric structure and 
a wire structure perpendicular to the base, and the wire 
structure excites the dielectric structure; an AUX antenna, 
provided with a T-shaped slot parallel to the base. 
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(57) ABSTRACT 

An antenna comprises a first radiator, a second radiator, a 
third radiator located on a printed circuit board PCB. Oper­
ating frequency bands of the first radiator and the second 
radiator comprise a first frequency band, a resonance fre­
quency band generated by the third radiator comprises the 
first frequency band. A current on the first radiator is 
orthogonal to a current on the second radiator, and a distance 
between the first radiator, the second radiator, and the third 
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