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This application discloses an electronic device. The elec­
tronic device includes a metal frame antenna component, a 
metal component, and a tuning component. A spacing exists 
between the metal component and the metal frame antenna 
component. The tuning component includes an equivalent 
device region and a plurality of welding regions. The 
plurality of welding regions are separately located on two 
ends of the equivalent device region. The welding region on 
one end of the equivalent device region is welded to the 
metal frame antenna component, and the welding region on 
the other end of the equivalent device region is welded to the 
metal component. In this application, the tuning component 
can be directly welded to the metal frame antenna compo­
nent and the metal component through the welding regions. 
This has a simple connection structure, occupies small 
space, and facilitates a compact design of the electronic 
device. 
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ABSTRACT 

According to an embodiment of the present disclosure, an 
electronic device may comprise a housing, a circuit board, 
an antenna module, or a conductive support member. The 
housing may include a ground area. The antenna module 
may be disposed in the housing. The antenna module may be 
electrically connected to the circuit board. The antenna 
module may include a substrate or an antenna array. The 
antenna array may be disposed on the substrate. The con­
ductive support member may support the antenna module. 
The conductive support member may include a bracket or a 
contact portion. The bracket may surround at least a part of 
the substrate. The contact portion may protrude from the 
bracket. The contact portion may be electrically connected 
to the ground area. Various other embodiments may also be 
possible. 
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(57) ABSTRACT 

According to an embodiment of the disclosure, an electronic 
device may comprise: a housing including a conductive 
portion, a plurality of non-conductive portions, and a plu­
rality of openings, a plurality of keyboard key caps exposed 
through the plurality of openings of the housing, an antenna, 
and a circuit board disposed inside the housing and electri­
cally connected to the antenna. At least one of the plurality 
of openings may be defined by the conductive portion, the 
plurality of the non-conductive portions, and the antenna. 
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ABSTRACT 
An electronic device comprises a housing and a dielectric 
structure disposed in an inner space of the housing and 
including a first surface and a second surface opposite to the 
first surface. A first antenna structure is disposed in the 
dielectric structure. A second antenna structure is arranged at 
the first surface to be spaced apart from a part of the first 
antenna structure and includes a conductive layer. A wireless 
communication circuit transmits or receives a signal in at 
least one frequency band through the first antenna structure 
and/or the second antenna structure. The first antenna struc­
ture comprises a first conductive pattern at the first surface 
to be spaced apart from the second antenna structure, and a 
second conductive pattern electrically connected to the first 
conductive pattern and arranged at the second surface to at 
least partially overlap the conductive layer when the first 
surface is seen from above. 
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ABSTRACT 
An electronic device includes a ground plane and an antenna 
module including first to fourth radiators and first to fifth 
electronic components. The first electronic component is 
coupled to a feed end and the ground plane. The second 
electronic component is coupled to the first and second 
radiators. The third electronic component is coupled to the 
second radiator and the ground plane. The first electronic 
component, the first radiator, the second electronic compo­
nent, the second radiator, and the third electronic component 
form a first loop. The third radiator is coupled to the first 
radiator. The fourth electronic component is coupled to the 
third radiator and the ground plane. The first electronic 
component, the first, third radiators, and the fourth elec­
tronic component form a second loop. The fourth radiator is 
coupled to the feed end. The fifth electronic component is 
coupled to the fourth radiator and the ground plane. 
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(57) ABSTRACT 

A microstrip antenna which includes a substrate, a 
microstrip patch configured on a first side of the substrate, 
a ground configured on a second side of the substrate which 
is opposite to the first side, and a first shorting wall extend­
ing from a side of the microstrip patch toward the ground. 
The first shorting wall substantially overlaps with the sub­
strate on a direction that is perpendicular to the microstrip 
patch. The first shorting wall is located at a first non­
radiating edge of the micro strip antenna. Dummy elements 
are no longer needed in this design, which makes it compact. 
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ABSTRACT 

Provided are an antenna assembly and an electronic device. 
The antenna assembly includes a first antenna, a second 
antenna, and a third antenna. Each of the first, second and 
third antennas includes a radiator and a feed source. The 
radiators of the first and second antennas are coupled 
through a first gap therebetween, and the radiators of the 
second and third antennas are coupled through a second gap 
there between. The radiator of the first antenna is excited to 
support first and second frequency bands. The radiator of the 
second antenna is excited to support third and fourth fre­
quency bands, and the radiators of the first and second 
antennas may be excited to jointly support the third and 
fourth frequency bands. The radiator of the third antenna and 
part of the radiator of the second antenna are excited to 
support the second frequency band and a WiFi 5G frequency 
band. 
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(57) ABSTRACT 

An electronic timepiece includes, a substrate; an antenna 
provided on the substrate; a metal plate-shaped member; and 
a case that includes a metal sidewall facing an end face of 
the plate-shaped member and that stores the substrate and 
the plate-shaped member. The plate-shaped member is elec­
trically connected to the side wall of the case. A gap is 
provided between a portion of the plate-shaped member and 
the side wall. 
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(57) ABSTRACT 

An antenna module includes a main radiator, a feeding 
radiator, first and second grounding radiators, a first tilting 
radiator, and a pattern adjusting radiator. The main radiator 
includes a first open end. The feeding radiator, first and 
second grounding radiators, and first tilting radiator are 
bendably connected to main radiator. First tilting radiator 
has a second open end away from main radiator, is at an 
opposite side relative to first grounding radiator and feeding 
radiator, and forms a first non-zero angle with a normal 
direction of main radiator. Second grounding radiator is at an 
opposite side relative to first open end. The pattern adjusting 
radiator is beside the first open end, separated from first open 
end, and includes a matching radiator and a second tilting 
radiator. The matching radiator is close to first open end. A 
second non-zero angle is formed between the second tilting 
radiator and the normal direction. 
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ABSTRACT 

A multi-feed antenna device includes a monopole antenna, 
having an antenna portion; a first antenna extension of a first 
length, extending from the antenna portion; a second 
antenna extension of a second length, less than the first 
length, extending from the antenna portion; a slot antenna, 
including a first slot of third length; a second slot of a fourth 
length, greater than the third length; a first antenna feed, 
coupled to the monopole antenna; a second antenna feed, 
coupled to the slot antenna; and a ground plane, common to 
both the monopole antenna and the slot antenna. 
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(2013.01); H0lQ 9/0407 (2013.01) 

(57) ABSTRACT 

An electronic device includes an antenna module and a 
metal casing. The antenna module is disposed in the metal 
casing, is adapted to resonate at a frequency band, and 
includes an insulating base plate, two patch antennas, a 
grounding surface, and two grounding extension segments. 
The insulating base plate includes a first surface and a 
second surface opposite to each other. The patch antennas 
are disposed on the first surface, arranged side by side, and 
spaced apart along a first direction. Each patch antenna 
includes a central axis, a feeding end, and a center point. The 
feeding end is located on the central axis and deviates from 
the center point. A distance between the center points of the 
patch antennas is less than or equal to 0.5 times a wavelength 
of the frequency band. The grounding extension segments 
are connected to the grounding surface disposed on the 
second surface. 
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ABSTRACT 

Embodiments of this application provide an antenna element 
which includes four radiators and four feed structures. The 
feed structure is connected to the radiator, and is configured 
to feed the radiator. The radiator includes a first transmission 
line, a first radiation arm, a second radiation arm, and a 
second transmission line that are sequentially connected, 
where the first transmission line and the second transmission 
line are respectively connected to the feed structures. The 
four radiators are respectively a first radiator, a second 
radiator, a third radiator, and a fourth radiator, where the first 
radiator and the second radiator radiate signals in a first 
polarization direction, and the third radiator and the fourth 
radiator radiate signals in a second polarization direction, to 
form a dual-polarized antenna element. The feed structure is 
a one-to-two feed structure, and two radiators are connected 
in parallel and connected to a same feed structure. 
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ABSTRACT 

An antenna element, an antenna, and a communication 
device are provided. The antenna element includes a radia­
tion arm, a feed line, and a decoupling stub, wherein the 
radiation arm is connected to the feed line. The decoupling 
stub includes a first stub and a second stub, the first stub is 
parallel to the feed line, and an end of the first stub is 
connected to the feed line. The second stub is located on a 
first side of the first stub away from the radiation arm, the 
second stub is connected to the first stub, the second stub 
extends from the first stub to a second side away from the 
feed line, and the second stub is perpendicular to the feed 
line. 
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ABSTRACT 

In accordance with an embodiment an antenna that includes 
a conductive plate and at least three antenna structures. The 
conductive plate includes two plate parts disposed at a first 
included angle that is less than 180°. Each antenna structure 
is located on a side of the conductive plate away from the 
first included angle. Each antenna structure includes a first 
radiation part and a second radiation part, each radiation part 
is electrically connected to a plate part, and there is a gap 
between the two radiation parts. Two of the at least three 
antenna structures are arranged in a first direction, and two 
of the at least three antenna structures are arranged in a 
second direction. The first direction and the second direction 
are set at a specified included angle. The second radiation 
parts of the at least three antenna structures are located on a 
same side of a second plate part. 
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