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(57) ABSTRACT 

An antenna device including: an antenna module for per­
forming communication at a predetermined communication 
frequency; a base having conductivity, the base including a 
first surface and a first recess, the first recess accommodating 
the antenna module and being disposed on the first surface; 
a radome that is a dielectric, the radome including a second 
surface facing the first surface of the base and a second 
recess which faces the first recess and is disposed on the 
second surface; and a waterproof structure for waterproofing 
the antenna module, the waterproof structure being disposed 
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antenna module includes one or a plurality of antenna 
elements, and an antenna surface on which the one or 
plurality of antenna elements are disposed. The antenna 
module is accommodated in the first recess to cause the 
antenna surface to project from the first surface into the 
second recess. 
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(57) ABSTRACT 
An antenna structure includes a ground element, a first 
radiation element, a second radiation element, a nonconduc­
tive support element, and a metal cavity. The first radiation 
element has a feeding point. The first radiation element is 

coupled to the ground element. The second radiation ele­
ment is coupled to the feeding point. The second radiation 
element and the first radiation element substantially extend 
in opposite directions. The ground element, the first radia­
tion element, and the second radiation element are disposed 
on the nonconductive support element. The metal cavity 
includes a coupling metal plate with a slot. The ground 
element, the first radiation element, the second radiation 
element, and the nonconductive support element are dis­
posed inside the metal cavity. The first radiation element and 
the second radiation element are adjacent to the coupling 
metal plate. The feeding point is covered by the coupling 
metal plate. 
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(57) ABSTRACT 

An antenna assembly includes a first antenna and a second 
antenna. The first antenna includes a first radiator, a first 
signal-source, a first matching circuit, and a first adjusting 
circuit. The first signal-source is electrically connected to the 
first matching circuit to the first radiator, and the first 
adjusting circuit is configured to adjust a resonant fre­
quency-point of the first antenna to make the first antenna 
support an electromagnetic wave signal in a first frequency 
band. The second antenna includes a second radiator, a 
second signal-source, a second matching circuit, and a 
second adjusting circuit. The second signal-source is elec­
trically connected to the second matching circuit to the 
second radiator, the second adjustment circuit is configured 
to adjust a resonant frequency-point of the second antenna to 
make the second antenna support an electromagnetic wave 
signal in a second frequency band and a third frequency 
band. 
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(57) ABSTRACT 

A microstrip antenna which includes a substrate, a ground on 
a second side of the substrate, a first patch on a first side of 
the substrate, and a second patch on the first side of the 
substrate. The first patch is connected to a first port. The 
second patch is separated from the first patch and connected 
to a second port. Each of the first and second patches is 
further formed with a plurality of shorting vias connected to 
the ground. The radiation patterns of each element also 
feature the RPD characteristic, which is promising for 
large-scale MIMO or array antennas. 
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The present disclosure relates to feed structures of antennas, 
antennas, and communication devices. One example feed 
structure includes a first cavity with a first signal cable and 
a second cavity with a second signal cable. The first signal 
cable includes a first main part and a first elastic bending part 
located at one end of the first main part. The first main part 
extends along a first direction. An extension direction of the 
first elastic bending part intersects with the first direction, 
and the first elastic bending part can be deformed towards 
the extension direction of the first main part. A first hole is 
provided between the first cavity and the second cavity. The 
first cavity and the second cavity are connected through the 
first hole. 
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(57) ABSTRACT 
An antenna apparatus that operates at first and second 
operating frequencies may include: a first conductor includ­
ing an aperture portion including approximately parallel first 
and second sides; and a feeding line separated from the 
aperture portion. When viewed from a stacking direction, 
the feeding line includes: a first portion including a portion 
from a first intersection of the first side and the feeding line 
to an open end of the feeding line, a second portion 
connecting a second intersection of the second side and the 
feeding line and a feeding unit, and a third portion connect­
ing the first intersection and the second intersection to 
obliquely straddle the aperture portion, and a distance from 
the second intersection to one end of the second side and a 
distance from the second intersection to the other end of the 
second side are different. 
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and a second antenna. The first antenna may have a reso­
nating element formed from the peripheral conductive hous­
ing structures. The second antenna may have a folded 
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element may be disposed on at least three sides of a 
substrate. The folded element may follow a meandering path 
along at least two of the sides. A first end of the folded 
element may be coupled to a positive feed terminal. A 
second end of the folded element may be shorted to a 
conductive chassis. The folded element may exhibit mini­
mum peak current magnitude at a surface of the substrate 
facing the rear wall, minimizing electromagnetic coupling 
between the first and second antennas and optimizing a 
radiation pattern of the second antenna through the rear wall. 
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An antenna module includes a ground radiator, a first 
antenna, and a second antenna. The first antenna comprises 
a first radiator, a second radiator, and a third radiator. The 
first radiator and the second radiator resonate at a low 
frequency band and a first high frequency band, and a part 
of the first radiator and the third radiator resonate at a second 
high frequency band. The second antenna includes a fourth 
radiator, the second radiator, and a connecting section. The 
connecting section is connected between the fourth radiator 
and the second radiator. A part of the fourth radiator, the 
connecting section, and the second radiator resonate at the 
low frequency band and the second high frequency band, 
and the fourth radiator, the connecting section, and a part of 
the second radiator resonate at the first high frequency band. 
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