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(57) ABSTRACT

An antenna device and its control method is provided. The
antenna device includes: a ground layer; a feeding element,
connecting to the ground layer; a first radiating element,
extending along a first direction and connected to the ground
layer; a second radiating element, extending along a second
direction which is orthogonal to the first direction, and
connected the ground layer; a first switching element,
coupled between the feeding element and the first radiating
element, and configured to electrically connect or disconnect
the feeding element and the first radiating element; and a
second switching element disposed between the feeding
element and the second radiating element, and configured to
electrically connect or disconnect the feeding element and
the second radiating element.
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(57) ABSTRACT

A radio frequency (RF) antenna unit is described. The RF
antenna unit includes a feed portion, at least first and second
selective grounding portions each configured to selectively
enable or disable an electrical coupling to a substrate, and at
least first and second conductive arms. The first conductive
arm provides electrical conduction between the feed portion
and the first grounding portion, extending from the first
grounding portion towards and beyond the feed portion. The
second conductive arm provides electrical conduction
between the feed portion and the second grounding portion,
extending from the second grounding portion towards and
beyond the feed portion. First and second inverted F antenna
(IFA) elements are defined by the feed portion, the respec-
tive first or second grounding portion and the respective first
or second conductive arm. The feed portion is common to
both the first and second IFA elements.
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Yun-Jian Chang, Tu-Cheng (TW); T ’
Chien-Hua Li, New Taipei (TW); (57) ABSTRACT
Wei-En Hsieh, New Taipei (TW) An antenna apparatus sited within a metal housing with

improved frequency isolation between individual antennas

includes the housing, a first ground portion, a first feed

(21) Appl. No.: 16/522,776 portion, and a second ground portion. A side frame of the
housing defines at least one gap, the gap separates a first

antenna and a second antenna. The first ground portion is

. formed by extending an end of the first antenna away from

(22) Filed: Jul. 26, 2019 the gap. (%/ne end ofgthe second ground portion is con}rllected
to the first feed portion, other end of the second ground

(30) Foreign Application Priority Data portion is connected to ground. A first feed point feeds
power and signal to the first antenna. A wireless communi-
Jul. 27,2018  (CN) oo 201810846445.X cation device using the antenna apparatus is also provided.
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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a housing including a first surface, a second surface
disposed facing an opposite side of the first surface, and a
side surface configured to surround at least a portion of a
space between the first surface and the second surface, a first
elongated metal member configured to form a first portion of
the side surface and including a first end and a second end,
at least one communication circuit electrically connected to
a first point of the first elongated metal member through a
capacitive element, at least one ground member disposed in
an interior of the housing, and a first conductive member
configured to electrically connect a second point of the first
elongated metal member to the ground member. The second
point of the first elongated metal member is disposed closer
to the second end than to the first point.
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57 ABSTRACT

The present disclosure generally relates to any device
capable of wireless communication, such as a mobile tele-
phone or wearable device, having one or more antennas. The
antenna has a structure with multiple resonances to cover all
commercial wireless communications bands from a single
antenna with one feed connection to the main radio system.
The antenna is usable where there are two highly efficient,
closely spaced resonances in the lower part of the frequency
band. One of those resonances can be adjusted in real time
by using a variable reactance attached to the radiator while
the other resonance is fixed.
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(72) Inventors: Haichuan Gu, Shenzhen (CN); 7 ABSTRACT
Jianchun Mai, Shenzhen (CN)

(21) Appl. No.: 16/524,045 The present invention provides an antenna system and a
mobile terminal. The antenna system comprises a metal
(22) Filed: Jul. 27, 2019 frame, a main board received in the metal frame, and a first
feeding point, a second feeding point, a first grounding
(30) Foreign Application Priority Data point, a second grounding point, a third feeding point, a
fourth feeding point, a third grounding point, a fourth
Aug. 3, 2018 (CN) ......................... 201810876521.1 grounding point, a first tuning switch, a second tunjng

switch, a first matching network, a variable capacitor, a third

Publication Classification tuning switch, a fourth tuning switch, and a second matching

(51) Int. CL network disposed at the main board. The metal frame is
H01Q 124 (2006.01) divided into a first radiating portion and a second radiating
HO01Q 1/50 (2006.01) portion at the bottom and a third radiating portion and a
HO01Q 1/48 (2006.01) fourth radiating portion at the top.
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(57) ABSTRACT

An antenna system and a mobile terminal are provided. The
antenna system includes a metal frame including a bottom

(22) Filed: Jul. 27, 2019 frame located at the bottom thereof; a main board received
. L. L. in the metal frame, the main board including a system
(30) Foreign Application Priority Data ground and a feeding point; a tuning switch arranged on the
main board; a USB interface provided on the main board and
Aug. 3, 2018 (CN) ......................... 201821255117.4 haVing a metal shell; and a metal part arranged across one
Publication Classificati side of the USB interface facing away from the main board.
ublication € lassilication A clearance region is formed by the bottom frame and the
(51) Int. CL mainboard. The USB interface and the metal part are
H01Q 124 (2006.01) coupled to the bottom frame to form an antenna radiator, and
H01Q 1722 (2006.01) the USB interface, the metal part, the bottom frame, the
GOG6F 13/38 (2006.01) feeding point, the tuning switch and the system ground
HO01Q 9/04 (2006.01) together constitute an antenna unit.
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The present disclosure provides a loop antenna system,
including a back cover, a main board, a plastic back shell,
and a loop antenna. The loop antenna including a first loop
radiating unit, a second loop radiating unit, and a connecting
member connecting the first loop radiating unit and the
second loop radiating unit. Compared with the related tech-
nologies, the loop antenna system provided in the present
disclosure has the following advantageous effects: by dis-
posing a connecting member over an earphone base, the
problem is solved that limitation to the thickness of a
conventional entire structure results in that no bracket may
be disposed over an earphone base, thereby eliminating the
limitation to layout of an antenna by an earphone base. The
present disclosure also provides a mobile terminal.
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An antenna system and a mobile terminal are provided. The
antenna system includes a metal frame, a mainboard
received inside the metal frame, and a first feeding point, a
second feeding point, a first grounding point and a second
grounding point provided on the mainboard. The metal
frame includes a bottom frame separated by the breach into
a first radiation portion located at the bottom left corner and
a second radiation portion located at the bottom right corner.
Afirst antenna is formed by feeding of the first feeding point,
a second antenna is formed by feeding of the second feeding
point, a working frequency of the first antenna covers LTE
low frequency, and the working frequencies of the first
antenna and the second antenna cover LTE intermediate
frequency and high frequency & 3.4-3.8 GHz & C frequency
band.
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57 ABSTRACT

(72)  Inventor:  Yachuan Shen, Shenzhen (CN) An antenna module and a mobile device are provided. The
. antenna module includes a radiator formed on a surface of
(21) Appl. No.: 16/524,080 the plastic rear housing facing the back cover, and a feed
- point, a first ground point, and a second ground point that are
(22) Filed: Jul. 28, 2019 disposed on the motherboard. The antenna module further
. s T includes a matching network, a first tuning switch, and a
(30) Foreign Application Priority Data second tuning switch. The feed point is connected to the
Aug. 3,2018  (CN) oo 201821267573.0 ~ fadiator through the matching network. The first ground
’ point is connected to the radiator through the first tuning
Publication Classification switch. The second ground point is connected to the radiator
through the second tuning switch. The surface of the plastic
(51) Int. CL rear housing facing the back cover includes a first shaping
H01Q 124 (2006.01) zone for shaping the radiator and a second zone other than
HO01Q 5/328 (2006.01) the first shaping zone, and the radiator completely covers the

HO1Q 5/50 (2006.01) first shaping zone.
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(57) ABSTRACT

An antenna device including an antenna radiator and a feed
line layer is provided. The antenna radiator is disposed on a
first surface of a detachable substrate. The antenna radiator
receives a microwave signal of at least one frequency band.
The feed line layer is disposed on a second surface of a
control circuit board. The feed line layer includes a signal
feed line. The signal feed line is coupled to the antenna
radiator through a connection point. The connection point is
located on one side of the control circuit board. The detach-
able substrate and the control circuit board are arranged to
have an angle between the first surface and the second
surface. In addition, an electronic apparatus is also provided.
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(57) ABSTRACT

Radio frequency antennas sharing a ground plane are largely
decoupled using one or more lumped capacitive elements set
into holes within the ground plane. The holes, which are
precisely placed, can extend to a side of the ground plane. A
stub extends from a fringe of the hole either straight or
bending in an L shape, and a capacitor connects between an
end of the stub and another side of the hole. Capacitive
elements can also be supported on raised solder pads above
a ground plane or off to one side of the ground plane.
Methods for manufacturing the decoupling apparatus are
described.
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Publication Classification

(51) Int. CL
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(2006.01)
(2006.01)
(2006.01)

The present disclosure provides a multi-antenna system
comprising at least two antenna units and a neutralization
line for connecting two adjacent antenna units, and the
neutralization line is provided with an inductor element. The
invention also provides a mobile terminal. The multi-an-
tenna system and the mobile terminal provided by the
present disclosure could significantly increase the isolation
degree between the antenna units by providing a neutraliza-
tion line between the two adjacent antenna units for con-
necting the same and providing an inductor element on the
neutralization line, thereby reducing the mutual coupling
interference between antenna units and improving the
antenna performance.
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The present disclosure provides an antenna system including
a non-metallic housing. The non-metallic housing includes a
top edge portion, a bottom edge portion provided corre-
spondingly to the top edge portion, and a first long side edge
portion and a second long side edge portion that connect the
top edge portion with the bottom edge portion. The antenna
system further includes seven antenna units provided on a
periphery of the non-metallic housing. Compared with the
related art, the antenna system provided by the present
disclosure, by providing seven antenna units on the periph-
ery of the non-metallic housing, achieves 3.3-3.6 GHz-4x4
MIMO, WIFI-2x2 MIMO, GPS, and 2G, 3G and 4G mobile
communications.
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The present disclosure provides an antenna system, includ-
ing: a metal housing including a radiation frame and a
grounded back shell; a circuit board located in the metal
housing and including a radio frequency feeding source and
a tunable capacitor; and an antenna unit connected to the
radio frequency feeding source and configured to be coupled
to the radiation frame. A fracture is formed between each of
two ends of the radiation frame and the grounded back shell.
The tunable capacitor is connected to the radiation frame so
as to change an electrical length of the antenna system by
switching to different capacitances. Compared with the
related art, the antenna system provided by present disclo-
sure, by providing the tunable capacitor as a tuner of the
antenna system, not only can achieve that the radiation
frequency of the antenna system covers 790-960 MHz and
1710-2690 MHz, but also has good radiation performance.
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(57) ABSTRACT

The present disclosure provides an antenna system of a
mobile terminal. The mobile terminal includes a housing, a
mainboard accommodated in the housing, a plastic holder
covering the mainboard, and a USB interface installed on the
mainboard. The antenna system includes a radiator formed
on a surface of the plastic holder facing the housing, and a
feed end, a first ground point and a second ground point that
are disposed on the mainboard. The radiator includes a feed
end and a ground feed end spaced apart from each other, a
connection end connecting the feed end and the ground feed
end, a first stub connected to the ground feed end, and a
second stub and a third stub connected to the feed end. The
antenna system provided by the present disclosure is more
space-saving, and reduces the impact of the USB interface
on the antenna.
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(57) ABSTRACT

The dual-band antenna device includes: a feeding electrode
that branches into a first branch feeding electrode that serves
as a low-frequency signal path and a second branch feeding
electrode that serves as a high-frequency signal path; and a
radiation electrode having a rectangular shape with a lon-
gitudinal direction and having a low-frequency feeding point
to which the first branch feeding electrode is electrically
connected and a high-frequency feeding point to which the
second branch feeding electrode is electrically connected. In
the radiation electrode, the low-frequency feeding point or
the high-frequency feeding point is formed close to an end
portion of the rectangular shape in the longitudinal direction,
and the high-frequency feeding point or the low-frequency
feeding point is formed at a center portion of a side of the
rectangular shape that extends in the longitudinal direction.
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(57) ABSTRACT

The present disclosure provides an antenna system and a
mobile terminal. The antenna system comprises a metal
frame, a main board received in the metal frame, and a first
feeding point, a second feeding point, a first grounding
point, a second grounding point, a third feeding point, a
fourth feeding point, a third grounding point, a fourth
grounding point, a first tuning switch, a second tuning
switch, a first matching network, a variable capacitor, a third
tuning switch, a fourth tuning switch, and a second matching
network disposed at the main board. The metal frame is
partitioned into a first radiating portion and a second radi-
ating portion at the bottom and a third radiating portion and
a fourth radiating portion at the top.
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(57) ABSTRACT

A loop antenna system, comprising a plastic back shell and
a main board accommodated in the plastic back shell,
wherein the loop antenna system comprises a loop antenna
disposed on a surface of the plastic back shell, the main
board is disposed with a ground switch and a feed point
which are connected to the loop antenna. The loop antenna
at least has two operation states by adjusting the ground
switch, wherein one state is that the loop antenna operates at
a GSM900 TX frequency band, and the other state is that the
loop antenna operates at a GSM900 RX frequency band.
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(57) ABSTRACT

The present disclosure provides an antenna system, includ-
ing a mainboard having a system ground, a metal frame
disposed around the mainboard and being closed-loop with-
out any breakpoints, a first wire, a second wire, a third wire,
a feed terminal, and a ground terminal. The system ground
is electrically connected to the metal frame. The first wire is
connected to the feed terminal and is opposite to and spaced
apart from the metal frame, so that the first wire forms a first
antenna unit. The second wire is connected to the ground
terminal and is spaced apart from the first wire, and the
second wire and the first wire are at least partially opposite,
so that the second wire and the first wire are coupled with
each other, to form a second antenna unit.
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mobile communication device is provided. The mobile
(CN) A mobil ication device is provided. The mobil
(21) Appl. No.: 16/524,054 communication device includes: a metal housing, a diversity
T ’ antenna unit, an integrated antenna unit, a first main antenna
(22) Filed: Jul. 27, 2019 unit, a second main antenna unit, and a main board. Com-
pared with the related art, with the antenna system provided
(30) Foreign Application Priority Data by the present disclosure, the diversity antenna unit, the
integrated antenna unit, the first main antenna unit, and the
Aug. 3, 2018  (CN) oo 201810878294.6 second main antenna unit constitute 4x4 MIMO of an LTE
Publication Classificati Band3 and an LTE Band7, so that performance of the
ublication Classification medium frequency and high frequency is improved; and the
(51) Imt. ClL integrated antenna unit and the second main antenna unit
H01Q 2128 (2006.01) constitute 2x2 MIMO of the Wi-Fi5G, so that performance
HO01Q 124 (2006.01) of the Wi-Fi5G is improved.
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An electronic device is provided. The electronic device
includes a housing including a first surface facing in a first
direction, a second surface facing in a second direction
opposite to the first direction, and a side surface enclosing a
space between the first surface and the second surface, a
display exposed at least partially through the first surface, a
first conductive coil positioned inside the housing, posi-
tioned above the display when viewed from above the
second surface, and having an axis substantially perpendicu-
lar to the first direction or the second direction, and a second
conductive coil and a third conductive coil positioned inside
the housing, positioned above the first conductive coil when
viewed from above the second surface, and having an axis
substantially horizontal to the first direction or the second
direction.
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(57) ABSTRACT

Various embodiments relate to an electronic device includ-
ing an antenna. The electronic device may include: a fold-
able housing; a flexible display disposed on the foldable
housing wherein at least a part of the flexible display is
configured to be folded; and a frame disposed on a boundary
portion of the flexible display and coupled to a side member
of the foldable housing. The side member may include a
conductive portion electrically connected to a communica-

Aug. 10, 2018  (KR) .ceceevvererernene 10-2018-0093954 tion circuit, and the frame may include a low-permittivity
Aug. 2, 2019 (KR) oo 10-2019-0094397  material.
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(57) ABSTRACT

An antenna system applied to a mobile terminal. The mobile
terminal comprises a back shell, a main board received in the
back shell, a bracket arranged between the back shell and the
main board, and a metal wiring arranged on the surface of
the bracket. A clearance area is arranged at one end of the
main board; an orthographic projection of the metal wiring
on the main board is located in the clearance area. The main
board is provided with a grounding switch and a feeding
point. The metal wiring comprises a body part, a first branch
for generating low-frequency resonance, a second branch for
generating high-frequency resonance and a third branch for
generating medium-frequency resonance. The first branch,
the second branch and the third branch respectively extend
from the body part to two sides. The grounding switch and
the feeding point are connected with the body part.
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a mobile terminal. The mobile terminal includes a metal
bezel, a plastic back shell and a main board. The antenna

(30 Foreign Application Priority Data system includes a metal trace. The metal trace includes a

Aug. 7, 2018 (CN) woooooroorereeeeeen, 201810893334.4  feed section, a radiating section, a first loop unit and a
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(57) ABSTRACT

Provided is an antenna system applied to a mobile terminal
and including a back shell having a metal frame, a main
board received in the back shell, an antenna unit provided
between the back shell and the main board. The main board
includes a front surface facing towards the antenna unit and
a back surface arranged opposite to and spaced apart from
the front surface. The mobile terminal includes a first metal
ground layer and a first electrode plate provided on the front
surface, a second metal ground layer and a second electrode
plate provided on the back surface. The first electrode plate
and the second electrode plate are spaced apart from the first
and second metal ground layer, and connected to the antenna
unit and the metal frame. The first and second electrode
plates are arranged opposite to and spaced apart from each
other to form a capacitor structure.
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(57) ABSTRACT

An antenna structure includes a border frame, a first feed
portion, a second feed portion, and two ground portions. The
border frame includes a first gap and a second gap passing
through the border frame, thereby defining a first radiating
portion and a second radiating portion. The first feed portion
is electrically coupled to the first radiating portion to supply
an electric current to the first radiating portion. The second
feed portion is electrically coupled to the second radiating
portion to supply an electric current to the second radiating
portion. The two ground portions are disposed between the
first feed portion and the second feed portion and separated
from each other. The two ground portions are electrically
coupled to the first radiating portion or the second radiating
portion.
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A balanced planar antenna having at least one mmWave

(86) PCT No.: PCT/US2017/029650 resonant frequency includes a ground plane, first and second
§ 371 (c)(1), antenna elements, an arm that connects the second antenna
(2) Date: Aug. 30, 2019 element to the ground plane, a feed line connected to the first

antenna element and for feeding a radio frequency signal to

Publication Classification the first antenna element, and a balun that connects the first

(51) Int. CL antenna element to the ground plane. The ground plane, first
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Siow, Singapore (SG) The present invention provides a millimeter wave array

antenna including: two metal grounding layers and a sand-
wich metal layer between the two metal grounding layers.
The sandwich metal layer includes a top surface, a bottom
surface and a plurality of antenna slots. The top surface is
. . .. connected with the two metal grounding layers along a lon:
G0 Foreign Application Priority Data axis direction, the bottom sflfface isgopl}nlosite togand iﬁ
parallel with the top surface, the antenna slots space the
array along the long axis direction, penetrate the top surface
and bottom surface and are connected with the two
grounding layers. The metal grounding layers are provide:
(51) Int. CL with feed parts at positions corresponding to each antenna
H01Q 21/06 (2006.01) slot, and, each of the antenna slots, the metal grounding
H01Q 13/10 (2006.01) layers and the sandwich metal layer forms a slot antenna
H01Q 2122 (2006.01) unit.

(21) Appl. No.: 16/296,479

(22) Filed: Mar. 8, 2019

Aug. 7,2018 (CN) oo 201810893330.6

Publication Classification

o 2

ts
€]

w




	US 2020 0028265 A1
	US 2020 0028276 A1
	US 2020 0036084 A1
	US 2020 0036820 A1
	US 2020 0044309 A1
	US 2020 0044311 A1
	US 2020 0044312 A1
	US 2020 0044313 A1
	US 2020 0044315 A1
	US 2020 0044319 A1
	US 2020 0044322 A1
	US 2020 0044329 A1
	US 2020 0044331 A1
	US 2020 0044339 A1
	US 2020 0044340 A1
	US 2020 0044341 A1
	US 2020 0044342 A1
	US 2020 0044346 A1
	US 2020 0044347 A1
	US 2020 0044348 A1
	US 2020 0044364 A1
	US 2020 0044484 A1
	US 2020 0051468 A1
	US 2020 0052380 A1
	US 2020 0052381 A1
	US 2020 0052383 A1
	US 2020 0052401 A1
	US 2020 0052406 A1
	US 2020 0052415 A1

