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ABSTRACT

Provided are a vertically polarized MIMO antenna and a
terminal having an MIMO antenna. The antenna includes a
primary antenna and a diversity antenna, where a radiation
end of the diversity antenna is disposed vertically to a
radiation end of the primary antenna. The terminal includes
the above-mentioned antenna.
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An antenna module is provided. The antenna module
includes a dielectric substrate, a first insulating layer, a
stacked patch antenna, a ground layer, a second insulating
layer, and a feeding structure. The dielectric substrate
includes a first surface and a second surface opposite the first
surface. The first insulating layer is disposed on the first
surface of the dielectric substrate. The stacked patch antenna
includes a first antenna radiator disposed on a side of the first
insulating layer away from the dielectric substrate and a
second antenna radiator disposed between the first insulating
layer and the dielectric substrate. A projection of the first
antenna radiator on the dielectric substrate at least partially
overlaps with a projection of the second antenna radiator on
the dielectric substrate. The ground layer is disposed on the
second surface of the dielectric substrate, and the ground
layer defines at least one slot.
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(57) ABSTRACT

A mobile terminal and an antenna radiation method of the
mobile terminal are provided. The mobile terminal includes
a frame employed as an antenna, the frame having a feed
point; an antenna bracket positioned within the frame; a first
metal sheet positioned on the antenna bracket, and coupled
to the feed point; and a second metal sheet positioned on the
antenna bracket, a gap being positioned between the second
metal sheet and the first metal sheet, the second metal sheet
being coupled to the first metal sheet via the gap for feeding.

-
T
— /‘f 22
11

23—



US 20200343624A1

a9y United States

a2y Patent Application Publication (o) Pub. No.: US 2020/0343624 Al

YU et al.

43) Pub. Date: Oct. 29, 2020

(54)

(71)

(72)

@
(22)

(63)

(30)

Apr. 11, 2018

ELECTRONIC DEVICE INCLUDING COVER
HAVING ANTENNA MODULE COUPLED
THERETO

Applicant: Samsung Electronics Co., Ltd.,
Suwon-si (KR)

Inventors: Dongho YU, Suwon-si (KR); Kucheol
AHN, Suwon-si (KR)

Appl. No.: 16/927,282
Filed:  Jul 13, 2020

Related U.S. Application Data

Continuation of application No. 16/367,634, filed on
Mar. 28, 2019, now Pat. No. 10,714,813.

Foreign Application Priority Data

(KR) e 10-2018-0042078

Publication Classification

(51) Int. CL
HO1Q 1/24 (2006.01)
HO1Q 21/06 (2006.01)
(52) US.CL
CPC ........ HO1Q 1/243 (2013.01); HOIR 13/2442
(2013.01); HOIQ 21/065 (2013.01)
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An electronic device having a space formed between a front
face and a rear face thereof is provided. The electronic
device includes a first cover disposed on the front face, a
second cover disposed on the rear face, a frame surrounding
a periphery of the first cover and a periphery of the second
cover, at least one antenna module coupled to a first face of
the second cover, and a printed circuit board disposed in the
space and having a front face electrically connected to the at
least one antenna module.
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(57) ABSTRACT

An electronic device includes a housing including a first
plate disposed to be oriented in a first direction, a second
plate disposed to be oriented in a second direction opposite
the first direction, and a side member surrounding a space
between the first plate and the second plate and coupled to
or integrally formed with the second plate; a display visible
through at least part of the first plate; a printed circuit board
(PCB) disposed in the space and including a ground; a first
conductive pattern disposed between the PCB and the sec-
ond plate and including a first portion and a second portion
spaced apart from the first portion; a second conductive
connection member disposed between the second portion
and the PCB; and a radio frequency (RF) communication
circuit electrically connected with the first conductive con-
nection member and configured to transmit or receive at
least one signal having a predetermined frequency. The PCB
may include a first conductive path electrically connecting
the RF communication circuit and the first portion; a second
conductive path electrically connecting a first position of the
ground and the second portion; a third conductive path
electrically connecting the first portion and a second position
of the ground; and a fourth conductive path electrically
connecting the first portion and a third position of the
ground.
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According to one embodiment of the disclosure, an elec-
tronic device comprises: a printed circuit board including a
conductive pattern; and a tuner mounted on the conductive
pattern and electrically connected to the conductive pattern,
wherein the tuner comprises: a ground; a first conductive
pad; a first switching element electrically connected between
the ground and the first conductive pad; and a second
conductive pad electrically disconnected with the ground,
wherein the conductive pattern may comprise: a first elec-
trical path in electrical contact with the first conductive pad;
and a second electrical path in electrical contact with the
second conductive pad and electrically shorted to the first
electrical path. Various other embodiments are possible.
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In an embodiment, an electronic device may include a
housing including a hinge module, a first housing, and
second housing. The first and second housings are rotatably

(22) Filed: Apr. 14, 2020 coupled to each other via the hinge module to be in a folded
state or an unfolded state. The electronic device may further
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57 ABSTRACT

An electronic device is provided. The electronic device
includes a housing and an antenna structure. The housing
includes a front plate, a rear plate, and a lateral member
surrounding a space between the front and rear plates. The
antenna structure is disposed in the space includes a printed
circuit board (PCB) disposed in the space and includes a
ground layer at least in part. The antenna structure further
includes at least one conductive patch disposed on the PCB
in a second direction and configured to transmit and/or
receive first and second signals having a frequency between
about 3 GHz and about 100 GHz. The conductive patch
includes a first feeder and a second feeder. The first feeder
is disposed on a first virtual line passing through a center of
the conductive patch and forming a first angle with respect
to a virtual axis passing through the center and perpendicular
to the second direction, and configured to transmit and/or
receive the first signal having a first polarization. The second
feeder is disposed on a second virtual line passing through
the center and forming a second angle with respect to the
virtual axis, and configured to transmit and/or receive the
second signal having a second polarization perpendicular to
the first polarization. A sum of the first and second angles is
substantially 90 degrees.
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(57) ABSTRACT

An antenna device includes a dielectric substrate having a
first main surface and a second main surface, a feedpoint
provided at a predetermined position of the dielectric sub-
strate, a first radiating element provided on the first main
surface and extending from the feedpoint in a predetermined
direction, an interlayer connection conductor connected to
the first radiating element, a second radiating element pro-
vided on the second main surface and extending from the
interlayer connection conductor in the predetermined direc-
tion, and a third radiating element extending from the
feedpoint in the predetermined direction on a path different
from a path of the first radiating element. The first radiating
element has a U-shaped part that turns away from the
feedpoint in a predetermined direction and then turns back
and approaches the feedpoint. The third radiating element
has a meander-shaped part that meanders by repeatedly
approaching and going away from the first radiating element
in the plan view.

LC2

30 32 12 31 X

= AT SRV RN RS ‘IL\}'
/ 7T e

/ifé s

(

20 22

\\\ \\_\\W L7770 N
v &

11 21
\_Y_I
LC1

e

13 10 43 41 40



US 20200358198A1

a2y Patent Application Publication o) Pub. No.: US 2020/0358198 A1

a9y United States

HSU et al.

43) Pub. Date: Nov. 12, 2020

(54) ANTENNA STRUCTURE AND WIRELESS
COMMUNICATION DEVICE USING THE
SAME

(71) Applicant: Chiun Mai Communication Systems,
Inc., New Taipei (TW)

(72) Inventors: CHO-KANG HSU, New Taipei (TW);
MIN-HUI HO, New Taipei (TW)

(21) Appl. No.: 16/868,394
(22) Filed: May 6, 2020
(30) Foreign Application Priority Data

May 9, 2019 (CN) ecerrrevencerenns 201910385886.9

Publication Classification

(51) Int. CL
HO1Q 13/10
HOIQ 1/48

(2006.01)
(2006.01)

HO1Q 5/335 (2006.01)
HO1Q 1/24 (2006.01)
(52) US.CL
CPC oo HOIQ 13/10 (2013.01); HOIQ 1/243
(2013.01); HOIQ 5/335 (2015.01); HOIQ 1/48
(2013.01)
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An antenna structure with wide bandwidth in a reduced
physical space includes a housing, a side wall, and a first
feed portion. The housing includes a metal side frame, a
metal middle frame, and a metal back board. The side wall
is made of metal material. The metal middle frame and the
metal back board are coupled to two sides of the side wall,
and the metal middle frame is parallel to the metal back
board. The metal side frame surrounds the metal back board.
The metal side frame defines at least one gap. The metal
back board defines a slot. The slot and the at least one gap
cooperatively divide at least two radiation portions from the
metal side frame. A wireless communication device employ-
ing the antenna structure is also provided.
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