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(57) ABSTRACT

An antenna device includes substrate layers, metallic layers,
a non-shielding channel, an electronic component, a shield-
ing layer and an antenna unit. The substrate layers include an
upper substrate layer and a lower substrate layer located on
two sides respectively. The metallic layers are disposed on
the substrate layers. The non-shielding channel is at least
defined at the upper substrate layer and communicates with
the inner and outer surfaces of the upper substrate layer
without being interfered by the first metallic layer. The
electronic component is disposed on the outer surface of the
upper substrate layer and corresponds to and at least par-
tially covers the non-shielding channel. The shielding layer
electrically shields the electronic component and is electri-
cally connected to the first metallic layer. The antenna unit
is disposed on an outer surface of the lower substrate layer
and electrically coupled to the electronic component.
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(57) ABSTRACT

The antenna structure is disposed on a heat sink. The heat
sink includes a top cover. The antenna structure includes a
feeding portion, a grounding portion, and a radiation por-
tion. A vertical projection of the radiation portion is com-
pletely overlapped with the top cover of the heat sink. The
radiation portion includes a first branch and a second branch.
One end of the second branch is vertically connected to the
first branch, and another end of the second branch is
connected to the feeding portion.
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(57) ABSTRACT

The present disclosure provides an antenna, a method for
manufacturing an antenna and an antenna system. The
antenna according to the present disclosure includes: a
dielectric layer having a first surface and a second surface
which are oppositely disposed along a thickness direction of
the dielectric layer; a radiation patch disposed on the first
surface of the dielectric layer; and a reference electrode layer
disposed on the second surface of the dielectric layer and
having an orthographic projection on the second surface at
least partially overlapping an orthographic projection of the
radiation patch on the second surface. The reference elec-
trode layer has an opening penetrating therethrough along a
thickness direction of the reference electrode layer, and an
orthographic projection of at least a part of a radiation edge
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57 ABSTRACT

A microstrip antenna includes a radiator and a first feed and
a second feed that are configured to feed a radio frequency
signal, and a first feedpoint and two second feedpoints are
disposed on the radiator. The first feedpoint is located at a
central position of the radiator, and the first feedpoint is
electrically connected to the first feed, and is configured to
feed a radio frequency signal into the radiator, to excite the
radiator to generate a TM,, mode. The two second feed-
points deviate from the central position of the radiator and
are spaced apart from the first feedpoint. The second feed is
electrically connected to the second feedpoints through an
adjustment circuit. The second feedpoints are configured to
feed a radio frequency signal into the radiator, and the
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(57) ABSTRACT

The disclosure relates to a 5th generation (5G) or pre-5G
communication system for supporting a data transmission
rate higher than that of a 4th generation (4G) communication
system such as long term evolution (LTE). An antenna
structure of a wireless communication system is provided.
The antenna structure includes a first radiator, a first printed
circuit board (PCB) in which the first radiator is arranged, a
plurality of second radiators, a second PCB in which the
plurality of second radiators are arranged, and a frame
structure, wherein the frame structure is arranged such that
an air layer is formed between the first PCB and the second
PCB, and the plurality of second radiators can include a first
metal patch arranged in a region corresponding to the first
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(57) ABSTRACT

An antenna assembly mounted to an interior surface of a
dielectric structure includes an antenna including a conduc-
tive patch defining an aperture, an upper surface, and a lower
surface, where the upper surface of the conductive patch of
the antenna faces the interior surface of the dielectric struc-
ture. The antenna assembly also includes a conductive
enclosure mounted to the interior surface of the dielectric
structure. The conductive enclosure includes a main body
constructed at least in part of an electrically conductive
material, where the main body of the conductive enclosure
defines a cavity containing the antenna. The electrically
conductive material of the conductive enclosure urges the
electromagnetic radiation transmitted from the aperture of
the conductive patch of the antenna to a space above the
exterior surface of the dielectric structure.

19 Claims, 6 Drawing Sheets
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(57) ABSTRACT

An array accommodated in a housing includes multiple
antenna elements. The antenna elements face an inside
surface of the housing and are arrayed in a first direction at
least one-dimensionally. A waveguide is coupled to the
antenna elements of the array antenna and extends from the
array antenna toward the inside surface of the housing. The
waveguide has a housing-side end face facing the inside
surface of the housing and an antenna-side end face facing
the array antenna. A length from one end to an opposite end
of the housing-side end face in the first direction is greater
than a length from one end to an opposite end of the
antenna-side end face in the first direction. An antenna
device that can improve antenna gain without increasing the
size of the antenna module is provided.

20 Claims, 17 Drawing Sheets
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(57) ABSTRACT

A dual polarization antenna is disclosed in at least one
embodiment of the present disclosure, including a base
substrate, a power feeding unit supported on the base
substrate, and a radiating plate supported on the power
feeding unit, wherein the first feeding substrate includes a
first insulating substrate supported on the base substrate, and
a first feed line attached to the first insulating substrate and
configured to supply a first reference phase signal to a first
point on the radiating plate and to supply to a second point
on the radiating plate, a first reverse phase signal having a
reverse phase relative to the first reference phase signal, and
wherein the second feeding substrate includes a second
insulating substrate supported on the base substrate, and a
second feed line attached to the first insulating substrate and
configured to supply a second reference phase signal to a
third point on the radiating plate and to supply to a fourth
point on the radiating plate, a second reverse phase signal
having a reverse phase relative to the second reference phase
signal.
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(57) ABSTRACT

An electronic device includes a housing including a front
surface facing a first direction, a rear surface facing a second
direction opposite to the first direction, and a side surface
surrounding an inner space between the front surface and the
rear surface, where at least part of the side surface includes
a conductive portion, a display provided on the front surface
of the housing, a printed circuit board (PCB) provided in the
inner space, and a coupling member provided on the PCB
and coupled to the conductive portion of the side surface,
wherein the coupling member contacts the conductive por-
tion of the side surface in the second direction.
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(57) ABSTRACT

An antenna structure according to an embodiment includes
an antenna device including an antenna unit, a circuit board
electrically connected to the antenna unit, an insulating layer
covering the antenna device and a portion of the circuit
board, and an air layer formed between the antenna device
and the insulating layer to partially cover the antenna unit.
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(57) ABSTRACT

A device includes a first metal plate and a second metal
plate. The first metal plate is arranged to cover at least part
of a first side surface in a longitudinal direction of an
antenna module having a main radiation unit of substantially
rectangular shape. The second metal plate is arranged to
cover at least part of a second side surface in the longitudinal
direction of the antenna module, the second side surface
being different from the first side surface. The antenna
module is arranged so that the main radiation unit faces a
high dielectric constant member of a housing. A first dis-
tance (d3) between an end side of the first metal plate and the
high dielectric constant member is smaller than a distance
(d2) between the main radiation unit and the high dielectric
constant member. A second distance (d3) is smaller than the
distance (d2).
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(57) ABSTRACT

An antenna structure includes a ground element, a feeding
radiation element, a connection radiation element, a cou-
pling radiation element, a first shorting radiation element,
and a second shorting radiation element. The feeding radia-
tion element has a feeding point. The coupling radiation
element is coupled through the connection radiation element
to the feeding radiation element. The coupling radiation
element is also coupled through the first shorting radiation
element to a first grounding point on the ground element.
The feeding radiation element is also coupled through the
second shorting radiation element to a second grounding
point on the ground element. A loop structure is formed by
the ground element, the connection radiation element, the
first shorting radiation element, and the second shorting
radiation element.
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(57) ABSTRACT

A self-decoupling wideband antenna system and a terminal
device, including: a first end of a first radiation stub that is
connected to a first ground point, and the first radiation stub
is further connected to a first feed point; a first end of a
second radiation stub and a first end of a third radiation stub
are connected to a second ground point, and a slot is
provided between a second end of the second radiation stub
and a second end of the first radiation stub. A distance
between the second end of the second radiation stub and the
second end of the first radiation stub is less than a distance
between the first end of the second radiation stub and the
second end of the first radiation stub.
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(57) ABSTRACT

An antenna module includes: a dielectric substrate including
upper and lower edges, opposing side edges, and interior and
exterior faces, the substrate being placed in an aperture of a
rim of a device such that the upper edge of the substrate is
aligned with an upper edge of the rim, the opposing side
edges of the substrate are adjacent opposing side edges of
the aperture of the rim, and the lower edge of the substrate
is adjacent a lower edge of the aperture of the rim; one or
more antenna elements positioned adjacent the exterior face
of the substrate and fed through apertures in the substrate;
and one or more conductive portions shaped to define at least
a part of a perimeter of a slot of a slot antenna fed separately
to the antenna elements. The antenna elements wholly
overlap the conductive portions and do not overlap the slot.
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(57) ABSTRACT

Provided is an Active Electronically Scanned Array (AESA)
including at least one planar Printed Circuit Board (PCB), a
first set of first notch antenna elements arranged on the PCB,
and a second set of second antenna elements; wherein the
first and second antenna elements are interleaved, wherein
each first antenna element is configured to transmit and/or
receive, a signal having a first direction of polarization, and
wherein each second antenna element is configured to
transmit and/or receive, a signal having a second direction of
polarization, which is different from the first direction of
polarization, characterized in that each second antenna ele-
ment is a notch antenna element which is included in a
surface mounted element on the PCB, and wherein the first
direction of polarization and the second direction of polar-
ization is separated by at least 45°.
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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a housing, an antenna structure disposed in the
housing, wherein the antenna structure includes a substrate
including a first substrate surface, a second substrate surface
facing away from the first substrate surface, and a ground
layer disposed between the first substrate surface and the
second substrate surface, a first conductive patch including
a plurality of sub-patches arranged to correspond to the
ground layer, and a second conductive patch disposed
between a first sub-patch and a second sub-patch among the
plurality of sub-patches of the first conductive patch when
viewed from above the first substrate surface, and a wireless
communication circuit configured to transmit or receive a
first wireless signal in a first frequency band through the
plurality of sub-patches of the first conductive patch and to
transmit or receive a second wireless signal in a second
frequency band through the second conductive patch. The
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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a housing including a support, a printed circuit
board disposed in the housing, at least one processor dis-
posed on the printed circuit board, a first antenna module
spaced apart from the printed circuit board in the housing, a
flexible printed circuit board disposed in the housing, and
coupled to the printed circuit board and the first antenna
module, to electrically connect the printed circuit board and
the first antenna module, a second antenna module disposed
in the housing, and including a base substrate and a con-
ductive pattern disposed on the base substrate, and a con-
ductive sheet, wherein the flexible printed circuit board is at
least partially overlapped with the second antenna module in
a direction of a rear surface of the housing, between the
printed circuit board and the first antenna module, and
wherein at least a portion of the conductive sheet is disposed
between the second antenna module and the flexible printed
circuit board at a portion where the second antenna module
and the flexible printed circuit board overlap.
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(57) ABSTRACT

An antenna module and an electronic device are provided.
The antenna module includes a substrate, a floating radiating
unit, a low-frequency radiating unit, and a feed unit. The
substrate has a first and a second direction that are not
parallel to each other. The floating radiating unit is spaced
apart from the low-frequency radiating unit along the first
direction, and the floating radiating unit and the low-fre-
quency radiating unit have a common side in the second
direction. The feed unit is located on the common side, and
is spaced apart from the floating radiating unit and the
low-frequency radiating unit along the second direction. A
projection path of the feed unit along the second direction
passes through the floating radiating unit and the low-
frequency radiating unit, and the feed unit is coupled with
the floating radiating unit and the low-frequency radiating
unit.
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(57) ABSTRACT

An electronic device may include: a housing which is at least
partially made of a conductive material, and has a first
surface facing a first direction, a second surface facing a
second direction opposite to the first surface, and at least one
side surface surrounding a space between the first surface
and the second surface; a slide plate coupled to the housing
so as to be slidable in a third direction perpendicular to the
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least one first non-conductive part formed on the at least one
side surface along the third direction, and at least one second
non-conductive part formed to cross over the first non-
conductive part; a substrate disposed in the space; and a
wireless communication circuit disposed on the substrate
and configured to transmit and receive a wireless signal
through the multiple conductive parts in at least one fre-
quency band.
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(57) ABSTRACT

According to various embodiments disclosed herein, an
electronic apparatus comprises: a first housing including a
first metal area and a first non-metal area; a second housing
configured to accommodate at least a portion of the first
housing and to guide a slide movement of the first housing,
the second housing including a second metal area and a
second non-metal area; and a display including a first
display region connected with the first housing and a second
display region extending from the first display region. In a
state in which the first housing is accommodated in the
second housing, the first metal area may face at least a
portion of the second non-metal area, and the first non-metal
area may face at least a portion of the second metal area.
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(57) ABSTRACT

An antenna structure includes a metal mechanism element,
a feeding radiation element, a first radiation element, a
second radiation element, a third radiation element, a fourth
radiation element, a fifth radiation element, a sixth radiation
element, and a tuning circuit. A slot is formed in the metal
mechanism element. The first radiation element is coupled to
the feeding radiation element. The tuning circuit is coupled
to the first radiation element. The second radiation element
is coupled to the feeding radiation element. The third
radiation element is coupled to a first grounding point on the
metal mechanism element. The fourth radiation element is
coupled to a second grounding point on the metal mecha-
nism element. The fifth radiation element is coupled to a
third grounding point on the metal mechanism element.

20 Claims, 4 Drawing Sheets

124
120{125
110
115
1122
Tuning Circuit
i
T w) o L+
125 s wvss



az United States Patent

Lai et al.

US012603435B2

US 12,603,435 B2
Apr. 14,2026

(10) Patent No.:
45) Date of Patent:

(54) ANTENNA STRUCTURE

(71) Applicant: Wistron NeWeb Corporation, Hsinchu
(TW)

(72) Inventors: Kuo Jen Lai, Hsinchu (TW);
Chin-Lien Huang, Hsinchu (TW)

(73) Assignee: WISTRON NEWEB

CORPORATION, Hsinchu (TW)
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 447 days.

(21) Appl. No.: 18/061,010

(22) Filed: Dec. 2, 2022

(65) Prior Publication Data
US 2024/0014560 A1 Jan. 11, 2024

30) Foreign Application Priority Data

Jul. 6,2022  (TW) i 111125410

(51) Int. CL
HO1Q 9/04
HO0IQ 21/28

(52) US. CL
CPC ... HO1Q 9/0421 (2013.01); HOIQ 21/28

(2013.01)

(2006.01)
(2006.01)

(58) Field of Classification Search
CPC ........ HO1Q 9/0421; HO1Q 21/28; HO1Q 9/04;
HO1Q 9/0407;, HO1Q 9/0442
See application file for complete search history.

100

.-“! < 7
Py
yoys
P I/ s

(56) References Cited
U.S. PATENT DOCUMENTS

11,145,990 B2  10/2021 Tseng et al.

2009/0009401 Al* 1/2009 Suzuki ...........cc..... HO01Q 21/28
343/700 MS

2016/0065260 Al* 3/2016 Heikura ............. HO04B 1/3838
455/575.5

2016/0336643 Al* 11/2016 Pascolini ............. HO01Q 9/0421
2019/0296446 Al* 9/2019 Tseng .......cccccoune. HO01Q 9/42

FOREIGN PATENT DOCUMENTS

CN 112751155 B * 4/2022 ... HO1Q 13/10
CN 108565544 B * 10/2023 .............. HO1Q 1/36
™ 201941493 A 10/2019

* cited by examiner

Primary Examiner — Jimmy T Vu
(74) Attorney, Agent, or Firm — McClure, Qualey &
Rodack, LLP

(57) ABSTRACT

The antenna structure includes a substrate, a ground layer, a
feeding unit, an antenna unit, and an inductive element. The
ground layer is disposed on the substrate. The feeding unit
is disposed on the substrate. The antenna unit is disposed on
the substrate and connected to the ground layer. The feeding
unit and the antenna unit are indirectly connected. One end
of the inductive element is electrically connected to the
feeding unit, and another end of the inductive element is
electrically connected to the antenna unit.
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An electronic device is provided. The electronic device
includes a housing, a first antenna including a first portion of
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a second part, a power distribution circuit electrically con-
nected to the first antenna through a first path and electrically
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first antenna may correspond to a second point of the second
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