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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a first housing including first side and second sides
facing opposite directions and a first lateral member sur-
rounding a first space between the first and second sides, a
second housing foldably connected to the first housing by a
hinge, and including a third side facing a same direction as
the first side in an unfolded state, a fourth side facing an
opposite direction to the third side, and a second lateral
member surrounding a second space between the third and
fourth sides, a first bendable display extending from the first
side to at least a portion of the third side, a second display
visible through the fourth side and including a conductive
plate on a rear surface thereof, an antenna disposed in the
second housing, a wireless communication circuit electri-
cally connected to the antenna through a first electrical path
at a first point in the second space, and at least one
conductive connection member disposed in the second space
and connected to the ground. The conductive plate is elec-
trically connected to ground at a second point spaced apart
from the first point through the at least one conductive
connection member.
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(57) ABSTRACT

According to an embodiment, an electronic device includes:
a housing forming an inner space of the electronic device; a
printed circuit board (PCB) disposed in the inner space and
including a ground; a microphone module including a
microphone housing disposed at a point on the PCB adja-
cent to a side surface of the housing, the microphone hous-
ing being electrically connected with the ground; a conduc-
tive member comprising a conductive material disposed,
spaced apart from a surface of the microphone housing by
a specified distance or less, and overlapping at least part of
the microphone housing with reference to a first direction in
which a rear surface of the electronic device faces, the con-
ductive member being coupled and electrically connected
with the microphone housing; and a wireless communica-
tion circuit disposed on the PCB, and the wireless commu-
nication circuit is configured to transmit and/or receive a
signal of a specified frequency band, based on an electrical
path including the conductive member and the microphone
housing, by feeding the conductive member.
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57) ABSTRACT

An electronic device is provided. The electronic device
includes a housing including a first surface, a second surface
opposite to the first surface, and a side surface between the
first surface and the second surface, an antenna including a
carrier including a first carrier surface facing the side sur-
face, a second carrier surface opposite to the first carrier
surface and a plurality of side carrier surfaces between the
first carrier surface and the second carrier surface, and a
patch positioned on the first carrier surface, a first capacitive
sensor positioned between the first carrier surface and the
side surface, and a filler positioned between the side surface
and the first carrier surface.
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Publication Classification

(51) Int.CL
H01Q 1/24 (2006.01)
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HO01Q 1/38 (2006.01)
(52) US. CL
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(57) ABSTRACT

An electronic device is provided. The electronic device
includes first and second printed circuit boards (PCBs); a
flexible PCB (FPCB) connecting the first and second PCBs;
and an antenna module between the first and second PCBs.
The antenna module includes: a first pattern layer provided
on a first substrate surface and forming a first coil pattern; a
second pattern layer provided on a second substrate surface
and forming a second coil pattern; an overlapping area in
which the FPCB is provided between portions of the second
pattern layer; and a plurality of pattern areas in which the
portions of the second coil pattern are respectively provided
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7) ABSTRACT

An electronic device is provided. The electronic device
includes a first conductive frame, a second conductive
frame, a split portion, a conductive structure disposed inside
the electronic device, a first conductive member, and a wire-
less communication circuit electrically connected to the first
conductive frame, the second conductive member, a con-
ductive portion, and the first conductive member, and the
second conductive member, wherein the wireless communi-
cation circuit may be configured to transmit and/or receive a
radio signal by using at least a portion of an electric path
provided by the first conductive frame, the first conductive
member, the second conductive member, the conductive
portion, and the conductive structure by feeding power to
the first conductive member and/or the second conductive
member.
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Suwon-si (KR)
(21) Appl. No.: 18/171,897 An electronic device is provided. The electronic device
includes a flexible display comprising a display panel which
(22) Filed: Feb. 21, 2023 includes a first portion, a second portion, and a third portion,
and is disposed to be at least partially visible in a folded
Related U.S. Application Data state, an array antenna which is formed on a dielectric sheet
(63) Continuation of application No. PCT/KR2021/  disposed on the display panel and includes a first mesh
010538, filed on Aug. 10, 2021. pattern portion disposed at a position corresponding to the
first portion, a second mesh pattern portion disposed at a
(30) Foreign Application Priority Data position corresponding to the third portion, and at least one
third mesh pattern portion formed at a position spaced apart
Aug. 25,2020  (KR) cccoevrrrercrecienne 10-2020-0107192 from the first mesh pattern portion, at a position correspond-
Publication Classification ing to the first portiqn, a wireless c.ommuni.cation ci.rcuit
configured to transmit and/or receive a wireless signal
(51) Int. CL through the array antenna, and a phase shifting means

HOIQ 124 (2006.01) disposed in an electrical path between the wireless commu-
GO6F 1/16 (2006.01) nication circuit and the array antenna.
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7) ABSTRACT

An electronic device includes a substrate, plural varactors, a
memory element, a driving unit and plural antenna ele-
ments. Each varactor is defined with a capacitor-voltage
characteristic curve. The memory element is defined with
one or more lookup tables for recording the capacitance
values and varactor voltage values of the capacitor-voltage
characteristic curve. The driving unit outputs plural voltage
signals respectively to the varactors, and each voltage signal
respectively provided with one varactor voltage value. Each
antenna element is provided with various phase values in
response to the capacitance values of the corresponding var-
actor. A selective one of the varactor voltage values in
response to the required capacitance value of the corre-
sponding varactor is found out from the lookup table(s)
and delivered by the driving unit. The antenna elements
are together enabled to form a wave beam with a character-
istic wavefront in accordance with the capacitance values
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(57) ABSTRACT

The disclosure provides a multi-feed antenna including a
first conductor layer, a second conductor layer, four sup-

1

porting conductor structures and four feeding conductor
lines. The second conductor layer has a first center position
and is spaced apart from the first conductor layer at a first
interval. The four supporting conductor structures respec-
tively electrically connect the first conductor layer and the
second conductor layer and form four electrically connected
sections at the second conductor layer. The four electrically
connected sections respectively extend from different side
edges of the second conductor layer toward the first center
position, so that the second conductor layer forms four
mutually connected radiating conductor plates. The four
feeding conductor lines are all located between the first
conductor layer and the second conductor layer. The four
feeding conductor lines and the four supporting conductor
structures form an interleaved annular arrangement. Each of
the feeding conductor lines has one end electrically con-
nected to a coupling conductor plate. Each of the coupling
conductor plates is spaced apart from a different one of the
radiating conductor plates at a coupling interval. Each of the
feeding conductor lines has another end electrically con-
nected to a signal source respectively. The four feeding
conductor lines excite the second conductor layer to gener-
ate at least four resonant modes. The at least four resonant
modes cover at least one identical first communication band.
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(71) Applicant: Wistron NeWeb Corp., Hsinchu (TW) (2015.01)
(72) Inventor: Shih-Chiang WEI, Hsinchu (TW) 57 ABSTRACT
An antenna structure includes a first ground element, a
second ground element, a first radiation element, a second
(21) Appl. No.: 17/811,652 radiation element, a third radiation element, a fourth radia-
tion element, a fifth radiation element, and a first capacitor.
The first capacitor is coupled between the first radiation
(22) Filed: Jul. 11, 2022 element and the first ground element. The second radiation
element and the third radiation element are coupled to the
30) Foreign Application Priority Data second ground element, and are disposed adjacent to the first
radiation element. The first radiation element is disposed
Dec. 17,2021 (TW) e, 110147420 between the second radiation element and the third radiation
element. The fourth radiation element and the fifth radiation
element are coupled between the first ground element and
Publication Classification the second ground element. The first radiation element, the
second radiation element, and the third radiation element are
(51) Int. ClL substantially surrounded by the first ground element, the
HO01Q 9/04 (2006.01) second ground element, the fourth radiation element, and the
H01Q 5/335 (2006.01) fifth radiation element.
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(57) ABSTRACT

An antenna device disposed on a side frame of a metal case.
The antenna device includes a first slot, a dielectric sub-
strate, a feeding metal portion, a ground portion, and a
feeding source. The first slot is on the side frame, so that a
part of the side frame surrounded by the first slot serves as
a radiating metal portion. The dielectric substrate includes a
first surface and a second surface and is disposed on the
radiating metal portion through the first surface. The feeding
metal portion is on the second surface of the dielectric

Dec. 17,2021  (TW) i 110147584 . . .
substrate, so that a vertical projection of the feeding metal
s . . portion overlaps with the radiating metal portion. The
Publication Classification ground portion is on the second surface of the dielectric
(51) Int. CL substrate and connected to the metal case. The feeding
HO010Q 9/04 (2006.01) source is on the second surface and connected to the feeding
H01Q 122 (2006.01) metal portion and the ground portion.
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PETROLEUM AND MINERALS,
Dhahran (SA)
An antenna system and a method for fabricating an antenna
(21)  Appl. No.: 17/890,751 system are disclosed. The antenna system includes a sub-
_ strate having a top side and a bottom side, a single straight
(22) Filed: Aug. 18, 2022 microstrip line on the top side of the substrate, a microstrip
Related U.S. Application Data power divider (PD) on the tqp side gf the substrate, gnd a
o o ground plane on the bottom side. An input end of the single
(60)  Provisional application No. 63/292,100, filed on Dec. straight microstrip line is adjacent and vertical to a first edge
21, 2021. of the substrate, and an output end of the single straight
.. . . microstrip line is open. An input end of the microstrip PD is
Publication Classification adjacent and vertical to a second edge of the substrate, and
(51) Int. CL eight output ends of the microstrip PD are open. The first
H010Q 9/06 (2006.01) edge is parallel to the second edge. Further, three concentric
H010Q 5/371 (2006.01) square slots are etched on the ground plane.
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Publication Classification

(51) Int. CL
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ANTENNA CURRENT
TO BE INDUCED

201 —

H01Q 1926 (2006.01)
HO0I1Q 1/48 (2006.01)
(52) US.CL
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7 ABSTRACT

Provided are an antenna device and a wireless communica-
tion device that are small in size and capable of transmitting
and receiving vertically polarized waves without requiring
an additional noise countermeasure. The antenna device
(100) includes: a feeding antenna element (101) having an
element section (101A) parallel to a ground surface, one end
of which is electrically connected to a supply source (203)
supplying a wireless communication signal; and a parasitic
antenna element (102) having a vertical element section dis-
posed perpendicular to the ground surface, and being dis-
posed near another end of the feeding antenna element
(101). The wireless communication device (200) includes:
a substrate (201) on which a ground layer (202) having a
reference potential and a supply source (203) supplying a
wireless communication signal are formed; and the antenna
device (100).
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Publication Classification

(51) Int.CL
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(57) ABSTRACT

An antenna module includes: a first antenna unit, a second
antenna unit, and a third antenna unit, each of the first
antenna unit, the second antenna unit, and the third antenna
unit including a first antenna element and a second antenna
element that are crossed diagonally with each other; a first
signal distributor configured to distribute a first radio fre-
quency (RF) signal to the first antenna element of each of the
first antenna unit, the second antenna unit, and the third
antenna unit; a second signal distributor configured to dis-
tribute a second RF signal to the second antenna element of
each of the first antenna unit, the second antenna unit, and
the third antenna unit; and first stub circuits connected to line
tracks of the first signal distributor connected to the first
antenna unit, the second antenna unit, and the third antenna
unit.
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(57) ABSTRACT

An antenna substrate includes: a first insulating layer sur-
rounding a cavity; a second insulating layer of which at least
a portion is disposed in the cavity and containing an insu-
lating material different from an insulating material of the
first insulating layer; a first patch antenna having one surface
facing the first insulating layer by an amount greater than
half of an area of the first patch antenna; and a second patch
antenna having one surface facing the cavity by an amount
greater than half of an area of the second patch antenna.
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(57) ABSTRACT

According to various embodiments of the present disclo-
sure, an electronic device comprises: a dielectric sheet dis-
posed between a display panel and at least one portion of a
housing and includes a conductive mesh comprising a plur-
ality of conductive lines, the dielectric sheet including at
least one first mesh pattern part disposed in a first region
of the dielectric sheet, a second mesh pattern part disposed
in a second region at least partially surrounding the first
region, and at least one dummy pattern part which segments
the at least one first mesh pattern part and the second mesh
pattern part in a third region between the first region and the
second region; and a wireless communication circuit dis-
posed in the housing and electrically connected to the at
least one first mesh pattern part, wherein the at least one
dummy pattern part may include a plurality of segments
formed in the third region by partially removing the plural-
ity of conductive lines.
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7) ABSTRACT

An antenna structure and an electronic device, are provided.
The antenna structure includes a first antenna and a second
antenna, the first antenna includes a first radiator, a second
radiator, a first port, and a second port, and the second
antenna includes a third radiator and a third port. The first
radiator, the second radiator, and the third radiator jointly
constitute a ring structure, and there is a first gap between
the first radiator and the second radiator, a second gap
between the first radiator and the third radiator, and a third
gap between the second radiator and the third radiator.
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(57) ABSTRACT

An electronic device includes an antenna unit having an
antenna body having a feed point and a ground point
between a first end and a second end. The antenna body has
an operating band with a resonance of a first wavelength. An
electrical length of the antenna body from the feed point to
the ground point is greater than or equal to %4 and less than
Y5 of the first wavelength. An electrical length from the first
end to the feed point is greater than or equal to %4 and less
than or equal to Y4 of the first wavelength. An electrical
length from the second end to the ground point is greater
than or equal to Y4 and less than or equal to Y4 of the first
wavelength. The antenna body is adapted to operate in a slot
mode and in a wire mode.
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Suwon-si (KR) An antenna apparatus includes a dielectric layer; and a via
that extends through the dielectric layer, the via includes a
(21) Appl. No.: 17/981,668 conductive first portion and a non-conductive second portion
surrounded by the conductive first portion. An antenna of the
(22) Filed: Nov. 7, 2022 antenna apparatus is fed through the via.
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(57) ABSTRACT

One example antenna includes a radiator, and a first feed
point and a second feed point that are disposed on the
radiator. One end of the radiator is an open end, and the first
feed point is located between the open end and the second
feed point. The radiator includes a first position and a second
position, where a distance between the first position and the
open end along the radiator is a quarter of a target wave-
length, and a distance between the second position and the
first feed point along the radiator is a half of the target
wavelength. The first feed point is disposed at a position that
deviates from the first position by a first preset value. The
second feed point is disposed at a position that deviates from
the second position by a second preset value.
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DUAL-FREQUENCY AND DUAL-
POLARIZATION ANTENNA AND
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(57) ABSTRACT

A dual-frequency and dual-polarization antenna for simulta-
neously transmitting and receiving dual-frequency 5G sig-
nals comprises a first substrate; a first polarization antenna
comprising a first radiation portion disposed on a first sur-
face of the first substrate and a second radiation portion dis-
posed on a second surface of the first substrate; a second
polarization antenna comprising a third radiation portion
disposed on the first surface of the first substrate and a fourth
radiation portion disposed on the second surface of the first
substrate; a second substrate located in a side of the second
surface of the first substrate, a surface of the second sub-
strate close to the first substrate is a copper-clad surface;
and layout directions of the first polarization antenna and
the second polarization antenna are orthogonal to each
other in the first substrate. An electronic device comprising
the dual-frequency and dual-polarization antenna is also
provided.
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An electronic device is provided. The electronic device
includes an antenna structure and a housing. The antenna
structure includes a first radiating element, a grounding
element, and a second radiating element. The first radiating
element includes a first radiating portion and a grounding
portion. Two ends of the grounding portion are respectively
connected with the first radiating portion and the grounding
element. The first radiating portion, the grounding portion
and the grounding portion form a surrounding structure. The
second radiating element includes a second radiating por-
tion, a third radiating portion, a fourth radiating portion, and
a feeding portion connected between the second radiating
portion, the third radiating portion and the fourth radiating
portion. The second radiating portion and the first radiating
portion are separated from each other and couple to each
other.
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(21) Appl. No.: 17/566,653 member includes at least one generally hook-shaped arm
member configured to engage a hook receiving element
(22) Filed: Dec. 30, 2021 integrated with or attached to a sidewall of the small cell
housing. The antenna support bracket may further include a
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Publication Classification
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(57) ABSTRACT

An electronic device including a housing is provided. The
electronic device includes a display module, a communica-
tion module, a processor, and a speaker, wherein the speaker
includes a speaker enclosure in which a first case and a
second case are combined, and the speaker enclosure is
arranged in the inner space of the housing and spaced apart
from the housing at a predetermined interval, a first antenna
pattern is arranged on the surface of the first case, a second
antenna pattern is arranged on the surface of the second case,
the first antenna pattern and the second antenna pattern are
electrically coupled to each other, and the first antenna
pattern and the second antenna pattern may be arranged to
prevent overlapping with a speaker component arranged
inside the speaker enclosure.
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An electronic device may include a housing including a first
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(57) ABSTRACT

An antenna includes a first radiator, a second radiator, and a
feed. The first radiator has a first feed point and a first ground
point. The second radiator has a second feed point and a
second ground point. The antenna further includes a con-
nection line. The connection line has a first end and a second
end that are opposite to each other. The first end is coupled
to the first feed point of the first radiator, and the second end
is coupled to the second feed point of the second radiator. A
feeding point is disposed on the connection line, and the
feeding point is coupled to the feed.
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(57) ABSTRACT

An antenna system includes a dielectric substrate, a ground
element, and a first antenna element. The dielectric substrate
has a first surface and a second surface, which are opposite
to each other. The ground element is disposed on the first
surface of the dielectric substrate. The first antenna element
includes a first radiation element, a feeding radiation ele-
ment, a second radiation element, and a shorting radiation
element. The first radiation element has a feeding point, and
is disposed on the second surface of the dielectric substrate.
The feeding radiation element is adjacent to the first radia-
tion element. The second radiation element is coupled to the
feeding radiation element. The second radiation element is
further coupled through the shorting radiation element to the
ground element.
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(57) ABSTRACT

An antenna module (10) includes a ground electrode (30) in
which a slit (33) is formed in such a manner as to form an
opening along a perimeter of the ground electrode, a first
antenna (110) and a second antenna (110A) arranged in or on
the ground electrode (30), and a coupling reducing electrode
(200) connected to the ground electrode (30) within the slit
(33). The slit (33) is formed on a path leading from the first
antenna (110) to the second antenna (110A) along the
perimeter of the ground electrode. The coupling reducing
electrode (200) includes a first conductor (220) having a
length corresponding to a first frequency and a second
conductor (230) having a length corresponding to a second
frequency, which is higher than the first frequency.
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(57) ABSTRACT

An electronic device, according to various embodiments of
the present disclosure, may comprise: a first layer including
a first antenna having a patch shape, and a second antenna
at least partially surrounding the first antenna and having a
coil shape; a second layer including a first pattern disposed
at a position corresponding to the first antenna and config-
ured to operate as a ground of the first antenna, and a second
pattern electrically connected to the second antenna; a
dielectric disposed between the first layer and the second
layer; and a magnetic material disposed under the dielectric
at a position corresponding to the second antenna.
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