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67 ABSTRACT

An antenna structure and an electronic device is provided. In
the antenna structure, when a switch assembly is in a second
state, at a target frequency, at least one of a second ground
end and a third ground end may be electrically isolated from
a ground plate, and a feeding end and a first ground end may
excite a ring-shaped radiator to operate mainly in an anti-
symmetry mode. When the switch assembly is in a first state,
the first ground end and at least one of the second ground end
and the third ground end are electrically connected to the
ground plate, and at least one of the second ground end and
the third ground end, the feeding end, and the first ground
end may excite the ring-shaped radiator to operate mainly in
a symmetry mode.
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An antenna includes a first radiator and a transmission line
having a first end and a second end. The first end is coupled
proximate to a ground end or an open end of the first
radiator, and a length T of the transmission line is set to
satisfy T=V4h or T=Y4A, where A is a dielectric wavelength
corresponding to one of resonances generated by the antenna
when the antenna is fed. A feeding circuit is coupled to a
coupling point of the transmission line in a configuration for
feeding the first radiator through the transmission line.
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(22) Filed: Jun. 14, 2024 the slot and connected to a ground plane of the slot antenna.

Another multi-band resonance antenna includes an electric

trace on a printed circuit board, a control line configured to

transfer a control signal, and a tuner circuit configured to tap

(51) Imt. CL at one or more points of the electric trace to ground based on
HO01Q 9/04 (2006.01) the control signal. The antenna may be included in a device
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(57) ABSTRACT

A antenna structure is arranged on a circuit board, a first
surface of the circuit board includes an RF circuit, and the
antenna structure includes: a metal screw, fixed on the first
surface through a metal hole; the metal hole forms a metal
ring; a plastic column, set above the metal screw; a metal
tube, embedded with the plastic column, wherein there is a
first predetermined distance between the metal tube and the
metal screw; a metal shrapnel, extending from a bottom of
the metal tube, wherein the metal screw is electrically
connected to the RF circuit or the metal tube is electrically
connected to the RF circuit to enable the metal screw and the
metal tube to transmit or receive signals. The present dis-
closure also provides an electronic device, and the metal
screw also uses to fix the circuit board to the housing of the
electronic device.
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A slot antenna device, including: a conductive shell, having
an inner surface and an outer surface facing away from each
other and having a slot, penetrating through the conductive
shell from the inner surface to the outer surface, and a
chamfer structure, formed at an intersection of the slot and
the inner surface; an inner frame, disposed on the inner
surface of the conductive shell, wherein the inner frame has
an overflow groove, an opening of the overflow groove faces
the inner surface, and a distance from the overflow groove
to the chamfer structure is 20 mm and <2.0 mm; an adhesive
glue, disposed between the conductive shell and the inner
frame, wherein a part of the adhesive glue is located in the
overtlow groove; and a circuit board, disposed on the inner
frame, wherein the circuit board and the slot form an antenna
radiator.

40

T2




US 20250385435A1

a2y Patent Application Publication o) Pub. No.: US 2025/0385435 Al

a9 United States

LIN et al.

43) Pub. Date: Dec. 18, 2025

(54) PLANAR ANTENNA

(71) Applicant: ALPHA NETWORKS INC., Hsinchu
(TW)

(72) Inventors: CHIH-YEN LIN, Hsinchu (TW);
JIA-YAN LIN, Hsinchu (TW)

(73) Assignee: ALPHA NETWORKS INC., Hsinchu
(TW)

(21) Appl. No.: 18/928,914

(22) Filed: Oct. 28, 2024
30) Foreign Application Priority Data
Jun. 17,2024 (TW) v, 113122332

Publication Classification
(51) Int. CL

HOIQ 13/10 (2006.01)
HO1Q 1/48 (2006.01)
200~

\.

»

HOIQ 5/30 (2015.01)
HO1Q 9/04 (2006.01)
(52) US. CL
CPC ... HOIQ 13/106 (2013.01); HO1Q 1/48
(2013.01); HOIQ 5/30 (2015.01); HOIQ
9/0407 (2013.01)
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A planar antenna is defined with a first axis having a first
direction and a second direction opposite to the first direc-
tion and a second axis having a third direction and a fourth
direction opposite to the third direction and includes a
substrate having a surface on which a first radiation element,
a first ground element, a second radiation element, and a
second ground element are disposed. An end of a first main
section of the first radiation element is for being fed with a
signal. The first ground element is on a side of the first
radiation element in the second direction. The second radia-

tion element is on a side of the first main section in the third
direction. The second ground element is on a side of a
second main section of the first ground element in the third
direction.
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Dual-antenna communication devices and methods are dis-
closed. The device comprises: a controller, having a first,
output, interface, comprising a first connector and a second
connector; a first antenna coupled between the first connec-
tor and a ground; and

a second antenna, coupled between the first connector and
the second connector; wherein the controller is config-
ured to: transmit an output signal from the first antenna
by providing a signal at the first connector and an
in-phase copy of the signal at the second connector, and
transmit the output signal from the second antenna by
providing the signal at the first connector and an

HO04B 5/48 (2024.01) opposite-phase copy of the signal at the second con-
H0IQ 5/50 (2015.01) nector.
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(57) ABSTRACT

An electronic device may include a processor, a wireless
communication circuit configured to provide a signal of a
specified frequency band, a switching circuit, a first housing
including a first conductive portion, and a second housing
which includes a second conductive portion and is rotatable
relative to the first housing, and may be configured to control
the switching circuit such that the signal is transmitted
through the second conductive portion, in an unfolded state
where the distance between the first conductive portion and
the second conductive portion is a predetermined distance or
more. The electronic device may be configured to control, in
a folded state where the distance between the first conduc-
tive portion and the second conductive portion is less than
the predetermined distance, the switching circuit to transmit
the signal through each of the second conductive portion and
a third conductive portion, and in the folded state, the second
conductive portion may be arranged to face at least a portion
of the first conductive portion. In the folded state, the third
conductive portion may be disposed at a position spaced
apart from the second conductive portion by a specified
distance or more.
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(57) ABSTRACT

An electronic device includes a conductive frame and a first
antenna unit. The conductive frame is disposed around a
periphery of the electronic device. The first antenna unit
includes a first conductive layer and a second conductive
layer spaced apart in a thickness direction of the electronic
device; a conductive connection portion is configured to
connect the first conductive layer and the second conductive
layer; and a conductive frame portion is a part of the
conductive frame. The conductive connection portion, the
conductive frame portion, the first conductive layer, and the
second conductive layer enclose a first cavity, and the first
conductive layer and the conductive frame portion are
spaced apart to form a first slot of the first cavity.
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(57) ABSTRACT

A foldable electronic device includes an antenna, a hinge
component, a first housing, and a second housing. The first
housing includes a second side frame and a third side frame
that are respectively located at two ends of the hinge
component, and a first side frame that is connected to ends
of the second side frame and the third side frame. When the
antenna is located on the first side frame, a distance between
a feed point and an edge that is of the ground plane and that
faces the second or the third side frame is Y5 to % of an
operating wavelength of the antenna; or when the antenna is
located on the second or the third side frame, a distance
between the feed point and the hinge component is % to %
of the operating wavelength of the antenna.
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(57) ABSTRACT

An antenna system is provided, including a first antenna and
a ground. The first antenna includes a first feed circuit, an
electrical component, a first stub, and a second stub. The
second stub is coupled to the first stub at a first connection
point, and the first stub is coupled to the ground, to form a
ground stub of the first antenna. The second stub includes a
first sub stub and a second sub stub, and the first sub stub and
the second sub stub are located on two sides of the first
connection point. The first sub stub is coupled to the first
feed circuit, and is configured to perform feeding on the first
antenna. In addition, a length of the second sub stub is
different from a length of the first sub stub, and the second
sub stub is coupled to the ground through the electrical
component.
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An antenna structure includes a first radiator, a second
radiator, a transmission line, a feed point, and a ground
point. A first end of the transmission line is electrically
connected to the feed point, a second end of the transmission
line is electrically connected to both the first radiator and the
second radiator, and the first radiator is electrically con-
nected to the ground point. In addition, an impedance of the
first radiator in a first state and an impedance of the second
radiator in a second state are conjugated, the transmission
line separately transmits electromagnetic energy to the first
radiator in the first state, and the transmission line separately
transmits electromagnetic energy to the second radiator in
the second state.
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(51) Imt. CL from the first antenna and/or the second antenna into an
H01Q 15/00 (2006.01) evanescent wave, to isolate a target signal between the first
HO01Q 1722 (2006.01) antenna and the second antenna.
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(57) ABSTRACT

An electronic device includes: a hinge structure; a foldable
housing including a first housing structure and a second
housing structure that are configured to be foldable relative
to each other around the hinge structure; a first antenna
provided in the first housing structure; a second antenna
provided in the second housing structure; a communication
circuit electrically connected to the first antenna and the
second antenna, and configured to transmit and receive data
through a first link and a second link established between an
external electronic device and the electronic device; and a
processor operatively connected to the communication cir-
cuit, wherein the processor is configured to: identify whether
an angle between the first housing structure and the second
housing structure satisfies a specified condition; and control
the communication circuit to transmit, through at least one
of the first link and the second link, a signal related to a
change in an operation of short-range wireless communica-
tion, based on whether the angle satisfies the specified
condition.
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Embodiments of this application disclose an antenna system
and an electronic device. The antenna system includes one
NFC antenna and N conventional antennas, and each of the
N conventional antennas includes a feed point, a grounding
point, and a radiating branch. M conventional antennas in
the N conventional antennas include blocking devices. An i”*
antenna includes an i” radiating branch, an i’ feed point, an
i” blocking device, and an i” grounding point, the i”
radiating branch is coupled to the i” feed point, and the i”
radiating branch is coupled to the i” grounding point
through the i” blocking device. The blocking device is
configured to block a radio frequency signal in a frequency
band of the NFC antenna in the M conventional antennas.
The M conventional antennas are within a field strength
range of radiation of the NFC antenna. Radiation perfor-
mance of the NFC antenna is improved.
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(57) ABSTRACT

According to various embodiments, an electronic device
includes: a first housing including a first area, a second
housing coupled to be slidable in a first direction from the
first housing and including a second area overlapping the
first area in a slide-in state, an antenna structure disposed in
the first housing to overlap the first area when the first
housing is viewed from the top, a conductive part disposed
in the second area and electromagnetically connected to the
antenna structure in the slide-in state, and wireless commu-
nication circuitry electrically connected to the antenna struc-
ture. The wireless communication circuitry may be config-
ured to transmit and/or receive radio signals in at least one
designated frequency band through the antenna structure and
the conductive part in the slide-in state.
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(57) ABSTRACT

The disclosure relates to an electronic device. An electronic
device according to an embodiment of the disclosure may
comprise a first housing; a second housing rotatably con-
nected to one side of the first housing and including a first
conductive portion; a third housing rotatably connected to

(21)  Appl. No-: 19/324,721 another side of the first housing; a first hinge member
(22) Filed: Sep. 10, 2025 disposed between the first housing and the second housing;
Lo a second hinge member disposed between the first housing
Related U.S. Application Data and the third housing; and a flexible display disposed on
(63) Continuation of application No. PCT/KR2024/ front surfaces of the first, second and the third housings and
008560, filed on Jun. 20, 2024. configured to be at least partially folded or unfolded, in a
state where the second housing and the third housing are
(30) Foreign Application Priority Data folded toward a portion of the flexible display disposed on
the first housing, the first conductive portion of the second
Jul. 10, 2023 (KR) .oovvviviiiiiie 10-2023-0089228 housing and a side portion of the third housing may be
Aug. 24,2023  (KR) coccoeveniieie 10-2023-0111416 spaced apart from each other.
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(57) ABSTRACT

An antenna system formed by one or more layers of a

(21)  Appl. No.: 19/324,839 Printed Circuit Board (PCB). The antenna system includes a

. first antenna element configured to resonate in a first fre-

22) Filed: Sep. 10, 2025
(22) File °p quency band centered at about 5.4 GHz and a second
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(63) Continuation of application No. 18/160,065, filed on element and the second antenna element fit within a rect-
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PCB. The first antenna element has a bandwidth of at least

Publication Classification 2 GHz and the second antenna element has a bandwidth of

(51) Int. CL at least 100 MHz, wherein the bandwidth is defined as
HO01Q 5307 (2015.01) having less than a —-10 dB return loss within the band. The
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