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Publication Classification
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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a housing including a frame at least partially
surrounding an internal volume of the electronic device, a
support disposed in the internal volume, and a non-conduc-
tive structure in contact with the frame and the support, a
printed circuit board (PCB) disposed on the support, a
conductive portion, defining a portion of the frame, includ-
ing at least one protruding portion protruding toward the
internal volume, a conductive pattern, in contact with the at
least one protruding portion, extending along an outer sur-
face of the non-conductive structure, a connection portion
electrically connecting the PCB and the conductive pattern,
respectively, and wireless communication circuitry electri-
cally connected to the PCB, configured to communicate with
an external electronic device via at least a portion of the
conductive pattern.
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(57) ABSTRACT

This application provides a foldable-screen electronic
device and an antenna apparatus thereof. When the foldable-
screen electronic device is in a folded state, parasitic radia-
tors of each primary radiator in an antenna may be divided
based on a communication scenario, and an operating fre-
quency of each radiator in the antenna (including the pri-
mary radiator) may be adjusted according to a preset fre-
quency adjustment rule, to enable a current direction of each
parasitic radiator of the primary radiator in the antenna and
a current direction of the primary radiator to meet an
expected target current direction, to improve performance of
the antenna (including the primary radiator).
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(57) ABSTRACT

Embodiments of this application provide an antenna struc-
ture and an electronic device. The antenna structure may
include a ground plane, a first radiator, and a first grounding
member connected to the first radiator. The antenna structure
may further include a second radiator, a third radiator, a
second grounding member connected to the second radiator,
and a third grounding member connected to the third radia-
tor. A first slot is formed between a first end of the first
radiator and a first end of the second radiator, and a second
slot is formed between a second end of the second radiator

Jan. 20, 2023 (CN) .cocereverrecieens 202310104601.6 and a second end of the third radiator.
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57 ABSTRACT

An antenna assembly, communication device and method
provide incorporating low band radio frequency communi-
cation transmission and reception antenna elements within a
narrow and small spatial footprint. The antenna assembly
has a first planar antenna element that includes a radiating
end portion extending in a first direction and electrically
connectable to an antenna feed and a radiating arm extend-
ing in an opposite second direction opposite. The antenna
assembly has a second planar antenna element that includes
a coupling arm extending in the second direction parallel to
and spaced by a slit from the radiating arm with a coupling
end portion extending in the second direction from the
coupling arm and electrically connectable to an antenna
ground. The communication includes a support structure
having a rectangular prismatic shape with a front side and
back side that are larger than left, right, top, and bottom
sides. Antenna assembly(ies) are positioned on narrow edge

(s).
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(57) ABSTRACT
Embodiments of this application provide an electronic
(1) Appl. No.: 19/343,237 device. Adjacent end portions of the first radiator and the
second radiator are spaced apart to form an antenna gap. In
oo a thickness direction of the middle frame, the display screen
(22) Filed: Sep. 29, 2025 and the back cover are disposed on two opposite sides of the
middle frame. The reinforcement body is located between
C the display screen and the back cover. Both the first con-
Related U.S. Application Data ductive support leg and the second conductive support leg
(63) Continuation of application No. PCT/CN2024/ are spaced from the reinforcement body, and the reinforce-
078603, filed on Feb. 26, 2024. ment body is disposed opposite to the antenna gap. In the
thickness direction of the middle frame, at least one of the
30) Foreign Application Priority Data first conductive support leg and the second conductive
support leg is located on one side that is of the reinforcement
Jun. 25,2023  (CN) ocovcvreveeineee 202310756770.8 body and that faces away from the display screen.
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ELECTRONIC DEVICE
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LTD., Shenzhen (CN); TSINGHUA Publication Classification

UNIVERSITY, Beijing (CN) (51) Int. CL
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(73) Assignees: HUAWEI TECHNOLOGIES CO., 67 ABSTRACT
LTD., Shenzhen (CN); TSINGHUA Embodiments of this application provide an antenna, and an
UNIVERSITY, Beijing (CN) electronic device. The antenna includes a radiating patch
layer, a ring-shaped metal layer, a first metal layer, and a
(21) Appl. No.: 18/996,844 feed element. The radiating patch layer includes four radi-
ating patches that are distributed in a 2x2 array. The ring-
(22) PCT Filed: Oct. 10, 2023 shaped metal layer is disposed in correspondence with a
peripheral edge part of the radiating patch layer, and is
(86) PCT No.: PCT/CN2023/123681 coupled and connected to the radiating patch layer. A
" plurality of metal columns are disposed on the first metal
§ 371 (c)(1), layer. The plurality of metal columns are electrically con-
(2) Date: Jan. 17, 2025 nected to the ring-shaped metal layer.
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DEVICE INCLUDING SAME
(51) Int. CL
(71) Applicant: Murata Manufacturing Co., Ltd., Ho1Q 9/04 (2006.01)
Nagaokakyo-shi (JP) (52) US. CL
CPC .o HO1Q 9/0485 (2013.01)
(72) Inventors: Kaoru SUDO, Nagaokakyo-shi (JP);
Yosuke SATO, Nagaokakyo-shi (IP)
(73) Assignee: Murata Manufacturing Co., Ltd., 67 ABSTRACT
Nagaokakyo-shi (JP)
(21)  Appl. No.: 19/348,824 An antenna device includes a first substrate and a second
B ’ substrate. The first substrate includes a ground electrode
(22) Filed: Oct. 3, 2025 having a flat plate-like shape, a radiating element having a
flat plate-like shape, and a peripheral electrode electrically
Related U.S. Application Data connected to the ground electrode. The second substrate
(63) Continuation of application No. PCT/JP2024/ includes a first main surface facing the first substrate, a
020144. filed on Junpg 2004 ’ second main surface) opposite to the first main surface, a
’ o ' ground electrode disposed on or in the second main surface),
(30) Foreign Application Priority Data and a ground pad disposed on or in the first main surface).
The peripheral electrode and the ground pad are connected
Jul. 19,2023 (JP) oo 2023-117736 to each other.
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(72) Inventor: Nolan Rlley, ALLEN, D, ¢ (US) HO04B 1/0003 (2013.01); HO04B 1/40
(2013.01); He1L 2224/08112 (2013.01); HeIL
(21)  Appl. No.: 18/780,484 2224/16257 (2013.01); HOIL 2924/14215
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(22) Filed: Jul. 23, 2024
(57) ABSTRACT
Publication Classification In described examples, an integrated circuit (IC) package
(51) Int. CL includes first and second external connectors at an external
HO1L 23/485 (2006.01) surface of the IC package, an IC die, and an antenna. The IC
HO1L 23/00 (2006.01) die is coupled to the first external connector. The antenna is
H01Q 122 (2006.01) coupled to the second external connector. The IC die and the
HO010 21/00 (2006.01) antenna are not coupled within the IC package.
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(57) ABSTRACT

An electronic device includes a radiator of a first antenna
and a radiator of a second antenna, the radiator of the first
antenna includes a first branch and a second branch, and the
second branch is disposed between the first branch and the
radiator of the second antenna. A gap is between the first
branch and the second branch, and a gap is between the
second branch and the radiator of the second antenna. Also
included is a first matching module, a first capacitor, and a
feeding portion. A first end of the first matching module is
connected to the second branch, a second end of the first
matching module is connected to the feeding portion, a first
end of the first capacitor is connected to the first branch, and
a second end of the first capacitor is connected between the
first matching module and the feeding portion.
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An antenna device includes a substrate, a ground plate, a first
element, and a second element. The substrate is a plate-
shaped dielectric. The ground plate is a plate-shaped con-
ductor provided on or inside the substrate. The first element
is a liner conductive element extending along the surface of
the substrate. The second element is a liner conductive
element having a three-dimensional shape. The second ele-
ment includes a standing portion perpendicular to the sub-
strate and a substrate parallel portion extending from an
upper end of the standing portion in a direction parallel to
the substrate. The substrate parallel portion includes a por-
tion that is parallel to a part of the first element. One of ends:
a lower end of the standing portion and an end of the first
element, is connected to a feed line, and another of the ends
is electrically connected to the ground plate.
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57) ABSTRACT

The present disclosure relates to a base station antenna.
comprising: a reflector: a first frequency band radiating
element located on the front side of the reflector; and a feed
board located on the front side of the reflector. the feed board
being configured to feed the first frequency band radiating
element, in which. a resonant circuit in a grounding path of
the first frequency band radiating clement is formed on the
feed board, and the resonant circuit is configured to at least
suppress current within a second frequency band different
from the first frequency band (FIG. 2a).
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(57) ABSTRACT
(21)  Appl. No.: 19/364,643 Disclosed is an electronic device. In embodiments of the

disclosure, in a case that positions of a first feed terminal and
a ground terminal are not changed, a first metal connection
arm in embodiments of the disclosure has a middle section
arranged with a clearance, and a length of an electric circuit
of an antenna formed by a metal frame radiation section is
equal to a sum of a length of a section located between a first

(22) Filed:  Oect. 21, 2025

Related U.S. Application Data

(63) Continuation of application No. PCT/CN2024/ connection position and a second connection position of the
081907, filed on Mar. 15, 2024. metal frame radiation section and a length of the middle
section. By the middle section, a total length of the antenna
(30) Foreign Application Priority Data is increased to a specific extent, and a length of an antenna
between the first feed terminal and the ground terminal is
Jun. 20, 2023 (CN) oo, 202310740807.8 increased.
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Publication Classification

(51) Int. Cl
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(52) US.CL
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(2013.01)

(57) ABSTRACT

A signal transfer method includes: transferring a first signal
in a first frequency band between a metal frame member and
a first front-end circuit, the metal frame member extending
along a portion of a periphery of an apparatus; and trans-
ferring a second signal in a second frequency band between
the metal frame member and a second front-end circuit by
reactively coupling the metal frame member and a coupling
element that is electrically connected to the second front-end
circuit.
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(57) ABSTRACT

A stacked patch array antenna (10) comprises a first sub-
strate (12), a first array of patch radiators (16a) arranged on
the first substrate (12), and a second array of patch radiators
(16b). Each radiator (16b) of the second array is stacked
with a respective radiator (16a) of the first array, so that each
radiator (16a) of the first array is disposed between the first
substrate (12) and a respective radiator (165) of the second
array.




