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(57) ABSTRACT 

An antenna assembly adapted to be assembled to a desktop 
computer includes a shielding body and an antenna body. 
The shielding body includes a first wall, two first shielding 
walls, and two second shielding walls. The first wall is 
connected to the two first shielding walls and the two second 

shielding walls and faces an outside of the desktop com­
puter. The antenna body is at the first wall of the shielding 
body, and one or more portion of the antenna body is 
connected to the first shielding wall or the second shielding 
wall. The antenna body is operated at a frequency range of 
2400 MHz and 2500 MHz or between 5150 MHz and 7125 
MHz. 
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(57) ABSTRACT 

An antenna module includes a metal cover, a substrate, a first 
radiating element and a second radiating element. The metal 
cover has a slot. The substrate is disposed corresponding to 
the slot. The first radiating element is disposed on the 
substrate, the first radiating element includes an excited 
section and a first radiating section connected in sequence, 
and the excited section has a feeding point. The second 
radiating element is disposed on the substrate, the second 
radiating element includes the excited section and a second 
radiating section connected in sequence, and the excited 
section is located between the first radiating section and the 
second radiating section. A length of the first radiating 
section is greater than a length of the second radiating 
section, the first radiating element is used to excite a first 
resonant frequency, and the second radiating element is used 
to excite a second resonant frequency. 
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(57) ABSTRACT 

A wireless communication device is provided. The wireless 
communication device includes a circuit board, an antenna 
module, a housing and a metal pattern unit. The antenna 
module is coupled to the circuit board, wherein the antenna 
module transmits a wireless signal, the antenna module 
defines a first FOY area and a second FOY area, and the first 
FOY area differs from the second FOY area. The housing 
covers the antenna module, wherein a lid portion of the 
housing corresponds to the first FOY area, and the lid 
portion has a first equivalent dielectric constant. The metal 
pattern unit corresponds to the second FOY area, the metal 
pattern unit causes a second equivalent dielectric constant, 
and the first equivalent dielectric constant differs from the 
second equivalent dielectric constant. 
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(57) ABSTRACT 

Various embodiments provide an antenna assembly and 
associated systems, devices, and methods. The antenna 
assembly may include two or more antennas, including a 
first antenna and a second antenna, coupled to a ground 
plane. The antenna assembly may further include an isola­
tion network coupled to the ground plane between the first 
and second antennas. The isolation network may include a 
conductive structure between conductive antenna portions 
of the first and second antennas, and an isolation circuit 
coupled between the conductive structure and the ground 
plane. The isolation circuit may include a resistor, an induc­
tor, and/or a capacitor (e.g., coupled in parallel with one 
another). Other embodiments may be described and claimed. 
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(57) ABSTRACT 

An electronic device includes a housing, and an antenna 
structure disposed in the inner space of the housing. The 
antenna structure includes a substrate including a first sur­
face, a second surface facing away from the first surface, and 
side surfaces surrounding a space between the first surface 
and the second surface. At least one antenna element is 
disposed to form a beam pattern in a direction in which the 
first surface is oriented, and at least one bracket is disposed 
in the inner space and configured to support the substrate 
such that the first surface is tilted to a predetermined angle 
with respect to a first direction. A wireless communication 
circuit is disposed in the inner space and is configured to 
form, via the at least one antenna element, the beam pattern 
in the direction in which the first surface is oriented. 
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(57) ABSTRACT 

An electronic device according to various embodiments of 
the present disclosure may comprise: a first housing; a 
second housing configured to accommodate at least a por­
tion of the first housing and to guide a sliding motion of the 
first housing; a flexible display including a first display area 
connected to the first housing, and a second display area 
extending from the first display area and capable of bending 
or rolling; a circuit board disposed in the first housing and 
movable in response to the sliding motion of the first 
housing; an antenna structure formed on an outer surface of 
the second structure, and including a first part and a second 
part that are symmetrical about a first axis perpendicular to 
the sliding motion direction; and a feeding structure dis­
posed on the circuit board configured to feed power to the 
antenna structure. The feeding structure is electrically con-
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(57) ABSTRACT 

A communication device with high radiation efficiency 
includes a click pad frame, a metal wall, and an antenna 
structure. The metal wall is coupled to the click pad frame. 
The antenna structure is coupled to the click pad frame. The 
click pad frame is disposed between the metal wall and the 
antenna structure. 

20 Claims, 8 Drawing Sheets 

570 

Battery Element 

Click Pad 

240 

110 

250 



c12) United States Patent 
Ilvonen et al. 

(54) MULTI-FEED ANTENNA ARRANGEMENT 
FOR ELECTRONIC APPARATUS 

(71) Applicant: HUAWEI TECHNOLOGIES CO., 
LTD., Shenzhen (CN) 

(72) Inventors: Janne Ilvonen, Helsinki (FI); Rasmus 
Luomaniemi, Espoo (FI); Anu 
Lehtovuori, Espoo (FI); Ville Viikari, 
Espoo (FI); Alexander Khripkov, 
Helsinki (FI); Joonas Krogerus, 
Helsinki (FI); Riku Kormilainen, 
Espoo (FI) 

(73) Assignee: Huawei Technologies Co., Ltd., 
Shenzhen (CN) 

( *) Notice: Subject to any disclaimer, the term ofthis 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 190 days. 

(21) 

(22) 

(65) 

(63) 

(51) 

(52) 

Appl. No.: 18/362,577 

Filed: Jul. 31, 2023 

Prior Publication Data 

US 2023/0378654 Al Nov. 23, 2023 

Related U.S. Application Data 

Continuation of application No. 
PCT/EP2021/052058, filed on Jan. 29, 2021. 

Int. Cl. 
H0lQ 9/04 
H0lQ 1124 
H0lQ 1150 

U.S. Cl. 

(2006.01) 
(2006.01) 
(2006.01) 

CPC ............. H0lQ 9/045 (2013.01); H0lQ 11243 

5 

(2013.01); H0lQ 1150 (2013.01); H0lQ 
9/0442 (2013.01) 

I 11111 11111111 111 lllll lllll lllll lllll lllll 11111 11111 11111 lll111 1111 1111 1111 
US012476376B2 

(IO) Patent No.: US 12,476,376 B2 
Nov. 18, 2025 (45) Date of Patent: 

(58) Field of Classification Search 

(56) 

EP 

CPC ....... H0lQ 1/243; H0lQ 9/045; H0lQ 9/0457 
See application file for complete search history. 

References Cited 

U.S. PATENT DOCUMENTS 

7,084,815 B2 
10,290,946 B2 

8/2006 Phillips et al. 
5/2019 Romano et al. 

(Continued) 

FOREIGN PATENT DOCUMENTS 

3168930 Al 5/2017 

OTHER PUBLICATIONS 

Liu et al., "A Differentially Fed Dual-Polarized Slot Antenna With 

High Isolation and Low Profile for Base Station Application," IEEE 

Antennas and Wireless Propagation Letters, vol. 18, No. 2, Piscataway, 

NJ, US, XP0 11707813, Total 5 pages, Institute of Electrical and 

Electronics Engineers, New York, New York (Feb. 2019). 

(Continued) 

Primary Examiner - Daniel Munoz 

(74) Attorney, Agent, or Firm - Leydig, Voit & Mayer, 
Ltd. 

(57) ABSTRACT 
An antenna arrangement comprising a dielectric element, at 
least one conductive element, an antenna radiator, and a 
plurality of exciter elements. The antenna radiator arranged 
at a first surface of the dielectric element and at a distance 
from the conductive element such that a gap is formed 
between the antenna radiator and a first surface of the 
conductive element. The exciter elements extend at least 
partially through a gap and are arranged on or adjacent to the 
conductive element. The antenna radiator may comprise a 
conductive material and be printed, sintered, painted, lami­
nated, or deposited onto the first surface of the dielectric 
element, or molded into the dielectric element. 
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(57) ABSTRACT 

An electronic device may include a housing including a 
front plate, a rear plate, and a side member surrounding a 
space formed by the front plate and the rear plate, a support 
member disposed in the space, at least one electronic com­
ponent disposed in the space, a first non-conductive member 
disposed on at least a portion of the support member and on 
the side member, a conductive pattern at least partially 
disposed between the side member and the first non-con­
ductive member, and a second non-conductive member 
disposed between the side member and a portion of the 
conductive pattern and a portion of the first non-conductive 
member, at least a portion of the conductive pattern may be 
spaced apart from the at least one electronic component by 
a predetermined distance, and a first inclined surface may be 
formed on a portion of the first non-conductive member. 
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(57) ABSTRACT 

The present disclosure provides a display panel, and belongs 

to the field of display technology. The display panel includes 
a display module and an antenna module located on a side 
of a display surface of the display module; the antenna 
module includes an antenna unit; the antenna unit includes 
a dielectric substrate, a radiation structure arranged on the 
dielectric substrate, a first feed line and a second feed line, 
the first feed line and the second feed line feed the radiation 
structure and are electrically connected with the radiation 
structure, and feeding directions of the first feed line and the 
second feed line are different; the radiation structure 
includes radiation patches for at least two radiation fre­
quency bands, and the radiation patches are electrically 
connected. 
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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 structure includes a feeding radiation element, a 
first radiation element, a second radiation element, a third 
radiation element, and a carrier element. The feeding radia­
tion element has a feeding point. The first radiation element 
is coupled to the feeding radiation element. The first radia­
tion element has a meandering structure. The second radia­
tion element is coupled to the feeding radiation element. The 
second radiation element is adjacent to the first radiation 
element. The third radiation element is coupled to the 
ground voltage. The third radiation element is adjacent to the 
second radiation element. The feeding radiation element, the 
first radiation element, the second radiation element, and the 
third radiation element are disposed on the carrier element. 
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The disclosure provides an integrated multi-feed antenna, 
including a first conductor layer, a second conductor layer, 
and multiple feeding conductor lines. The second conductor 
layer has a first center position. The second conductor layer 
has a closed slit structure. The closed slit structure surrounds 
the first center position to encircle forming a center region. 
The second conductor layer is spaced apart from the first 
conductor layer at a first interval. Each of the feeding 
conductor lines has one end electrically connected or elec­
trically coupled to the second conductor layer, and each has 
another end electrically connected to a signal source. Each 
of the feeding conductor lines excites the second conductor 
layer to generate at least one resonant mode. The resonant 
modes cover at least one identical wireless communication 
band. 
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