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(57) ABSTRACT

An antenna of a terminal device, the antenna includes a
metal frame, a side of the metal frame is provided with at
least two slot units, each slot unit includes a first slot ring
and a second slot ring, the first slot ring and the second slot
ring communicate through a third slot, an outer edge cir-
cumference of the first slot ring is different from that of the
second slot ring. Portions of the metal frame on both sides
of the third slot are provided with an antenna feed point and
a ground feed point, respectively. The metal frame is elec-
trically connected with a ground plate in the terminal device.
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(57) ABSTRACT

An electronic device includes a housing including a front
plate, a rear plate facing away from the front plate, and a side
member surrounding a space between the front plate and the
rear plate and connecting one side of the front plate to one
side of the rear plate, an antenna structure including at least
part of the conductive portion, and a printed circuit board
disposed in the space and including at least one processor. At
least part of the side member is a conductive portion. The
conductive portion includes a first conductive pattern, a
second conductive pattern disposed at least partially coupled
to the first conductive pattern, and a third conductive pattern
disposed at least partially coupled to the first conductive
pattern and spaced apart from the second conductive pattern.
The antenna structure includes a first feeding part electri-
cally connected to a first location of the first conductive
pattern, a second feeding part electrically connected to a
second location of the first conductive pattern, wherein the
second location is closer to the third conductive pattern than
the first location, a first ground part electrically connected to
a third location between the first location and the second

(Continued)

REAR CAMERA

|

561

PRINTED CIRCUIT BOARD

510
520
il - 501{530
540



a2 United States Patent
Chang et al.

US011769939B2

a0y Patent No.:  US 11,769,939 B2
45) Date of Patent: Sep. 26, 2023

(54) ELECTRONIC DEVICE AND ANTENNA
STRUCTURE

(71) Applicant: WISTRON NEWEB
CORPORATION, Hsinchu (TW)

(72) Inventors: Hsuan-Jui Chang, Hsinchu (TW);
Hsieh-Chih Lin, Hsinchu (TW);
Guan-Ren Su, Hsinchu (TW);
Wei-Shan Chang, Hsinchu (TW);
Yi-Feng Wu, Hsinchu (TW);
Shang-Sian You, 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 0 days.

(21) Appl. No.: 17/835,239

(22) Filed: Jun. 8, 2022

(65) Prior Publication Data
US 2023/0216173 Al Jul. 6, 2023

(51) Int. CL
HO1Q 1/24 (2006.01)
HOIQ 1/22 (2006.01)
HOIQ 13/10 (2006.01)
HOIQ 9/42 (2006.01)
HOIQ 3/22 (2006.01)
HOIQ 5/35 (2015.01)
(52) US. CL
CPC ... HOIQ 1/2258 (2013.01); HOIQ 1/243

(2013.01); HOIQ 3/22 (2013.01); HOIQ 5/35
(2015.01); HO1Q 9/42 (2013.01); HOIQ 13/10
(2013.01)

(58) Field of Classification Search
CPC ... HO1Q 13/10; HO1Q 9/42; HO1Q 3/22;
HO1Q 1/243; HO1Q 5/35; HO1Q 1/2258
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

10,629,990 B2 4/2020 Chun et al.

FOREIGN PATENT DOCUMENTS

™ 1614940 B 2/2018
™ M583629 U 9/2019
™ 1742159 B 10/2021

Primary Examiner — Graham P Smith
(74) Attorney, Agent, or Firm — McClure, Qualey &
Rodack, LLP

(57) ABSTRACT

An electronic device and an antenna structure are provided.
The electronic device includes a metal housing, a partition
wall, a first antenna module, and a second antenna module.
The metal housing has a T-shaped slot. The slot includes an
opening end, a first closed end, and a second closed end. The
partition wall is connected with the metal housing. The first
antenna module has a first feeding element and a radiating
element. The second antenna module has a second feeding
element and an antenna array. The first antenna module and
the second antenna module are respectively disposed on two
sides of the partition wall, and the first antenna module is
closer to the opening end than the second antenna module.
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An antenna element includes a substrate, a first vertically
polarized dipole antenna, a second vertically polarized
dipole antenna, a reflector and a first feeding structure. The
substrate has a ground plate. The first vertically polarized
dipole antenna includes a first antenna branch and a second
antenna branch that are disposed in the substrate at an
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includes a third antenna branch and a fourth antenna branch
that are disposed in the substrate at an interval. The reflector
includes several reflection pillars that are arranged in the
substrate at intervals along a parabola. The first feeding
structure electrically connects each of the first antenna
branch, the second antenna branch, the third antenna branch,
and the fourth antenna branch to the ground plate.
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