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An antenna unit, a manufacturing method thereof, a display
device, and an electronic apparatus. The antenna unit
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A mobile terminal having an antenna according to one
embodiment is provided. The mobile terminal comprises: a
first metal housing having a left side surface and a right side
surface that define the exterior; and a second metal housing
having a left side surface, a right side surface, and a bottom
side surface that define the exterior. A first conductive
member and a second conductive member of the second
metal housing each include a first sub member disposed on
a lower side surface and a second sub member disposed on
a left side surface or a right side surface; the left side surface
of the first metal housing and the second sub member of the
second metal housing overlap; the overlapping first metal
housing is not exposed to the exterior, while the second sub
member may be exposed to the exterior.
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(57) ABSTRACT

An antenna system includes a first antenna element and a
second antenna element. The first antenna element includes
a first ground element, a first radiation element, a second
radiation element, and a third radiation element. The first
radiation element has a first feeding point. The second
radiation element is coupled to the first ground element. The
third radiation element is coupled to the first ground ele-
ment. The third radiation element is adjacent to the first
radiation element and the second radiation element. The
second antenna element includes a second ground element,
a fourth radiation element, a fifth radiation element, and a
sixth radiation element. The fourth radiation element has a
second feeding point. The fifth radiation element is adjacent
to the fourth radiation element. The fifth radiation element is
coupled through the sixth radiation element to the second
ground element.
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(57) ABSTRACT

An antenna structure and an electronic device are provided.
The antenna structure includes a substrate with opposing
first and second surfaces, a first radiating element with a first
radiating portion and a second radiating portion, a third
radiating portion, a feeding portion, and a grounding portion
that are connected to the first radiating portion, a second
radiating element separate from but coupling with the first
radiating portion, a grounding element connected to the
grounding portion, and a feeding element. The first radiating
portion, the feeding portion, and the grounding portion are
disposed on the first surface. The second radiating portion
and the third radiating portion are disposed on the second
surface. A projected area of the second radiating portion onto
the first surface partially overlaps with the feeding portion.
A projected area of the third radiating portion onto the first
surface partially overlaps with the grounding portion.
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(57) ABSTRACT

According to an embodiment, an electronic device may
comprise: a first housing structure comprising a first surface
facing in a first direction, a second surface facing in a second
direction opposite to the first direction, a first side surface
and a second side surface facing opposite to each other and
surrounding at least a part of the space between the first
surface and the second surface, and a third side surface and
a fourth side surface facing opposite to each other while
being perpendicular to the first side surface; a second
housing structure comprising a third surface facing in a third
direction, a fourth surface facing in a fourth direction
opposite to the third direction, a fifth side surface and a sixth
side surface facing opposite to each other and surrounding at
least a part of the space between the third surface and the
fourth surface, and a seventh side surface and an eighth side
surface facing opposite to each other while being perpen-
dicular to the fifth side surface; a hinge structure connecting
between the first side surface and the fifth side surface; a
display disposed along at least a part of the third surface; at
least one antenna disposed near the first side surface inside
the first housing structure; and at least one wireless com-
munication module configured to transmit and/or receive a
signal in a selected or designated frequency band through
the at least one antenna. Various other embodiments may be
possible.
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(57) ABSTRACT

An antenna unit and a terminal device are provided. The
antenna unit includes a target metal groove, M feed portions
arranged at the bottom of the target metal groove, M
coupling bodies and a first insulator which are arranged in
the target metal groove, and at least two radiating bodies
borne by the first insulator, wherein the M feed portions are
insulated from the target metal groove, the M coupling
bodies are located between the bottom of the target metal
groove and the first insulator, each of the M feed portions is
electrically connected to one coupling body respectively,
each of the M coupling bodies is coupled with the at least
two radiating bodies and the target metal groove, different
radiating bodies have different resonance frequencies, and
M is a positive integer.
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(57) ABSTRACT

An electronic device including a first body, a second body,
and at least one cavity antenna module is provided. The
second body has a pivot side and a plurality of non-pivot
sides, and the pivot side is connected pivotally to the first
body. The cavity antenna module includes a metal cavity
body and a first antenna structure. The metal cavity body is
disposed in the second body and has an opening. A distance
between one of the non-pivot sides and the metal cavity
body is smaller than a distance between the pivot side and
the metal cavity body, and the opening faces the one of the
non-pivot sides. The first antenna structure is disposed in the
opening of the metal cavity body, and the first antenna
structure includes a feeding portion, a radiating portion, and
a ground portion connected with one another.
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(57) ABSTRACT

An antenna substrate includes a flat section where a radiat-
ing element is disposed, a flexible section disposed adjacent
to the flat section, a first electrical conductor having one end
portion connected to the radiating element inside the flat
section, and a second electrical conductor having one end
portion connected to the other end portion of the electrical
conductor inside the flexible section. The average or median
grain size in the extension direction of the first electrical
conductor is larger than the average or median grain size in
the extension direction of the second electrical conductor,
and the average or median aspect ratio of the electrical
conductor is larger than the average or median aspect ratio
of the electrical conductor.
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67 ABSTRACT

An electronic device including an antenna structure and a
switching circuit is provided. The antenna structure includes
a first radiating element, a second radiating element, a
feeding element and a grounding element. The first radiating
element incudes a first radiating part and a feeding part. The
second radiating element is coupled with the first radiating
element, and includes a main body and an arm that is
electrically connected to the switching circuit. The feeding
element includes a feeding end electrically connected to the
feeding part, and a grounding end electrically connected to
the grounding element. The antenna structure generates a
first operation bandwidth and second operation bandwidth
when the switching circuit is switched to a first and second
mode, respectively. A central frequency of the first operation
bandwidth is different from that of the second operation
bandwidth.
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A multi-loop resonance structure and a multiple-input and
multiple-output (MIMO) antenna communication system.
The multi-loop resonance structure includes a metal floor, a
first feed branch plate, and a first metal patch, where the
metal floor is disposed on a lower surface of the first
dielectric substrate, and the metal floor is provided with a
resonant-tank set; the first feed branch plate is disposed in
parallel on an upper surface of the first dielectric substrate,
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metal patch is connected to the metal floor through the first
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dielectric substrate, perpendicular to the first dielectric sub-
strate.

20 Claims, 7 Drawing Sheets




az United States Patent

US012034202B2

a0y Patent No.:  US 12,034,202 B2

Jeon et al. 45) Date of Patent: Jul. 9, 2024
(54) ANTENNA STRUCTURE AND ELECTRONIC (52) US. CL
DEVICE INCLUDING THE SAME CPC oo HO1Q 1/243 (2013.01); HO1Q 1/52

(71) Applicant: SAMSUNG ELECTRONICS CO.,
LTD., Suwon-si (KR)

(72) Inventors: Sinhyung Jeon, Suwon-si (KR);
Soohyun Seo, Suwon-si (KR);
Jongwan Shim, Suwon-si (KR);
Minwoo Yoo, Suwon-si (KR);
Byounguk Yoon, Suwon-si (KR);
Jongchul Choi, Suwon-si (KR)

(73) Assignee: SAMSUNG ELECTRONICS CO.,
LTD., Suwon-si (KR)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 329 days.

(21) Appl. No.: 17/531,452

(22) Filed: Nov. 19, 2021

(65) Prior Publication Data
US 2022/0158331 Al May 19, 2022

Related U.S. Application Data

(63) Continuation of application No.
PCT/KR2021/016991, filed on Nov. 18, 2021.
30) Foreign Application Priority Data
Nov. 19, 2020 (KR) .cocoeveviericenene 10-2020-0155520
Apr. 19,2021  (KR) ccvveeveercine 10-2021-0050710
(51) Int. CL
HOI1Q 124 (2006.01)
H010 1/52 (2006.01)
(Continued)
101
= e j
350 = <N
N
\f//
SO
(2
\ {
)
7 /
420 410

a0

(2013.01); HO1Q 5/307 (2015.01); HO4M
1/0268 (2013.01); HO5K 9/005 (2013.01)

(58) Field of Classification Search
CPC ... HO01Q 1/22; HO1Q 1/2258; HO1Q 1/2266;
HO1Q 1/243; HO1Q 1/38; HO1Q 1/52;

(Continued)
(56) References Cited
U.S. PATENT DOCUMENTS

2015/0002389 Al
2016/0187929 Al

1/2015 TLefebvre et al.
6/2016 Kim et al.

(Continued)

FOREIGN PATENT DOCUMENTS

EP 3318953 3/2020
KR 10-1570869 11/2015
(Continued)

OTHER PUBLICATIONS

International Search Report and Written Opinion dated Mar. 2, 2022
in corresponding International Application No. PCT/KR2021/
016991.

Primary Examiner — Robert Karacsony
(74) Attorney, Agent, or Firm — Nixon & Vanderhye,
PC.

(57) ABSTRACT

According to various embodiments of the disclosure, an
electronic device may include: a housing, a rollable display,
a shielding case disposed inside the housing and surrounding
at least a part of the rollable display, and including a first
opening accommodating the rollable display, and a first
antenna structure including at least one antenna disposed in
an area outside the shielding case.
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(57) ABSTRACT

According to an embodiment of the disclosure, an electronic
device comprises: a housing including a front plate, a rear
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second conduction unit, and the third conduction unit, and
which includes a first opening extending from the first
segment and positioned within a specified proximity of the
first conduction unit; a printed circuit board positioned
inside the space between the support and the rear plate, and
including first and second terminals electrically connected to
at least part of the support surrounding the first opening, a
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portion; and at least one processor configured to control at
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