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The present disclosure provides an antenna and electronic 
device. The antenna includes a dielectric substrate, and a 
first radiation patch, at least one second radiation patch and 
a feed unit disposed on the dielectric substrate; the feed unit 
is electrically connected with the first radiation patch; a 
switch unit is arranged between each second radiation patch 
and the first radiation patch; the switch 画t includes a 
driving electrode and a membrane bridge arranged on the 
dielectric substrate, a bridge deck of the membrane bridge is 
suspended on a side, away from the dielectric substrate, of 
the driving electrode, and an insulating layer covers on a 
side, close to the bridge deck, of the driving electrode; the 
switch unit is configured to control whether the membrane 
bridge allows a current between the first radiation patch and 
the second radiation patch by controlling a voltage applied 
to the driving electrode. 
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(57) ABSTRACT 

A planar inverted-F antenna has a first planar radiating 
element, a first feed element electrically connected to a first 
area of the first planar radiating element, and a first ground 
element electrically connected to a second area of the first 
planar radiating element. The first planar radiating element 
is a multi-band radiating element configured to operate at a 
plurality of frequency bands including at least one frequency 
band at which location signals are communicated and mul­
tiple frequency bands at which wireless broadband signals 
are communicated. The first planar radiating element sup­
ports, within a single radiating element, comm画cation of 
location signals and comm画cation of wireless broadband 
signals. In certain embodiments, the first planar radiating 
element has a first substantially L-shaped region, a second 
substantially L-shaped region inverted with respect to, and 
forming a continuation of, the first region, and a third region 
forming a continuation of the first or second region. 
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An antenna module includes a dielectric substrate that has an 
upper surface and a lower surface; radiating elements that 
have a flat-plate shape; and dielectric layers. The radiating 
elements are arranged in the dielectric substrate and can 
radiate respective radio waves in mutually-different fre­
quency bands. The dielectric layer is arranged in a manner 
to cover a first region in which the radiating element is 
arranged. The dielectric layer is arranged in a manner to 
cover a second region in which the radiating element is 
arranged. Dielectric constants of the dielectric layers are 
higher than a dielectric constant of the dielectric substrate. 
The first region and the second region are aq」acent to each 
。ther. The radiating element overlaps with the ra山ating
element or the radiating element in plan view in a normal 
direction of the dielectric. 

20 Claims, 11 Drawing Sheets 

(A) 

x - 1

八
'
;
,
e

r4 

R (; I : 酆勺丶
~. R`` 2 

，簽 x 磷；4,＇召 1 l」知



I 1111111111111111 lllll lllll 111111111111111 1111111111 111111111111111 IIII IIII 
US012413254B2 

c12) United States Patent 
Yu et al. 

(10) Patent No.: US 12,413,254 B2 
(45) Date of Patent: Sep. 9, 2025 

(54) ELECTRONIC DEVICE INCLUDING 
ANTENNA 

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

(72) Inventors: Changha Yu, Suwon-si (KR); Yunsik 
Kim, Suwon-si(KR); Woosuk Kang, 
Suwon-si (KR); Mincheol Seo, 
Suwon-si (KR); Gyubok Park, 
Suwon-si (KR); Donghun Shin, 
Suwon-si (KR); Minkyung Lee, 
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 389 days. 

(21) Appl. No.: 18/098,332 

(22) Filed: Jan. 18, 2023 

(65) Prior Publication Data 

US 2023/0253992 Al Aug. 10, 2023 

Related U.S. Application Data 

(63) Conti of ontinuation of application No. 
PCT/KR2022/020297, filed on Dec. 14, 2022. 

(30) Foreign Application Priority Data 

Feb. 8, 2022 (KR).. ……..………….. 10-2022-0016196 

(51) Int. Cl. 
H04B 1/00 
HOJQ 1/24 

(58) Field of Classification Search 
CPC ……..H04B 1/0064; HOlQ 1/243; HOlQ 1/48; 

HOlQ 9/045; HOlQ 21/30; HOlQ 5/328; 
(Continued) 

(56) References Cited 

U.S. PATENT DOCUMENTS 

ll,043,734 B2 + 6/2021 Ha........................... HOlQ 1/48 
RE48,738 E * 9/2021 Kwak.................... HOlQ 5/371 

(Continued) 

FOREIGN PATENT DOCUMENTS 
cNKR 

113782974 A 12/2021 
10-2017-0007086 A 1/2017 

(Continued) 

OTHER PUBLICATIONS 

International S函ch Report dated Mar. 21, 2023 for KR Application 
No. KR/2022/020297. 

(Continued) 

Primary Examiner - Nizar N Sivji 
(74) Attorney, Agent, or Firm -Nixon & Vanderhye P.C. 

(57) ABSTRACT 

(2006.01) 
(2006.01) 

(Continued) 
(52) U.S. Cl. 

CPC ………..H04B 1/0064 (2013.01); HOlQ 1/243 
(2013.01); HOlQ 1/48 (2013.01); HOlQ 9/045 

(2013.01); HOlQ 21J30 (2013.01); H04M 
1/0277 (2013.01) 

An electronic device may include a housing including a first 
side surface and a second side surface; a support member 
disposed inside the housing and connected to a part of the 
first and second side surfaces; a first opening formed 
between the first side surface and the support member, and 
a second opening formed among a part of the first side 
surface, the second side surface, and the support member; a 
printed circuit board disposed on the support member and 
having a ground; a first conductive portion disposed between 
a first segmenting portion formed in the first side surface and 
a second segmenting portion formed in the second side 
surface, and including a first ground portion, a first feeding 
point, a first point, and/or a second point; a second conduc­
tive portion disposed between the first segmenting portion 
and a third segmenting portion formed in the first side 

(Continued) 
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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 co皿nu­
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. 

20 Claims, 18 Drawing Sheets 

, 
2讜笠13

23l 

223 

2.b l|^ 
: l 6 

2191 

泣1~ ` 

、-212
2212 

'" 

,;1 1 
`` 

, 
' x "4 , , 1 2 



c12) United States Patent 
Wu 

(54) ANTENNA DEVICE AND MOBILE 
TERMINAL 

(71) Applicant: GUANGDONG OPPO MOBILE 
TELECOMMUNICATIONS CORP., 
LTD., Dongguan (CN) 

(72) Inventor: Xiaopu Wu, Dongguan (CN) 

(73) Assignee: GUANGDONG OPPO MOBILE 
TELECOMMUNICATIONS CORP., 
LTD., Dongguan (CN) 

(*) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 

I 1111111111111111 lllll lllll 111111111111111 11111 1111111111 111111 111111111111 
USO 12418099B2 

(10) Patent No.: US 12,418,099 B2 
(45) Date of Patent: Sep. 16, 2025 

(58) Field of Classification Search 
CPC ………… HOlQ 1/243; HOlQ 1/48; HOlQ 5/35; 

HOlQ 3/24; HOlQ 21/28; HOlQ 9/42; 
HOlQ 1/242; HOlQ 1/36; HOlQ 5/307; 

HOlQ 21/00 
See application file for complete search history 

(56) References Cited 

U.S. PATENT DOCUMENTS 

10,312,585 B2 * 6/2019 Wu........................ HOlQ 1/242 
10,978,788 B2 * 4/2021 Liu........................ HOlQ 21/28 

2018/0026346 Al 1/2018 Lee et al. 

FOREIGN PATENT DOCUMENTS 

U.S.C. 154(b) by 86 days. CN 108172996 A 6/2018 

(21) Appl. No.: 18/385,051 笞 109546311 A 3/2019 
111509369 A 8/2020 

(22) Filed: Oct. 30, 2023 

(65) Prior Publication Data 

US 2024/0063527 Al Feb. 22, 2024 

Related U.S. Application Data 

(63) Conti ontinuation of application No. 
PCT/CN2022/080623, filed on Mar. 14, 2022. 

(30) Foreign Application Priority Data 

Apr. 30, 2021 (CN).. ……..…………... 202110484710.6 

(51) Int. Cl. 
HOJQ 1/24 
HOJQ 1/48 
HOJQ 5/35 

(52) U.S. Cl. 

(2006.01) 
(2006.01) 
(2015.01) 

CPC …·……… ,.HOJQ 1/243 (2013.01); HOJQ 1148 
(2013.01); HOJQ 5/35 (2015.01) 

llKI 

62^ 

//` 

l 12 Feed 

11一 ( 
,1112 

111 
1111 一

l l J 
2. 

(Continued) 

OTHER PUBLICATIONS 

Wu et al. (English translation of CN 112086753) (Year: 2020). • 
(Continued) 

Primary Examiner —Seung H Lee 
(74) Attorney, Agent, or Firm - Sheppard, Mullin, 
Richter &Hampton LLP 

(57) ABSTRACT 
Provided is an antenna device. The antenna device includes 
a first antenna. The first antenna includes a first radiator. The 
first radiator includes a first branch and a second branch that 
are connected to each other. The second branch bends and 
extends from an end of the first branch. The first antenna 
supports both a first operation mode and a second operation 
mode. The first antenna covers a bandwidth greater than 190 
MHz by using the first operation mode and the second 
operation mode together. In addition, a mobile terminal is 
provided. 
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Provided are an antenna assembly and an electronic device. 
The antenna assembly includes a first radiator, a second 
radiator, a first matching module, a first feeding module, a 
second matching module, and a second feeding module. The 
first radiator has a first ground end, a first coupling end, and 
a first feeding point. The second radiator has a second 
coupling end, a second ground end, and a second feed point. 
A first coupling gap is defined between the second coupling 
end and the first coupling end. The first matching module is 
electrically connected between the first feeding point and the 
first feeding module. The second matching module is elec­
trically connected between the second feeding point and the 
second feeding module. The first radiator and the second 
radiator support multiple resonant modes, where at least one 
resonant mode is a 1/s to¼wavelength mode. 
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(57) ABSTRACT 

An antenna structure includes a main ground element, an 
extension ground element, a feeding radiation element, a 
first radiation element, a second radiation element, a short­
ing radiation element, a third radiation element, and a 
dielectric substrate. The extension ground element is 
coupled to the main ground element. A notch region is 
defined by the main ground element and the extension 
ground element. The feeding radiation element has a feeding 
point. The first radiation element is coupled to the feeding 
radiation element. The second radiation element is coupled 
to the feeding radiation element. The second radiation 
element and the first radiation element substantially extend 
in opposite directions. The feeding radiation element is also 
coupled through the shorting radiation element to the exten­
sion ground element. The third radiation element is coupled 
to the main ground element. 
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(57) ABSTRACT 

An antenna assembly and an electronic device are provided 
in implementations of the disclosure. The antenna assembly 
includes a first antenna element and a second antenna 
element. The first antenna element is configured to generate 
multiple first resonant modes to transmit/receive an electro­
magnetic wave signal of a first band. The first antenna 
element includes a first radiator. The second antenna element 
is configured to generate at least one second resonant mode 
to transmit/receive an electromagnetic wave signal of a 
second band. A maximum frequency of the first band is less 
than a minimum frequency of the second band. The second 
antenna element includes a second radiator. A first gap is 
defined between the second radiator and the first radiator. 
The second radiator is configured to be in capacitive cou­
pling with the first radiator through the first gap. 
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