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The present application provides an antenna assembly and 
an electronic device. The antenna assembly includes a first 
antenna and a second antenna. The first antenna includes a 
first radiator, a first signal source, and a first matching 
circuit, the first radiator has a first feed point, and the first 
signal source is electrically connected to the first matching 
circuit to the first feed point. The second antenna includes a 
second radiator, a third radiator, a second signal source, and 
a second matching circuit, the second radiator and the first 
radiator are spaced apart from and coupled to each other, the 
second radiator has a second feed point, the second signal 
source is electrically connected to the second matching 
circuit to the second feed point, and the second signal source 
is also electrically connected to the second matching circuit 
to the third radiator. 
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An antenna device according to an embodiment includes a 
dielectric layer including a high transmittance area and a low 
transmittance area, and an antenna unit disposed on the 
dielectric layer. The antenna unit includes a radiator dis­
posed on the high transmittance area of the dielectric layer 
and having a mesh structure, a signal pad disposed on the 
low transmittance area of the dielectric layer and having a 
solid pattern structure, and an impedance matching pattern 
connecting the radiator and the signal pad on the low 
transmittance area of the dielectric layer. The impedance 
matching pattern has a larger width than that of the signal 
pad and has a solid pattern structure. 
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A multiband printed antenna includes a radiator arranged on 
an upper portion and one end of a circuit board, and a 
grounding body. The radiator includes a feed-in part, a first 
radiation part straightly extended rightward from an upper 
section of a first right edge of the feed-in part, and a second 
radiation part sequentially extended rightward, then 
extended upward, later extended leftward, and further 
extended downward from a lower section of the first right 
edge of the feed-in part. The grounding body is arranged on 
a lower portion of the circuit board. The grounding body is 
positioned adjacent to a lower portion of a second right edge 
of the radiator. The grounding body is separated from the 
radiator. 
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An antenna structure and an electronic device are provided. 
The electronic device includes a housing and the antenna 
structure disposed in the housing. The antenna structure 
includes a grounding element, a feeding radiation element, 
a feeding element, a first grounding radiation element, and 
a switching element. The feeding radiation element includes 
a first radiating portion, a second radiating portion, and a 
third radiating portion. The first radiating portion and the 
second radiating portion jointly surround the first grounding 
radiation element. The first radiating portion and the first 
grounding radiation element are separate from each other 
and coupled with each other. The switching element is 
electrically connected to the first grounding radiation ele­
ment. 

20 Claims, 10 Drawing Sheets 

s 
' ( 

2F 4F 4}3 02 L,l 2'?,J 43 GI 2Jl 
213 

24 
~-

) 
,J 7 

"-04 

5 413 4231 222 1 

2lll 21l 212[ 

221~ 411} 222 22 2 41 412 ,m 
223 2il 42}4 413 41 422}42 

2~ 43 414 423 

V 
(l3 2:11 : 1 32 





I 1111111111111111 111111111111111 111111111111111 1111111111111111 IIII IIII IIII 

c12) United States Patent 
Lee et al. 

(54) ELECTRONIC DEVICE INCLUDING 
ANTENNA SWITCH 

(71) Applicant: SAMSUNG DISPLAY CO., LTD., 
Yongin-si (KR) 

(72) Inventors: Hyun Jae Lee, Yongin-si (KR); Kiseo 
Kim, Yongin-si (KR); Sunghwan Kim, 
Yongin-si (KR); Youngsik Kim, 
Yongin-si (KR); Youngseok Yoo, 
Yongin-si (KR) 

(73) Assignee: SAMSUNG DISPLAY CO., LTD., 
Yongin-si (KR) 

( *) Notice: Subject to any disclaimer, the term ofthis 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 206 days. 

(21) Appl. No.: 18/352,673 

(22) Filed: 

(65) 

Jul. 14, 2023 

Prior Publication Data 

US 2024/0106121 Al Mar. 28, 2024 

(30) Foreign Application Priority Data 

Sep. 22, 2022 (KR) ........................ 10-2022-0120177 

(51) 

(52) 

Int. Cl. 
HOlQ 1124 
HOlQ 5148 
U.S. Cl. 
CPC .............. . 

(2006.01) 
(2015.01) 

HOlQ 5148 (2015.01); HOlQ 11243 
(2013.01) 

( 58) Field of Classification Search 

SL2 

CPC ..... H01Q 1/243; G06F 3/0443; G06F 1/1698; 
G09G 2370/16 

See application file for complete search history. 

I 
I 
I 
I 
I 
I 
L ________ _ 

ATP-1 HA 
\ 

ANF-1 

ATP-1 

US012381324B2 

(IO) Patent No.: 
(45) Date of Patent: 

US 12,381,324 B2 
Aug. 5, 2025 

(56) References Cited 

U.S. PATENT DOCUMENTS 

10,768,739 B2 
11,216,108 B2 
11,216,177 B2 

9/2020 Lu et al. 
1/2022 Kim et al. 
1/2022 Seomoon et al. 
7/2018 An et al. 2018/0188838 Al 

2022/0416402 Al* 
2023/0059699 Al* 

12/2022 Choi ..................... G06F 3/0443 
2/2023 Li ......................... G06F 3/0443 

FOREIGN PATENT DOCUMENTS 

KR 10-2007-0101244 
KR 10-2018-0079978 
KR 10-2019-0124607 
KR 10-2020-0009164 
KR 10-2021-0042202 

* cited by examiner 

10/2007 
7/2018 

11/2019 
1/2020 
4/2021 

Primary Examiner - Kevin M Nguyen 
(74) Attorney, Agent, or Firm - F. CHAU & 
ASSOCIATES, LLC 

(57) ABSTRACT 

An electronic device includes a display layer in which an 
active region and a peripheral region proximate to the active 
region are defined and a controller that is configured to 
control the display layer. The display layer includes a 
plurality of pixels, a plurality of antenna patterns that 
transmit and receive a first signal having a predetermined 
frequency, and a switch connected to at least one of the 
plurality of antenna patterns. The controller provides, to the 
switch, a control signal to control the switch. The switch 
includes a first line to which a ground voltage is provided, 
a second line that is floated, a third line to which the first 
signal is provided, and a fourth line connected to the at least 
one of the plurality of antenna patterns and electrically 
connected to the first line, the second line, or the third line 
based on the control signal. 
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(57) ABSTRACT 

A dual circularly polarized antenna array includes an insu­
lating substrate, an M number of feed modules, and an M 
number of antenna groups. The insulating substrate includes 
an M number of preset points. The M antenna groups are 
respectively disposed on the M preset points, and each 
antenna group includes four antennas. Any two opposite 
ones of the four antennas jointly have a 180-degree rota­
tional symmetry relative to a corresponding one of the M 
preset points. Each antenna includes a conductive sheet, and 
a first feed point and a second feed point that are electrically 
coupled to one of the M feed modules. The first feed points 
of the four antennas can jointly generate a left-hand circular 
polarization through one of the M feed modules, and the 
second feed points of the four antennas can jointly generate 
a right-hand circular polarization through one of the M feed 
modules. 
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An antenna and an electronic device are provided. The 
antenna includes a first radiator, a matching circuit, a first 
adjustment circuit, a signal source, and a second radiator. 
The first adjustment circuit is electrically connected to the 
matching circuit. The signal source electrically connects the 
matching circuit to the feed point. A gap is defined between 
the second radiator and the first radiator, the second radiator 
is coupled to the first radiator via the gap. The antenna has 
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electromagnetic wave signals in a middle band (MB) and a 
high-band(HB), in an MB oflong-term evolution (LTE) and 
an MB of new radio(NR), or in an HB of LTE and an HB 
of NR is supported by the at least two resonant modes 
cooperatively at the same moment. 
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(57) ABSTRACT 
A splitter simultaneously inputs two signals having different 
frequencies within a transmission band to a transmission 
terminal. A transmission filter system and a reception filter 
system that are connected to an antenna terminal share a first 
hybrid coupler. Two transmission filters and a second hybrid 
coupler are located between the first hybrid coupler and the 
transmission terminal. A reception filter is located between 
the first hybrid coupler and the reception terminal. 
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