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An antenna structure with wide radiation bandwidth m a 
reduced physical space includes a metallic housing, a first 
feed portion, and a second feed portion. The metallic hous­
ing includes a metallic side frame and a metallic back board 
The metallic side frame defines a slot, and first and second 
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second radiation section, and the second radiation section 
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14 Claims, 13 Drawing Sheets 

116 



c12) United States Patent 
Hong et al. 

(54) ELECTRONIC DEVICE INCLUDING 
ANTENNA MODULE 

(71) Applicant Samsung Electronics Co., Ltd., 
Gyeonggi-do (KR) 

(72) Inventors WHoonognil gsKun woHno, nGgy, eGoynegogni-gdgo i-(dKo R(K) R), 

(73) Assignee Samsung Electronics Co., Ltd (KR) 

(*) Notice Subject to any disclaimer, the term of this 
patent is extended or dadajyuss. ted under 35 
USC 154(b) by 296 

(21) Appl No 17/570,029 

(22) Filed 

(65) 

Jan. 6, 2022 

Prior Publication Data 

US 2022/0231403 Al Jul. 21, 2022 

Related U.S. Application Data 

(63) Conti ontinuation of application 
PCT/KR2021/020060, filed on Dec. 28, 2021 

(30) Foreign Application Priority Data 

No 

Jan. 18, 2021 (KR) 10-2021-0007044 

(51) Int. Cl. 
HOJQ 1124 
HOJQ 1138 
HOJQ 9/04 
HOJQ 13/10 

(52) U.S. Cl. 

(2006.01) 
(2006.01) 
(2006.01) 
(2006.01) 

CPC HOlQ 11243 (2013.01); HOlQ 1124 
(2013.01); HOlQ 1138 (2013.01); HOlQ 9104 

(2013.01); HOlQ 910407 (2013.01); HOlQ 
13110 (2013.01) 

(58) Field of Classification Search 
CPC ………… HOlQ 1/243; HOlQ 1/24; HOlQ 1/38, 

HOlQ 9/0407; HOlQ 9/04; HOlQ 13/10 

,9O 
,8b 
,7[l 

I 1111111111111111 1111111111 1111111111 11111 111111111111111 IIIIII IIII IIII IIII 
USO 11973262B2 

(IO) Patent No.: US 11,973,262 B2 
(45) Date of Patent: Apr. 30, 2024 

USPC.......................................................... 343/770 
See application file for complete search 犀tory

(56) References Cited 

U.S. PATENT DOCUMENTS 

9,627,769 B2 
10,455,065 B2 
10,709,043 B2 

2019/0165470 Al 
2019/0327834 Al 
2019/0386378 Al 

4/2017 Koo et al 
10/2019 Lee et al 
7 /2020 Yun et al 
5/2019 Jeon 

10/2019 Kim et al 
12/2019 Lee et al 

(Continued) 

FOREIGN PATENT DOCUMENTS 

KR 
KR 

10-1944340 1/2019 
1020190038264 4/2019 

(Continued) 

OTHER PUB口CATIONS

International Search Report dated Mar. 30, 2022 issued in counter­
part application No. PCT/KR2021/020060, 9 pages 

Primary Examiner - Hai V Tran 
(74) Attorney, Agent, or Firm - The Farrell Law 启rm,

P.C 

(57) ABSTRACT 

An electronic device is provided and includes a housmg, a 
first substrate disposed in an inner space of the housing, a 
second substrate disposed on a first surface of the first 
substrate, a third substrate disposed on a first surface of the 
second substrate, a first conductive patch attached to at least 
a partial region of the side surfaces of the first substrate, the 
second substrate, and the third substrate, and a second 
conductive patch attached to at least another partial region of 
the side surfaces of the first substrate, the second substrate, 
and the third substrate 

忧！

逞o,，－

20 Claims, 18 Drawing Sheets 



c12) United States Patent 
Seo et al. 

(54) ANTENNAAND ELECTRONIC DEVICE 
COMPRISING SAME 

(71) Applicant GSaymeosnugngg i Electronics Co., Ltd., 
-do (KR) 

(72) Inventors Mincheol Seo, Gyeonggi-do (KR), 
Donghun Shin, Gyeonggi-do (KR), 

YGoyungshuyb uKn iYmo, oGn, yeGoynegognig-dgo i-d(Ko R(K); R), 

Seongjin Park, nGgy, eGoynegogni-gdgo i-(dKo R()K; R) 
Myunghun Jeo 

(73) Assignee Samsung Electronics Co., Ltd., 
Suwon-si (KR) 

(*) Notice Subject s to eaxnty enddiesd claimer, the term of this 
patent i or adjusted under 35 
USC 154(b) by 119 days 

(21) Appl No 17/839,671 

(22) Filed Jun. 14, 2022 

(65) Prior Publication Data 

US 2022/03lll28 Al Sep. 29, 2022 

Related U.S. Application Data 

(63) Conti ontinuation of application No 
PCT/KR2020/013530, filed on Oct. 6, 2020 

(30) Foreign Application Priority Data 

Dec. 20, 2019 (KR) 10-2019-0172324 

(51) Int. Cl. 
HOJQ 1124 
HOJQ 1138 

(52) U.S. Cl. 

(2006.01) 
(2006.01) 

(Continued) 

CPC …………… HOlQ 11243 (2013.01); HOlQ 1138 
(2013.01); HOlQ 11526 (2013.01); HOlQ 
51307 (2015.01); HOlQ 51378 (2015.01); 

HOlQ 19122 (2013.01) 

502 

560 541 570 

I 1111111111111111 1111111111 1111111111 11111 111111111111111 IIIIII IIII IIII IIII 
USO 11973263B2 

(IO) Patent No.: US 11,973,263 B2 
(45) Date of Patent: Apr. 30, 2024 

(58) Field of Classification Search 
CPC ……… .HOlQ 1/243; HOlQ 1/38; HOlQ 1/526, 

HOlQ 5/307; HOlQ 5/378; HOlQ 19/22 
See application file for complete search 犀tory

(56) References Cited 

U.S. PATENT DOCUMENTS 

10,826,159 B2 * 11/2020 Kim 
10,992,028 B2 * 4/2021 Moon 

(Continued) 

B29C 45/14655 
G06F 1/1656 

FOREIGN PATENT DOCUMENTS 

KR 10-2017-0025846 A 3/2017 
KR 10-2018-0021432 A 3/2018 

(Continued) 

OTHER PUB口CATIONS

Korean Office Action dated Jan. 3, 2024 

Primary Examiner - A B Salam Alkassim, Jr. 
Assistant Examiner - Leah Rosenberg 
(74) Attorney, Agent, or Firm - Cha & Reiter, LLC 

(57) ABSTRACT 

An electronic device according to a certain embodiments 
comprises: a housing including a front plate, a rear plate, and 
a side member surrounding a space between the front plate 
and the rear plate; an antenna module disposed in the space, 
and configured to transmit and receive first signals belong­
ing to a first frequency band using at least one antenna 
element; a nonconductive member disposed to face at least 
one surface of the antenna module; and a conductive pattern 
being closer to the rear plate than to the at front plate and 
disposed between the nonconductive member and the rear 
plate, wherein the conductive pattern is configured to 
change a radiation direction of at least a portion of the first 
signal and transmit and receive a second signal belonging to 
a second frequency band 

542 

20 Claims, 25 Drawing Sheets 

50?．已］

511:[Il 

530:L 

二
501{ 

550 
560 



I 1111111111111111 1111111111 1111111111 11111 111111111111111 111111111111111111 
USO 11973278B2 

c12) United States Patent 
Ma et al. 

(IO) Patent No.: US 11,973,278 B2 
(45) Date of Patent: Apr. 30, 2024 

(54) ANTENNA STRUCTURE AND ELECTRONIC 
DEVICE 

(71) Applicant: Huawei Technologies Co., Ltd., 
Shenzhen (CN) 

(72) Inventors: Ning Ma, Shenzhen (CN); Ben Lai, 
Wuhan (CN); Xin Pan, Shenzhen (CN) 

(73) Assignee: HUAWEI TECHNOLOGIES CO., 
LTD., Shenzhen (CN) 

(*) Notice: Sub」ect to any disclaimer, the term oft比s

patent is extended or adjusted under 35 
U.S.C. 154(b) by 176 days 

(21) Appl. No.: 17/765,113 

(22) PCT Filed: Jul. 27, 2020 

(86) PCT No.: PCT/CN2020/104911 

§ 371 (c)(l), 
(2) Date: Mar. 30, 2022 

(87) PCT Pub. No.: W02021/063094 

PCT Pub. Date: Apr. 8, 2021 

(65) Prior Publication Data 

US 2022/0399648 Al Dec. 15, 2022 

(30) Foreign Application Priority Data 

(52) U.S. Cl. 
CPC ………….HOJQ 9/0414 (2013.01); HOJQ 1148 

(2013.01); HOJQ 9/045 (2013.01) 
(58) Field of Classification Search 

CPC ………… HOlQ 1/24; HOlQ 1/243; HOlQ 1/38, 
HOlQ 1/48; HOlQ 21/28; HOlQ 9/04; 

(Continued) 

References Cited (56) 

U.S. PATENT DOCUMENTS 

9,209,515 B2 * 12/2015 Lin 
9,444,128 B2 * 9/2016 Lee 

(Continued) 

FOREIGN PATENT DOCUMENTS 

HOlQ 1/084 
HOlQ 21/28 

Sep. 30, 2019 (CN) 

(51) Int. Cl. 
HOJQ 1124 
HOJQ 1148 
HOJQ 9/04 

201910947978.1 

(2006.01) 
(2006.01) 
(2006.01) 

CN 103259085 A 8/2013 
CN 103746192 A 4/2014 

(Continued) 
Primary Examiner - Tho G Phan 
(74) Attorney, Agent, or Firm - Conley Rose, P.C 

(57) ABSTRACT 

An electronic device comprising an antenna structure 
including a signal reference ground, a first antenna, and a 
second antenna. The first antenna includes a first radiator 
and a first feeding line, where the first radiator has a first 
feeding point, is fed from the first feeding point through the 
first feeding line, and is electrically coupled to the signal 
reference ground. The second antenna includes a second 
radiator and a second feeding line, where the second radiator 
has a second feeding point and is fed from the second 
feeding point through the second feeding line, and the 
second feeding line includes a signal transmission line and 
a signal reference ground line that is electrically coupled to 
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