






1111111111111111 IIIIII IIIII 1111111111 11111 111111111111111 11111 11111 111111111111111 11111111 
US 20230411848Al 

c19) United States 
c12) Patent Application Publication c10) Pub. No.: US 2023/0411848 Al 

YOSHIKAWA (43) Pub. Date: Dec. 21, 2023 

(54) ANTENNA, WIRELESS COMMUNICATION 
MODULE, AND WIRELESS 
COMMUNICATION DEVICE 

(71) Applicant KYOCERA CORPORATION, 
Kyoto-shi, Kyoto (JP) 

(72) Inventor Hiromichi YOSHIKAWA, 
Yokohama-shi, Kanagawa (JP) 

(21) Appl No 18/040,153 

(22) PCT Filed Jul. 26, 2021 

(86) PCT No PCT I JP2021/027602 

§ 371 (c)(l), 
(2) Date Jul. 10, 2023 

(30) Foreign Application Priority Data 

Aug. 3, 2020 (JP) 

Publication Classification 

2020-131661 

(52) U.S. Cl. 
CPC HOJQ 5135 (2015.01); HOJQ 9/0457 

(2013.01) 

(57) ABSTRACT 

(51) Int. Cl. 
HOJQ 5/35 
HOJQ 9/04 

(2006.01) 
(2006.01) 

An antenna includes a base, a patch conductor, a peripheral 
conductor surrounding the patch conductor, a first predeter­
mined number of coupling conductors capacitively connect­
ing the patch conductor and the peripheral conductor, the 
first predetermined number being at least three, and a first 
power feed line connected to the patch conductor. Among 
the first predetermined number of coupling conductors, any 
two form a first coupling pair composing a part of a first 
coupling group aligned in a first direction along a first plane, 
and any two form a second coupling pair composing a part 
of a second coupling group arranged in a second direction 
intersecting the first direction along the first plane. The 
antenna is configured to resonate in a first frequency band 
along a first electrical current path, and is configured to 
resonate in a second frequency band along a second elec­
trical current path 

1/ 

64 

10 

、 --62

屯









1111111111111111 IIIIII IIIII 1111111111 11111 111111111111111 IIIII IIIII 111111111111111 11111111 
US 20230422409Al 

c19) United States 
c12) Patent Application Publication c10) Pub. No.: US 2023/0422409 Al 

KIM et al. (43) Pub. Date: Dec. 28, 2023 

(54) CIRCUIT BOARD FOR ANTENNA, 
ANTENNA PACKAGE INCLUDING THE 
SAME AND IMAGE DISPLAY DEVICE 
INCLUDING THE SAME 

(71) Applicant: DONGWOO FINE-CHEM CO., 
LTD., Jeollabuk-do (KR) 

(72) Inventors: Dae Kyu KIM, Gyeonggi-do (KR), 
Byung Soo BANG, Gyeonggi-do (KR), 
Gi Taek OH, Gyeonggi-do (KR) 

(21) Appl. No.: 18/209,551 

(22) Filed: Jun. 14, 2023 

(30) Foreign Application Priority Data 

Jun. 22, 2022 (KR) 10-2022-0076118 

Publication Classification 

(51) Int. Cl. 
HOSK 3/46 
HOSK 1102 
HOJQ 1122 

(52) U.S. Cl. 
CPC ……… HOSK 3/4605 (2013.01); HOSK 110242 

(2013.01); H05K 2201/10098 (2013.01); H05K 
2201/093 (2013.01); H05K 2201/10128 

(2013.01); HOlQ 112291 (2013.01) 

(2006.01) 
(2006.01) 
(2006.01) 

(57) ABSTRACT 

A circuit board for an antenna may include a core layer, a 
signal wiring disposed on a surface of the core layer, and a 
co-planar ground disposed around the signal wiring on the 
surface of the core layer. The co-planar ground may include 
line patterns ad」 acent to a front end portion of the signal 
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