
c12) United States Patent 
Wakabayashi 

(54) ANTENNA UNIT AND COMMUNICATION 
EQUIPMENT 

(71) Applicant: Sony Interactive Entertainment Inc., 
Tokyo (JP) 

(72) Inventor: Minoru Wakabayashi, Tokyo (JP) 

(73) Assignee: Sony Interactive Entertainment Inc., 
Tokyo (JP) 

( *) Notice: Subject to any disclaimer, the term ofthis 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 269 days. 

(21) Appl. No.: 17/609,815 

(22) PCT Filed: May 26, 2020 

(86) PCT No.: PCT I JP2020/020711 

§ 371 (c)(l), 
(2) Date: Nov. 9, 2021 

(87) PCT Pub. No.: WO2020/241631 

PCT Pub. Date: Dec. 3, 2020 

(65) Prior Publication Data 

US 2022/0224004 Al Jul. 14, 2022 

(30) Foreign Application Priority Data 

May 30, 2019 (JP) ................................. 2019-101376 

(51) 

(52) 

Int. Cl. 
H0lQ 1152 
H0lQ 13/10 
U.S. Cl. 

(2006.01) 
(2006.01) 

CPC ........... H0lQ 11525 (2013.01); H0lQ 13/106 
(2013.01) 

13 

10 

11 

I 1111111111111111 111111111111111 111111111111111 IIIII IIIII IIIIII IIII IIII IIII 
US012046814B2 

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

US 12,046,814 B2 
Jul. 23, 2024 

(58) Field of Classification Search 
CPC ........ H01Q 1/106; H01Q 1/241; H01Q 1/525; 

H0lQ 1/2291 
See application file for complete search history. 

(56) References Cited 

U.S. PATENT DOCUMENTS 

2008/0258992 Al * 10/2008 Tsai ... ... ... ... ... .... ... . HO 1 Q 21/28 
343/853 

2014/0118215 Al* 5/2014 Hsu .......................... HOlQ 9/42 

JP 
JP 

(Continued) 

FOREIGN PATENT DOCUMENTS 

2005072653 A 
2005244317 A 

3/2005 
9/2005 

(Continued) 

OTHER PUBLICATIONS 

343/853 

Decision to Grant a Patent for corresponding JP Application No. 
2021-522781, 4 pages, dated May 23, 2022. 

(Continued) 

Primary Examiner - Jimmy T Vu 
(74) Attorney, Agent, or Firm - Matthew B. Dernier, 
Esq. 

(57) ABSTRACT 

An antenna unit includes a first antenna portion and a second 
antenna portion that individually transmit or receive a wire­
less signal, and a ground portion electrically connected to 
the first antenna portion and the second antenna portion and 
including a portion positioned between the first antenna 
portion and the second antenna portion. A through-hole that 
resonates with a given frequency is provided at a position of 
the ground portion between the first antenna portion and the 
second antenna portion. 
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