
c12) United States Patent 
Hori et al. 

(54) 

(71) 

(72) 

(73) 

( * ) 

(21) 

(22) 

(65) 

(30) 

ELECTRONIC DEVICE 

Applicant: Dynabook Inc., Tokyo (JP) 

Inventors: Takehiro Hori, Tokyo (JP); Toshiyuki 
Hirota, Tokyo (JP); Shigeki 
Nishiyama, Tokyo (JP); Kazuhiro 
Nakamura, Tokyo (JP); Tomokazu 
Yuasa, Tokyo (JP); Shingo Koide, 
Tokyo (JP) 

Assignee: DYNABOOK INC., Tokyo (JP) 

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

Appl. No.: 17/539,651 

Filed: Dec. 1, 2021 

Prior Publication Data 

US 2022/0308636 Al Sep. 29, 2022 

Foreign Application Priority Data 

Mar. 26, 2021 (JP) ............................. JP2021-054407 

(51) Int. Cl. 
G06F 1116 (2006.01) 

(52) U.S. Cl. 
CPC .......... G06F 111658 (2013.01); G06F 111688 

(2013.01); G06F 111698 (2013.01) 

(58) Field of Classification Search 
CPC .... G06F 1/1656; G06F 1/1658; G06F 1/1688; 

G06F 1/1698 
See application file for complete search history. 

z 
t ,f y 
lL_..x 

I 1111111111111111 1111111111 11111 11111 1111111111 1111111111 111111111111111111 

I 

US011537170B2 

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

US 11,537,170 B2 
Dec. 27, 2022 

(56) References Cited 

U.S. PATENT DOCUMENTS 

6,597,794 B2 * 7/2003 Cole G06F 1/1632 
381/388 

7,212,399 B2 * 5/2007 Kee .. G06F 1/1637 
361/679.09 

7,663,554 B2 2/2010 Kuroyanagi et al. 
7,991,147 B2 * 8/2011 Emmert ................ H04M 1/026 

455/575.1 
9,203,137 Bl 12/2015 Guterman et al. 
RE45,925 E * 3/2016 Tojo .......................... G06F 1/00 
9,397,387 Bl 7/2016 Guterman et al. 
9,653,777 B2 5/2017 Guterman et al. 
9,854,078 B2 * 12/2017 Lee ....................... 

10,347,965 B2 7/2019 Hawaka et al. 
(Continued) 

FOREIGN PATENT DOCUMENTS 

CN 1792093 A 6/2006 
CN 105938383 B 8/2017 

(Continued) 
Primary Examiner Adrian S Wilson 

H04M 1/035 

(74) Attorney, Agent, or Firm - Knobbe, Martens, Olson 
& Bear LLP 

(57) ABSTRACT 
According to one embodiment, an electronic device includes 
a housing including a shield region, and a non-shield region 
formed of a dielectric, a part of the shield region is formed 
of a conductor, an antenna in the non-shield region, a 
vibration generating member including a casing formed of a 
dielectric, the vibration generating member being in the 
housing such that a surface of a part of the casing in the 
shield region and another part of the casing in the non-shield 
region, and an elastic support member which is sandwiched 
between the housing and the part of the casing, the elastic 
support member having a conductive property. 
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(57) ABSTRACT 

An antenna for a foldable electronic device which functions 
equally well in both folded and unfolded states includes a 
rotating shaft and a housing. The overall housing is made of 
metallic material and includes a first housing and a second 
housing. The first housing connects to the second housing 
through the rotating shaft. The housing further defines at 
least one group of slots to form at least one slot antenna. The 
at least one slot antenna crosses the rotating shaft and 
extends to the first housing and/or the second housing. By 
setting at least one slot antenna to correspond to the rotating 
shaft, the foldable electronic device achieves high radiation 
performance whether the first and second housing are folded 
or unfolded. 
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(57) ABSTRACT 

The antenna device includes a substrate, a first radiator that 
is in a plane shape, operates as a wideband antenna, and is 
disposed on the dielectric region such that one end portion 
faces the ground region and an opposite end portion faces 
away from the ground region, a width of the opposite end 
portion being wider than a width of the one end portion, a 
second radiator that is in a line shape, operates as a narrow
band antenna and at a lower frequency than the first radiator, 
and is disposed adjacent to the first radiator on the dielectric 
region such that one end portion faces the ground region and 
an opposite end portion faces away from the ground region, 
a first feeding line, a second feeding line, and a connecting 
structure connected with the first radiator, the first feeding 
line, the second radiator, and the second feeding line. 
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