












(12) United States Patent 
Wei 

(54) MOBILE DEVICE AND ANTENNA 
STRUCTURE 

(71) Applicant: Wistron NeWeb Corp., Hsinchu (TW) 

(72) Inventor: Shih-Chiang Wei, Hsinchu (TW) 

(73) Assignee: WISTRON NEWEB CORP., Hsinchu 
(TW) 

( *) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.c. 154(b) by 195 days. 

(21) Appl. No.: 16/669,719 

(22) Filed: Oct. 31, 2019 

(65) Prior Publication Data 

US 2020/0274230 Al Aug. 27, 2020 

(30) Foreign Application Priority Data 

Feb. 26, 2019 (TW) ................................. 108106433 

(51) 

(52) 

(58) 

Int. Cl. 
H01Q 1/24 
H01Q 5/357 
H01Q 5/385 

U.S. Cl. 

(2006.01) 
(2015.01) 
(2015.01) 

CPC ............ . H01Q 1/244 (2013.01); H01Q 5/357 
(2015.01); H01Q 5/385 (2015.01) 

Field of Classification Search 
CPC .......... HOIQ 11243; HOIQ 11244; HOIQ 1148; 

H01Q 5/357; H01Q 5/385; H01Q 5/364; 
HOIQ 13/10 

See application file for complete search history. 

111111 1111111111111111111111111111111111111111111111111111111111111 
US011139559B2 

(10) Patent No.: US 11,139,559 B2 
Oct. 5,2021 (45) Date of Patent: 

(56) References Cited 

U.S. PATENT DOCUMENTS 

9,190,713 B2 * 
10,056,696 B2 
10,381,715 B2 * 
10,490,902 B2 * 

1112015 Eorn ...................... HOIQ 11243 
8/2018 Tseng et al. 
8/2019 Han ....................... HOIQ 5/328 

1112019 Yen ........................ HOIQ 13/10 
1012008 Ohba et al. 2008/0266190 Al 

200910153409 Al * 6/2009 Chiang .................. HOIQ 11243 

CN 
CN 

(Continued) 

FOREIGN PATENT DOCUMENTS 

103682563 A 
109546298 A 

3/2014 
3/2019 

(Continued) 

Primary Examiner - Awat M Salih 

3431702 

(74) Attorney, Agent, or Firm - McClure, Qualey & 
Rodack, LLP 

(57) ABSTRACT 

A mobile device includes a metal mechanism element, a 
ground plane, a first parasitic radiation element, a second 
parasitic radiation element, a feeding radiation element, and 
a dielectric substrate. The metal mechanism element has a 
slot. The first parasitic radiation element and the second 
parasitic radiation element are both coupled to the metal 
mechanism element. The first parasitic radiation element 
and the second parasitic radiation element both extend 
across the slot. The feeding radiation element is disposed 
between the first parasitic radiation element and the second 
parasitic radiation element. An antenna structure is formed 
by the feeding radiation element, the first parasitic radiation 
element, the second parasitic radiation element, and the slot 
of the metal mechanism element. The antenna structure 
covers at least a first frequency band. The length of the slot 
is shorter than 0.48 wavelength of the first frequency band. 
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(57) ABSTRACT 

An antenna, an antenna control method, and a terminal, 
where the antenna includes an antenna body and an antenna 
branch, where one end of the antenna branch is coupled to 
the antenna body, the other end is coupled to a feedpoint of 
a primary radio frequency channel, and the end of the 
antenna branch that is coupled to the feedpoint of the 
primary radio frequency channel is further coupled to the 
antenna body through a first adjustable device, where the 
first adjustable device is in an on state or an off state. An 
antenna branch is coupled between the feedpoint of the 
primary radio frequency channel and the antenna body, and 
the antenna branch is capable of coupling or decoupling by 
switching on or off the first adjustable device. 
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(57) ABSTRACT 
An example device includes a substrate and first and second 
antennas disposed on the substrate. The first antenna 
includes a first feed arm to connect to a circuit and a pair of 
extended arms extending in opposite directions from the first 
feed arm. The first antenna is co-located with a secondary 
antenna area. The secondary antenna area is bounded by the 
first feed arm and by a first extended arm of the pair of 
extended arms. The secondary antenna area is further to be 
bounded by a display and by an outer edge of the substrate. 
The second antenna is disposed within the secondary 
antenna area and includes a second feed arm to connect to 
the circuit. The second antenna further includes a coupled 
arm distant from the second feed arm, the coupled arm 
positioned between the second feed arm and the first feed 
arm of the first antenna. 
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