a2 United States Patent
Wu

US009847575B2

US 9,847,575 B2
Dec. 19,2017

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

ELECTRONIC DEVICE AND ANTENNA
THEREOF

(54)

)

(72)

Applicant: Wistron Corp., New Taipei (TW)

Inventor: Jian Rong Wu, New Taipei (TW)

(73) Assignee: Wistron Corp., New Taipei (TW)

(*) Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

U.S.C. 154(b) by 3 days.
21 15/177,278

(22)

Appl. No.:

Filed: Jun. 8, 2016

(65) Prior Publication Data

US 2017/0237166 Al Aug. 17, 2017

(30) Foreign Application Priority Data

Feb. 16, 2016  (TW) 105104433 A

(51) Int.CL
HOIQ 138
HOIQ 57307
H0IQ 1724
HO1Q 9/04
USS. CL.
CPC

(2006.01)
(2015.01)
(2006.01)
(2006.01)
(52)
HOIQ 5/307 (2015.01); HO1Q 1/241
(2013.01); HO1Q 9/0414 (2013.01)

Field of Classification Search
CPC A61G 17/08; HO1Q 1/243; HO1Q 1/38;
HO1Q 5/374; HO1Q 9/04; HO1Q 9/0421;

(58)

(56) References Cited

U.S. PATENT DOCUMENTS
7,289,071 B2* 10/2007 Hung ......ccccoevrnne HO1Q 9/42
343/702
7,375,686 B2* 52008 Ku ......ccocenne HO1Q 1/2216
343/700 MS
8,928,531 B2* 12015 Hu .coovvvviiiiinnns HO01Q 1/243
343/700 MS
2002/0140607 Al* 10/2002 Zhou ........cccco.... HO1Q 1/243
343/700 MS
2004/0090375 Al* 52004 Dai ..o HO1Q 9/42
343/700 MS
2010/0238072 Al* /2010 Ayatollahi ............. HO1Q 1/243
343/700 MS
2015/0180117 Al*  6/2015 Ruan ............ HO1Q 9/0421
343/841

FOREIGN PATENT DOCUMENTS

™ M365554 Ul 9/2009

OTHER PUBLICATIONS

Taiwan Patent Office, Office Action, Patent Application Serial No.
105104433, dated Nov. 10, 2016, Taiwan.

* cited by examiner
Primary Examiner — Tho G Phan

(57) ABSTRACT

An antenna is provided. The antenna includes a first radiator,
a second radiator, a third radiator, a ground portion and a
short structure. The first radiator extends in a first direction.
The second radiator extends in a second direction. The first
direction is opposite to the second direction. The short
structure is coupled to the ground portion. The first radiator,
the second radiator and the third radiator are connected to
the short structure. The short structure defines an L-shaped

HO1Q 1/22  &roove
See application file for complete search history. 15 Claims, 7 Drawing Sheets
50
51 52 59 53

511 513 514 515 51220 521 522
\

—>X

40




US009847580B2

a2 United States Patent (10) Patent No.:  US 9,847,580 B2

Wang et al. 45) Date of Patent: Dec. 19,2017
(54) PRINTED ANTENNA AND TERMINAL (58) Field of Classification Search
DEVICE CPC ... HO1Q 9/0407; HO1Q 5/371; HO1Q 5/321;
. . . HO1Q 1/38
(71)  Applicant: fé‘ll\?)"vel Device Co., Ltd., Shenzhen See application file for complete search history.
(56) References Cited
(72) Inventors: Wen Wang, Shenzhen (CN); Qing Liu,
Shenzhen (CN); Yao Lan, Shenzhen U.S. PATENT DOCUMENTS
(CN); Zhenghao Li, Shenzhen (CN);
Lintao Jiang, Shenzhen (CN) 3,938,161 A 2/1976 Sanford
7,055,754 B2* 6/2006 Forster ........... GO6K 19/07749
(73) Assignee: HUAWEI DEVICE CO., LTD., ) 235/492
Shenzhen (CN) (Continued)
(*) Notice: Subject to any disclaimer, the term of this FOREIGN PATENT DOCUMENTS
patent is extended or adjusted under 35 ON 101320837 A 12/2008
U.S.C. 154(b) by 361 days. CN 101345337 A 1/2009
(21) Appl. No.: 14/579,897 (Continued)
) Primary Examiner — Dameon E Levi
(22) Filed: Dec. 22, 2014 Assistant Examiner — Hasan Islam
(65) Prior Publication Data (74) Attorney, Agent, or Firm — Slater Matsil, LLP
US 2015/0102978 A1 Apr. 16, 2015 (57) ABSTRACT
Related U.S. Application Data The present invention disclose a pnntec} allteqna, so‘as to
increase power and a frequency band width of an antenna.
(63) Continuation of application No. The printed antenna includes a printed circuit board, an
PCT/CN2014/082014, filed on Jul. 11, 2014. antenna pattern, and a signal feed-in point, where the
antenna pattern is printed on a front surface of the printed
(30) Foreign Application Priority Data circuit board, and the antenna pattern includes a first antenna
pattern, a second antenna pattern, and a third antenna
Jul. 31, 2013 (CN) oo 2013 1 0329288 pattern; the signal feed-in point is connected to the second
antenna pattern; one end of a side, of the first antenna pattern
(51) Int. ClL is connected to the second antenna pattern; the second
HO01Q 9/04 (2006.01) antenna pattern is vertically laid out in parallel to an edge of
HO1Q 138 '(2006'01) the printed circuit board; and the third antenna pattern
(Continued) includes a first part and a second part, and the first part and
(52) US. CL the second part are arranged in parallel in the non-closed
CPC .....c.c.... H01Q 9/0407 (2013.01); H01Q 1/38 rectangle.

(2013.01); HOIQ 5/321 (2015.01); HOIQ
5/371 (2015.01)

0.} X S—

20 Claims, 4 Drawing Sheets

SLALLLLLLLS




a2 United States Patent

Yosui

US009847585B2

US 9,847,585 B2
Dec. 19,2017

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

(54) ANTENNA DEVICE AND ELECTRONIC

APPARATUS

(71) Applicant: Murata Manufacturing Co., Ltd.,
Nagaokakyo-shi, Kyoto-fu (JP)

(72)

Inventor: Kuniaki Yosui, Nagaokakyo (JP)

(73) Assignee: MURATA MANUFACTURING CO.,

LTD., Kyoto (JP)

Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 163 days.

@n
22

Appl. No.: 14/592,984

Filed: Jan. 9, 2015

Prior Publication Data
US 2015/0180136 Al Jun. 25, 2015
Related U.S. Application Data

Continuation of application No. 14/591,038, filed on
Jan. 7, 2015, now Pat. No. 9,705,206, which is a

(Continued)

(65)

(63)

(30) Foreign Application Priority Data

Dec. 21,2012 (IP) oo 2012-280243
(51) Int.CL
HO1Q 1/24

HO01Q 21728

(2006.01)
(2006.01)
(Continued)
US. CL
CPC

(52)
HO1Q 21/28 (2013.01); HOIQ 1/2208
(2013.01); HOIQ 1/2216 (2013.01); HOIQ

1/243 (2013.01);

(Continued)
Field of Classification Search
CPC HO1Q 21/28; HO1Q 1/2216; HO1Q 9/42;
HO1Q 5/335; HO1Q 5/371; HO1Q 5/328,;
HO1Q 1/2208; HO1Q 1/243; HO1Q 7/00

(Continued)

(58)

(56) References Cited

U.S. PATENT DOCUMENTS

8,836,587 B2* 9/2014 Darnell ................. HO1Q 1/243
343/700 MS

2012/0299785 Al* 11/2012 Bevelacqua ............. HO01Q 9/42
343/702

(Continued)

FOREIGN PATENT DOCUMENTS

EP 2251930 A1 11/2010
EP 2 528 165 Al 11/2012
(Continued)
OTHER PUBLICATIONS

Official Communication issued in corresponding European Patent
Application No. 13683801.0, dated Jul. 21, 2016.

(Continued)

Primary Examiner — Hoang Nguyen
Assistant Examiner — Jae Kim
(74) Attorney, Agent, or Firm — Keating & Bennett, LLP

(57) ABSTRACT

A square bracket-shaped radiation element is in a non-
ground region of a board. A first reactance element that
equivalently enters a short-circuited state in a second fre-
quency band is connected between a second end of the
radiation element and a ground conductor. A second reac-
tance element that equivalently enters a short-circuited state
in a first frequency band s connected between a first end of
the radiation element and the ground conductor. In the UHF
band, the radiation element and the ground conductor func-
tion as an inverted F antenna that contributes to field
emission. In the HF band, a loop including the radiation
element and the ground conductor functions as a loop
antenna that contributes to magnetic field emission.
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57 ABSTRACT

An electronic device having a housing formed of a condu-
tive material, and an antenna device thereof. The electronic
device includes a housing provided with a plurality of
housing modules, and a printed circuit board positioned
inside the housing, and having an antenna power feeding
unit electrically connected to the printed circuited board.
The plurality of housing modules may be at least partially
formed of a conductive material. At least one of the con-
ductive materials of the plurality of housing modules may be
electrically connected to the antenna power feeding unit of
the printed circuit board so as to function as an antenna of
the electronic device. Various embodiments may be made
based on the technical idea of the present disclosure.
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predetermined voltage.
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