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57 ABSTRACT

A wireless device operates in multiple frequency bands via
a multi-structure arrangement that optimizes the electromag-
netic performance at each frequency range of operation. The
device includes a radiating system comprising a ground
plane layer, a multi-structure antenna system that comprises
at least two structural branches and at least a radiation
booster, and a radiofrequency system. The radiofrequency
system comprises an element inserted in the branch struc-
ture, connected at a point within the structure. The radiof-
requency system may include an additional matching net-
work that fine tunes the impedance of the device to match all
the frequency ranges of operation.
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(72) Inventors: Munyong Choi, Shenzhen (CN);
Mingqian Shao, Shenzhen (CN); Wei
Zhao, Shenzhen (CN) (57) ABSTRACT
(73) Assignee: BYD COMPANY LIMITED,
Shenzhen, Guangdong (CN) An antenna comprises: a circuit board; an antenna radiator,
wherein the antenna radiator is provided with a first gap, a
(21)  Appl. No.: 15/328,802 second gap, a first grounding piece, a second grounding
. piece and a feed piece, the first gap and the second gap
(22) PCT Filed: Mar. 25, 2015 forming a first inverted-F antenna connected to the first
. grounding piece and a second inverted-F antenna connected
(86) PCT No.: PCT/CN2015/075074 to the second grounding piece on the antenna radiator, and
§ 371 (c)(1), the feed piece being respectively connected to the first
(2) Date: Jan. 24, 2017 inverted-F antenna and the second inverted-F antenna; and
an antenna frequency reconstruction system, wherein the
(30) Foreign Application Priority Data antenna frequency reconstruction system is provided on the
circuit board, the antenna frequency reconstruction system is
Aug. 7,2014  (CN) ciis 201420445855.0  respectively connected to the first grounding piece and the
L . . second grounding piece and is grounded, and the antenna
Publication Classification frequency reconstruction system switches one of the first
(51) Imt. ClL grounding piece and the second grounding piece to be
HO1Q 13/16 (2006.01) grounded. Also provided are an antenna radiator and a
HO1Q 1/48 (2006.01) mobile terminal.
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ABSTRACT

A wireless device such as a mobile device comprises a metal
frame antenna (MFA) solution developed to cover the mul-
tiple range of frequencies required in the wireless device. An
MFA includes a ground plane layer, at least a single-strip
metal frame element spaced apart from an edge of the
ground plane layer, and at least a feeding system that
connects the at least one single-strip metal frame element to
an RF transceiver of the wireless device.
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An antenna for use in a mobile terminal includes a first
radiation unit including a feed portion for inputting energy,
the feed portion being provided at one end of the first
radiation unit, and at least one coupling branch. The first
radiation unit and the at least one coupling branch form a
coupled feeding structure between each other. A first end
portion of the at least one coupling branch is connected to a
metal frame of the mobile terminal. The at least one coupling
branch is disposed around the first radiation unit. The at least
one coupling branch and the first radiation unit are not in
contact with each other. The at least one coupling branch has
an opening.
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The present disclosure relates to an antenna assembly and an
. . . . . electronic device in the field of antennas. The antenna
(73) Assignee: Beijing Xiaomi Mobile Software Co.
Ltd., Beijing (CN) ? assembly includes: a first antenna, a second antenna and a
- Beying metal frame. The metal frame includes: a metal plate; and a
first side frame, a second side frame, a top frame and a
bottom frame which enclose the metal plate. The first
(21) Appl. No.: 15/414,943 antenna is connected to a first radiation part of the bottom
frame via a first connection point, the first radiation part
being connected to the first side frame which is separated
(22) Filed: Jan. 25, 2017 from the metal plate by a slot. The second antenna is
connected to a second radiation part of the bottom frame via
(30) Foreign Application Priority Data a second connection point, the second radiation part being
disconnected from the first radiation part and the second side
Jan. 29,2016 (CN) oo, 201610064948.2 frame.
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(57) ABSTRACT

An antenna module connected to a system ground of an
electronic device includes a substrate, a coaxial-transmis-
sion line, a first radiator and a second radiator. The coaxial-
transmission line includes a power feed-in terminal and a
ground terminal. The first radiator is electrically connected
to the power feed-in terminal. The second radiator is elec-
trically connected to the ground terminal. One side of the
second radiator is connected to the system ground, and the
second radiator includes a first terminal and a second
terminal. An opening is formed between the first terminal
and the second terminal, so that the second radiator be
partially surrounding to the first radiator. The first radiator
and the second radiator are coplanarly disposed on the
substrate.
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57 ABSTRACT

A mobile computing device antenna according to one
example includes a folded monopole element, a ground
plane coupled to the folded monopole element by an antenna
feed, a parasitic element that couples the folded monopole
element to the ground plane, and a metal frame that encom-

(86) PCT No: PCT/US2014/062156 passes the folded monopole element, the ground plane, and
§ 371 (c)(1), the parasitic element, where the metal frame is coupled to
(2) Date: Feb. 2, 2017 the ground plane by a plurality of ground points.
‘;’E’}Z%\
104, N
N 0710 1105 03 e
) (,} 3 _‘Z_
g
_u i1 [
o 1od
il
112
s
108
4("'% N %} N
108 1106 1104 1102



US 20170229776A1

a2 Patent Application Publication o) Pub. No.: US 2017/0229776 A1l

a9 United States

Wang

43) Pub. Date: Aug. 10, 2017

(54) PRINTED CIRCUIT BOARD ANTENNA AND
TERMINAL

(71) Applicant: Huawei Device Co., Ltd., Shenzhen
(CN)

(72) Inventor: Hanyang Wang, Shenzhen (CN)

(21) Appl. No.: 15/461,297

(22) Filed: Mar. 16, 2017

Related U.S. Application Data

(63) Continuation of application No. 14/517,418, filed on
Oct. 17, 2014, now Pat. No. 9,666,951, which is a
continuation of application No. PCT/CN2013/
081193, filed on Aug. 9, 2013.

Publication Classification

(51) Int.CL
HOIQ 57357 (2006.01)
HO1Q 1/24 (2006.01)
HO1Q 138 (2006.01)
HO1Q 7/00 (2006.01)

HO1Q 9/04 (2006.01)
HO1Q 21/30 (2006.01)
(52) US.CL
CPC oo HOIQ 57357 (2015.01); HOIQ 9/0421

(2013.01); HOIQ 21/30 (2013.01); HO1Q 1/38
(2013.01); HOIQ 7/00 (2013.01); HOIQ 7/005
(2013.01); HOIQ 1/242 (2013.01)

(57) ABSTRACT

A printed circuit board antenna includes a printed circuit
board and a feedpoint that is disposed on the printed circuit
board. A copper coating is disposed on the printed circuit
board. A split is disposed on the copper coating on the
printed circuit board. The split is connected to a board edge
of the printed circuit board. A slot perpendicular to the split
is disposed on the copper coating on the printed circuit
board. The slot is connected to the split. The copper coating
at two sides of the split forms a first antenna and a second
antenna. The feedpoint is configured to, together with the
first antenna and the second antenna, form a first resonance
loop and a second resonance loop. Resonance frequencies of
the first resonance loop and the second resonance loop are
different.
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A mobile terminal includes a metal frame including a base
(22) Filed: Apr. 26, 2017 portion and an edge portion formed along the outer edge of
the base portion, first and second cases bonded to the front
A and back sides of the metal frame so as to expose the edge
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An antenna is provided. The antenna includes a first radiator,
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