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(57) ABSTRACT

A mobile terminal, including metal back cover including
metal cover plate, first and second metal frames respectively
arranged at two opposite sides thereof for forming first gap,
first metal frame comprising first, second and third radiating
portions; antenna module fixed on metal back cover close to
first metal frame, antenna module comprising system ground
connected with metal cover plate, and antenna circuit board
connected with system ground and first metal frame, antenna
circuit board including grounding, feeding, matching circuit
and tuner; grounding circuit comprises grounding point and
grounding pin and going across first gap; the feeding circuit
comprises feeding point and feeding pin and going across
first gap; first, second and third radiating portions are
configured that when tuning in middle-high frequency. first
and second radiating portions serve as radiator of antenna
module, and when tuning in low frequency, second and third
radiating portions serve as radiator.
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bly, a radiation portion, and a grounding portion. The
(22) PCT Filed: Apr. 10, 2015 feedpoint, the matching network, the capacitor assembly, the
radiation portion, and the grounding portion are connected
(86) PCT No.: PCT/CN2015/076367 in sequence. The matching network includes at least a
% serially-connected inductor and a grounded capacitor or
§ 371 (eX(1), inductor. Tt ding portion is electrically connected to
(2) Date: Oct. 5. 2017 inductor. The grounding portion is electrically connected to
’ a ground plane. A first resonant circuit is formed from the
Publication Classification feedpoint to t[le grounding portion. The first resonant circuit
generates a first resonance frequency and a second reso-
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HO01Q 9/04 (2006.01) a half-wavelength loop mode.
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(30) Foreign Application Priority Data

The instant disclosure provides an antenna system and an
antenna structure thereof. The antenna structure includes a
substrate, a radiation element, a coupling element, a ground-
ing element, a conducting element, and a feeding element.
The radiation element is disposed on the substrate and
includes a first radiation portion for providing a first oper-
ating band, a second radiation portion for providing a second
operating band, and a coupling portion connected between

Sep. 19, 2016 (TW) 105130164 the first and the second radiation portion. The coupling
Apr. 26, 2017 (TW) 106113968 element is disposed on the substrate. The coupling element
e - and the coupling portion are separated from each other and
Publication Classification coupling to each other. The feeding element is coupled
(51) Imt. CL between the coupling element and the grounding element
Ho1Q 1/42 (2006.01) and for feeding a signal. The conducting element is used to
HO1Q 5/364 (2006.01) transmit a signal to the grounding element.
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(51) Imnt. CL side wall and a second side wall that define a slot; a short
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(57) ABSTRACT

The present application provides a housing for an electronic
device sub-assembly for use in an electronic device having
wireless communication capabilities. The electronic device
sub-assembly includes a loop antenna structure having a
conductive ground structure, and a conductive loop element
separate from the conductive ground structure. The conduc-
tive loop element has two ends and a conductive path, which
extends between the two ends a distance away from the
conductive ground structure. The conductive loop element is
coupled to the conductive ground structure at each of the two
ends, and the distance that the conductive path of the
conductive loop element extends away from the conductive
ground structure encloses an area forming a loop which is
internal to the loop antenna structure. The electronic device
sub-assembly further includes a signal source coupled
between the conductive loop element and the conductive
ground structure across the loop for applying a drive signal.
The electronic device sub-assembly still further includes one
or more auxiliary electronic elements, where the one or more
auxiliary electronic elements each have a primary purpose
that is separate from the loop antenna structure. The one or
more auxiliary electronic elements each include a ground
which is coupled to the conductive ground structure via the
conductive loop element.
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(57) ABSTRACT

An antenna and a mobile terminal having the same are
provided. The antenna includes: a metal shell having a first
slot, penetrated through the metal shell, extending in a
transverse direction of the metal shell, having two ends
which are closed; and a second slot, penetrated through the
metal shell, extending in a longitudinal direction of the metal
shell, having a first end communicated with the first slot and
a second end extending to an edge of the metal shell and
opened thereat; an exciting sheet disposed at an inner side of
the metal shell, covering the first slot in a width direction
thereof; a dielectric filling layer disposed between the excit-
ing sheet and the metal shell, configured to fill the first and

(51) Imnt. CL second slots; and an expanding resonance branch, disposed
H01Q 1/24 (2006.01) on a surface of the dielectric filling layer facing away from
H0IQ 5371 (2006.01) the metal shell, connected to the exciting sheet.
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(57) ABSTRACT

An electronic device includes a metal housing, a conductive
member disposed adjacent to the metal housing, a plurality
of ground parts including a first ground part electrically
connected with a first point of the conductive member and
a second ground part electrically connected with a second
point of the conductive member, a ground plate electrically
connected with the metal housing and electrically connected
with the conductive member via the plurality of ground
parts, and a feeding part electrically connected with the
conductive member.
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(TW)
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Appl. No.: 15/807,591
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Related U.S. Application Data

Continuvation of application No. 15/216,424, filed on
Jul. 21, 2016, now Pat. No. 9,853,351,

Foreign Application Priority Data
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Publication Classification

(51) Int. CL

HO1Q 1/24 (2006.01)
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HO1Q 7/00 (2006.01)
(52) US.CL

CPC oo HO1Q 17243 (2013.01); HOIQ 7/00

(2013.01); HOIQ 1/48 (2013.01)

(57) ABSTRACT

A communication device includes a ground plane and an
antenna element. The antenna element includes a radiation
metal strip and a feed metal line. The radiation metal strip is
divided into a first metal strip and a second metal strip by a
gap. The first metal strip is electrically connected to the
ground plane by a first metal section. The second metal strip
is electrically connected to the ground plane by a second
metal section. The feed metal line has a first to a third
connection points. The first connection point is coupled to
the first metal strip through a first capacitive element. The
second connection point is coupled to the second metal strip
through a second capacitive element. The third connection
point is a feeding point of the antenna element. The second
connection point is located between the first connection
point and the third connection point.
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(21)  Appl. No.: 15/716,481 disposed on the metal element. The feeding element is
. disposed on the substrate, and the metal element and the
(22) Filed: Sep. 26, 2017 feeding element are respectively disposed on two opposite
Related U.S. Application Data s‘idesv of the substrate.. The feeding element includes a
feeding end and a shorting end electrically connected to the
(60) Provisional application No. 62/401,831, filed on Sep. metal element. An orthogonal projection of the feeding
29, 2016. element on the metal element is partially overlapped with
L . . the open slot. The feeding element forms a second resonant
Publication Classification path extending from the feeding end to the shorting end. The
(51) Int.CL antenna structure operates in a first band through the first
H01Q 57371 (20006.01) resonant path and operates in a second band through the
HOIQ 124 (2006.01) second resonant path.
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(2013.01)

(37) ABSTRACT

An electronic device may have a hybrid antenna that
includes a slot resonating element formed from a slot in a
ground plane and a planar resonating element formed over
the slot. A parasitic element may be disposed over the planar
element. A switch may couple the parasitic element to the
ground. A tunable circuit may couple the planar element to
the ground. The switch and tunable circuit may be placed in
different tuning states. In a first state, the tunable circuit and
switch form open circuits. In a second state, the tunable
circuit may an open circuit and the switch is closed. In a
third state, the tunable circuit forms a return path and the
switch forms an open circuit. This may allow the antenna to
operate with satisfactory efficiency in low, mid, and high
bands despite volume constraints imposed on the antenna.
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ui-Hung Lai, Taiper City (IW) adjustment element is provided. The metal element has an
. . . open slot, and the open slot has an open end, a first slot and
(73) Assignee: COMPAL ELECTRONICS, INC., a second slot. The first slot and the second slot are respec-
Taipei City (TW) tively disposed on two opposite sides of the open end. The
feeding element crosses the first slot. A first end of the
(21) Appl. No.: 15/719,567 feeding element has a feeding point, and a second end of the
feeding element is electrically connected to the metal ele-
(22) Filed: Sep. 29, 2017 ment through the first capacitor. The adjustment element is
disposed in the second slot. A first end of the adjustment
. element is electrically connected to the metal element, and
Related U.S. Application Data a second end of the adjustment element is electrically
(60) Provisional application No. 62/401,831, filed on Sep. connected to the metal element through the second capaci-

29, 2016.
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(22) Filed: Sep. 15, 2017 the feed point to the first open end and serving as an
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(57) ABSTRACT

An antenna device includes a ground plane configured to
have an end side; a ground element configured to have a first
end and a second end; a first radiation element configured to
have a first line extending upright with respect to the ground
element from a grounded end. a second line coupled to the
first line, and a feed point; a second radiation element
configured to have a third line, and a fourth line coupled to
the third line; a first parasitic element configured to have a
first parasitic line, and a second parasitic line coupled to the
first parasitic line and extending along the ground element
toward the first end; and a second parasitic element config-
ured to have a fifth line located close to a tip of the second
parasitic line, and a sixth line extending along the ground
element from a tip of the fifth line.
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An electronic apparatus includes: a first antenna board
having a plate shape and extending with a first length: a
second antenna board having a plate shape and extending
with a second length; and a rectangular parallelepiped upper
casing for accommodating the first antenna board and the
second antenna board. The first antenna board and the
second antenna board are arranged such that a longitudinal
direction of the first antenna board and a longitudinal
direction of the second antenna board are parallel to one side
of one main surface of the rectangular parallelepiped upper
casing. The first antenna board and the second antenna board
are arranged parallel to each other.
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(57) ABSTRACT

Disclosed 1s an electronic device including a battery, a case
covering the battery, a wireless charging coil positioned
between the battery and the case; and a communication
antenna positioned between the battery and the wireless
charging coil, wherein one of the communication antenna
and the wireless charging coil is positioned to surround the
other one of the communication antenna and the wireless
charging coil, and wherein the communication antenna is
spaced from the wireless charging coil by a predetermined
distance and prevents interference between the communica-
tion antenna and the wireless charging coil.
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(37) ABSTRACT

An antenna system includes a system ground and two
antenna units. The two antenna units are individually dis-
posed on two opposite sides of the system ground and
symmetrically mirrored with each other. Each antenna unit
includes a circuit board, a first antenna pattern and a second
antenna pattern. The first antenna pattern is disposed at one
side of the circuit board. The first antenna pattern resonates
to generate a first high resonant frequency. The second
antenna pattern is disposed at the other side of the circuit
board. The first antenna pattern resonates with part of the
second antenna pattern to generate a low resonant frequency.
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(57) ABSTRACT

An antenna device and an electronic device including the
same are provided. The antenna device includes a first
radiator in which a slot is formed, a second radiator, at least
a portion of which is disposed in the slot, and a feeder
configured to feed the same electricity to the first radiator
and the second radiator. The antenna device may have many
resonance frequencies in the same installation space, allow-
ing eflicient use of the internal space of the electronic device.
Moreover, the antenna device and the electronic device
including the same may be implemented variously according
to various embodiments.
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(57) ABSTRACT

The disclosure provides antenna assemblies and methods for
reducing mutual coupling of coupled antennas. According to
an embodiment, the antenna assembly, comprises: a first
antenna; and a second antenna coupled with the first
antenna; wherein a first capacitive load is provided to the
first antenna at a first position of the first antenna so that a
mutual coupling between the first antenna and the second
antenna is reduced. According to the present disclosure, at
least some of the following advantages may be achieved: 1)
no any component that connects or structure between
coupled antennas is required; 2) the capacitive load is very
little frequency dependent so that the method is highly
suitable for antenna decoupling at low frequencies; 3) the
required capacitive load takes almost no space in the circuit
layout; and 4) the load does not noticeably change antenna
radiation patterns.
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