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(57) ABSTRACT

An antenna apparatus includes a ground conductor, an
antenna element including an antenna that is parallel to the
ground conductor and that has a first end portion and a
second end portion, a feed line that is coupled to the first end
portion of the antenna and that feeds the antenna through the
ground conductor, and a short-circuit line that is coupled to
the first end portion of the antenna and that electrically
short-circuits the antenna to the ground conductor, and a
dummy conductor mounted between the first end portion or
the second end portion of the antenna and the ground
conductor.
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An antenna structure utilizing metal housing of a wireless
communication device as antenna includes first, second, and
third metallic members, and a feed portion. A first gap is
between the first and second metallic members. A second
gap is between the second and third metallic members. The
current feed portion is connected to the second metallic
member, and current entering the second metallic member
flows towards the first gap and the second gap respectively
to excite radiation signals in a first frequency band. The first
and third metallic members obtain the current by coupling
and excite radiation signals in a second and a third frequency
bands respectively. Frequencies of the third frequency band
are higher than frequencies of the second frequency band,
which are higher than the frequencies of the first frequency
band. A wireless communication device using the antenna
structure is provided.
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An antenna structure includes a housing, a feed source, a
connecting portion and a coupling portion. The housing
defines a slot. The slot divides the housing into a radiating
portion and a grounding portion. The grounding portion is
grounded. The feed source is electrically connected to the
radiating portion for supplying current to the radiating
portion. The connecting portion has one end electrically
connected to the radiating portion and another end electri-
cally connected to the grounding portion for grounding the
radiating portion. The coupling portion has one end electri-
cally connected to the grounding portion and another end
spaced apart from the radiating portion.
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Chi-Hsuan LEiE Taoyuan City (TV(I) a feeding connection element, a first radiation element, a
’ second radiation element, a capacitive element, a first short-
ing element, a second shorting element, and a third shorting
(21)  Appl. No.: 15/970,130 element. The first radiation element is coupled to the feeding
connection element. The second radiation element includes
(22) Filed: May 3, 2018 a first portion and a second portion. The feeding connection
element is coupled through the second radiation element to
(30) Foreign Application Priority Data the metal frame. The capacitive element is coupled between
the first portion and the second portion. The first shorting
Dec. 25, 2017 (TW) oo 106145510 element, the second shorting element, and the third shorting
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element, the metal frame, the feeding connection element,
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(57) ABSTRACT

Provided are a tunable antenna and a mobile phone equipped
with the tunable antenna, the tunable antenna including a
mainboard and an antenna body, where a first connecting
structure and a second connecting structure are configured
between the antenna body and the mainboard, such that
when a USB cable is not inserted, the antenna body is
connected with the mainboard through the first connecting
structure, and when the USB cable is inserted, the antenna
body is connected with the mainboard through the second
connecting structure
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position corresponding to the segment part.
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(57) ABSTRACT

Disclosed are multi-band trace antennas and circuit boards
including a multi-band trace antenna for the transmission
and/or reception of information in a wireless communication
system. The circuit board is configurable to include a
multi-band trace antenna. Additionally, the circuit board can
comprise a feed point adjacent an edge of the circuit board,
the feed point being connected to a pair of closely coupled
traces of unequal length, a first of the traces extending away
from the feed point along the edge of the circuit board, and
a second of the traces extending away from the feed point
inboard of the first antenna trace, the circuit board comprises
a ground plane coplanar with the traces, an edge of the
ground plane extending alongside and closely coupled with
the second of the traces to cause an area of the ground place
adjacent the edge to radiate at a selected lower operational
frequency of the antenna, wherein an edge of a longer of the
pair of closely coupled traces is indented to vary a width of
the trace at a plurality of points along its length and to
increase radiation of the shorter of the pair of closely
coupled traces at a selected higher operational frequency of
the antenna.
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The present disclosure provides an electronic device with
advanced antenna. The electronic device includes: a display
screen; a metal frame surrounding a side edge of the display

(22) Filed: Oct. 2, 2018 screen; and a connecting component disposed between the
side edge of the display screen and a top end of the metal
(30) Foreign Application Priority Data frame; wherein a height of the connecting component is
larger than a preset height such that a portion of the side edge
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An electronic device is provided. The electronic device
includes a metal frame, a circuit board, a first connection
structure, and an antenna module. The metal frame is
provided with a first contact portion extending outwardly
from an inner surface of the metal frame. The first connec-
tion structure includes a first resilient piece, the first resilient
piece has a first end and a second end opposite to the first
end, the first end of the resilient piece is electrically coupled
with the first contact portion via abutting against the first
contact portion. The antenna module disposed on the circuit
board is electrically coupled with the second end of the first
resilient piece extending through the circuit board, and is
electrically coupled with the metal frame via the first resil-
ient piece, such that the metal frame is operable to be
antenna resonating elements of the antenna module.
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The antenna system includes: an upper frame, including a
feeding point, a ground point, and a connection ground,
wherein the ground point is arranged between the feeding
point and the connection ground; system ground; feed
source; matching network, including a first-order band
elimination filter and a first capacitor that are connected in
series; and first inductor. The upper frame is disposed at one
side periphery of the system ground, and a clearance region
is formed between the system ground and the upper frame.
The feed source is connected to the feeding point through the
matching network, the ground point is connected to the
system ground through the first inductor, and the connection
ground is connected to the system ground, so as to form a
GPS antenna, a WIFI 2.4G antenna and a WIFI 5G antenna.

return loss/dB
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(57) ABSTRACT

An antenna module including two or more substrates
stacked and having different flexibility, a patch antenna
disposed above or within an uppermost substrate from
among the two or more substrates, and an IC disposed below
or within a lowermost substrate from among the two or more
substrates, and electrically connected to the patch antenna
through the substrates, wherein the two or more substrates
comprise a first substrate and a second substrate, and
wherein the second substrate is more flexible than the first
substrate, and extends in a lateral direction to have an
overlap region overlapping the first substrate and an exten-
sion region not overlapping the first substrate.
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According to one embodiment, an antenna module includes
a substrate, a first antenna, an array antenna, and a radio
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has a second bending side edge. A tapered slot is formed
(21)  Appl. No.: 16/189,121 between the second bending side edge and the first bending
side edge, and comprises a necking end and a flaring end.
The balun transformer disposed in the first casing, the
(22) Filed: Nov. 13, 2018 second casing or the hinge has one signal input terminal and
two signal output terminals, receives a feed signal and a
(30) Foreign Application Priority Data ground signal via the signal input terminal to generate two
balanced signals, and respectively outputs the balanced
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(57) ABSTRACT

Disclosed is a mobile terminal comprising: a housing includ-
ing a rear case positioned on a rear surface thereof and a side
case positioned on a side surface thereof; a display unit
disposed on a front surface of the housing; and a wireless
communication unit, mounted on the main board, for pro-
cessing a radio signal, wherein the side case includes a first
metal part and a second metal part formed in a layered
structure and spaced apart in the thickness direction of the
first metal part and the housing, wherein the first metal part
and the second metal part extend to a first side surface of the
housing and to at least a portion of a second side surface and
a third side surface located on the right and left sides of the
first side surface, wherein at least one of the first metal part
and the second metal part is connected to the wireless
communication unit to transmit and receive an RF signal.
The performance of the mobile terminal can be secured even
when the performance of a mobile communication antenna
is expanded and thus the mobile terminal is adjacent.
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(2013.01)
(57) ABSTRACT

A mobile terminal includes a window including a transpar-
ent region and an opaque region surrounding the transparent
region, a metal case provided below the window to accom-
modate the window, having a rear surface portion facing the
window and a side surface portion formed to extend from the
rear surface portion toward a front surface, and exposed
outwardly, a non-metal member formed in a region formed
by cut away a portion of the case and having a slot formation
portion spaced apart from the side surface portion at a
predetermined interval and a pair of sectioning portions
extending from the slot formation portion and traversing the
side surface portion to section the side surface portion into
first to third members, and first to third antenna patterns
formed in the opaque region and electrically connected to
the first to third members to form first and third antennas,
respectively.
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(57) ABSTRACT

An electronic device may be provided with wireless cir-
cuitry. The wireless circuitry may include one or more
antennas. The antennas may include millimeter wave
antenna arrays. Non-millimeter-wave antennas such as cel-
Iular telephone antennas may have conductive structures
separated by a dielectric gap. In a device with a metal
housing, a plastic-filled slot may form the dielectric gap. The
conductive structures may be slot antenna structures,
inverted-F antenna structures such as an inverted-F antenna
resonating element and a ground, or other antenna struc-
tures. The plastic-filled slot may serve as a millimeter wave
antenna window. A millimeter wave antenna array may be
mounted in alignment with the millimeter wave antenna
window to transmit and receive signals through the window.
Millimeter wave antenna windows may also be formed from
air-filled openings in a metal housing such as audio port
openings.
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(57) ABSTRACT

An antenna structure includes a housing, a feed portion, a
ground portion, a first radiator, and a second radiator. The
housing includes a first radiating portion and a second
radiating portion. The first radiator and the second radiator
are both positioned in the housing. When the feed portion
feeds current, the current flows through the first radiating
portion and is grounded through the ground portion to
activate a first operating mode. When the feed portion feeds
current, the current is further coupled to the first radiator
through the first radiating portion, and the first radiator
activates a second operating mode. When the second radia-
tor feeds current, the second radiator activates a third
operating mode. When the second radiator feeds current, the
current is further coupled to the second radiating portion

through the second radiator, and the second radiating portion
activates a fourth operating mode.
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(57) ABSTRACT

A multiband antenna includes a ground conductor, a first
conductor disposed at a predetermined distance from the
ground conductor, formed linearly, and configured to have a
length to resonate at first and second frequencies, the first
conductor including a power feeding point, a second con-
ductor coupled to the first conductor at both ends of the
second conductor, disposed closer to a side of the ground
conductor than the first conductor, formed linearly, and
configured to form a slit between the first and second
conductors and resonate together with the first conductor at
a third frequency, and a third conductor provided at one or
more ends of the first conductor and configured to extend
from a first end of the one or more ends to the side of the
ground conductor to be electromagnetically coupled to the
ground conductor at the third frequency, wherein the con-
ductors has conductivity.
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(57) ABSTRACT

An antenna device includes a ground plane having an edge
side, a monopole antenna element that communicates in a
first frequency, and that has a first feeding point, a first line
that extends from the first feeding point in a direction away
from the edge side of the ground plane, and a second line
that is coupled to the first line and extends along the edge
side, a plurality of dipole feeding elements that communi-
cate at a second frequency higher than the first frequency,
and are disposed, with respect to the ground plane, in
positions that match the positions of the second line with
respect to the ground plane, and a plurality of reflectors that
reflect electromagnetic waves radiated by the plurality of
feeding elements, and are disposed respectively in corre-
spondence to the plurality of feeding elements between the
ground plane and the plurality of feeding elements.
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(57) ABSTRACT

An antenna device includes a radiating element, a coupling
circuit, and a non-radiating resonant circuit. The coupling
circuit includes first and second coupling elements, the first
coupling element being connected between a feeder circuit
and the radiating element, the second coupling element
being coupled to the first coupling element. An end of the
second coupling element is grounded, and another end of the
second coupling element is connected to the non-radiating
resonant circuit. A frequency characteristic of a return loss
of the radiating element when seen from the feeder circuit is
adjusted by a resonant frequency characteristic of the non-
radiating resonant circuit.
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An antenna structure includes a first feeding source, a
second feeding source, and a ring-shaped frame. The ring-
shaped frame defines a first radiating portion and a second
radiating portion. A current signal flows from the first
feeding source to the first radiating portion, the first radiating
portion activates a first resonance mode and a second
resonance mode simultaneously to generate radiation signals
in a first frequency band and a second frequency band. A
current signal flows from the second feeding source to the
second radiating portion, the second radiating portion acti-
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ABSTRACT

Devices, systems, and methods in which antenna elements
are positioned together as an array at a corner of a mobile
device, at least two of the antenna elements being oriented
to provide beams in different directions with respect to the
corner of the mobile device.
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