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(57) ABSTRACT
There is disclosed an antenna system for mobile handsets
and other devices. The antenna system comprises a dielectric
substrate having first and second opposed surfaces, a con-
ductive track on the substrate, and a separate, directly driven
antenna to drive the parasitic loop antenna formed by the
conductive track. Two grounding points are provided adja-
cent to each other on the first surface of the substrate, with
the arms of the conductive track extending in generally
opposite directions from the grounding points. The conduc-
tive tracks then extend towards an edge of the dielectric
substrate, before passing to the second surface of the dielec-
tric substrate and then passing across the second surface of
the dielectric substrate following a path generally following
the path taken on the first surface of the dielectric substrate.
The conductive tracks then connect to respective sides of a
conductive arrangement formed on the second surface of the
dielectric substrate that extends into a central part of a loop
formed by the conductive track on the second surface of the
dielectric substrate.
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7) ABSTRACT

A case for a wireless device includes a number of RF
coupling elements mounted in the case and configured such
that RF radiation is coupled from an internal antenna of the
wireless device out of the device to a first RF coupling
element, and from the first RF coupling element to a RF
redirector coupling element that redirects the RF radiation in
a direction outward from said wireless device that is oppo-
site to a user side of the wireless device. A corrugated
metallic shield is optionally provided on an opposite side of
the case, facing a user of the device.
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ABSTRACT

The present disclosure generally relates to a device having
a capacitance sensor that detects a change in capacitance that
occurs in the antenna whenever the antenna is in close
proximity to a user’s hand and/or head. Following detection
of the capacitance change, the capacitance of the antenna
may be changed by using a variable capacitor that is coupled
to the sensor through a controller.
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(57) ABSTRACT

A dual-band antenna including a first radiation part and a
second radiation part is provided. The first radiation part is
arranged along a first direction. One end of the first radiation
part includes a first feeding part. The other end of the first
radiation part extends along a second direction and accord-
ingly forms a first bending part. The second radiation part is
arranged along the first direction. One end of the second
radiation part includes a second feeding part. The projection
of the one end of the second radiation part in the second
direction is partially overlapped with the first radiation part.
The second feeding part and the first feeding part are
separated by a first gap. The first bending part and the second
radiation part are separated by a second gap which is
different from the first gap.
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(57) ABSTRACT

The invention relates to an antenna module, in particular for
use in a mobile device, such as a phone. The invention
relates to an antenna, in particular for use in a mobile device,
such as a phone, comprising at least one antenna module
according to the invention. The invention also relates to a
mobile device comprising at least one antenna according to
the invention. The invention further relates to a method for
manufacturing of an antenna according to the invention.
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arm, the feeding branch is disposed between the second
connection portion and the antenna ground, the grounding
branch is disposed between the first connection portion and
the antenna ground. the variable capacitor is disposed on the
feeding branch, the variable capacitor is disposed between
the antenna feeding point and the second connection portion,
and the control circuit is configured to adjust a capacitance
of the variable capacitor.
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ABSTRACT

A mobile device includes a ground plane, an antenna ele-
ment, and at least one extension element. The ground plane
has a first region and a second region. The antenna element
is disposed on the first region. The extension element has an
open end and a connection end. The connection end of the
extension element is coupled to a side of the second region.
The extension element is configured to enhance the radiation
gain of the antenna element in a zenith direction.
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(57) ABSTRACT

Low-profile broadband patch antennas capable of radiating
circularly polarized (CP) signals utilizing a single probe in
accordance with embodiments of the invention are dis-
closed. In many embodiments, the patch antenna includes a
ground plane, a patch plate, at least one dielectric or foam
substrate, and a feed probe. In several embodiments, the
patch plate includes a first plate and a second plate that can
be connected via first and second connecting bars. In various
embodiments, the connection of the first and second plates
can expose first and second slots as further discussed below.
In a variety of embodiments, the feed probe can be a coaxial
cable having an inner and outer conductor where the inner
conductor connects to the first plate and the outer conductor
connects to the ground plane.
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57 ABSTRACT

The present disclosure relates to a pre-5”-Generation (5G)
or 5G communication system to be provided for supporting
higher data rates Beyond 4”-Generation (4G) communica-
tion system such as Long Term Evolution (LTE). The
present invention relates to an assist device for an electronic
device including an antenna, wherein the assist device
includes a second unit including a second antenna, wherein
the second antenna configured to generate capacitance with
at least one of a first antenna in a first unit and an internal
antenna of the electronic device. Further, the present inven-
tion also includes embodiments different from the above-
described embodiment.
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(57) ABSTRACT

A mobile terminal is disclosed. The mobile terminal includes
a metal housing with an accommodation space, the metal
shell including a metal housing having a metal cover, a metal
ring disposed outside of the metal cover, and a metal rear
housing; an antenna module received in the accommodation
space. The antenna module includes a main board with a
grounding terminal, the main board including a switching
circuit connected with the grounding end of the main board
electrically and an LDS antenna controlled by the switching
circuit. The main board is connected with the metal cover
and the metal ring electrically, the metal cover and the metal
ring is coupled with the LDS antenna.
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(73) Assignee: AAC Technologies Pte. Ltd., ule. The antenna module includes a radiator body and a

Singapore City (SG) groove adaptor member, at least part of the metal back cover

serves as the radiator body of the antenna module. The

1) Appl. No.: 15/062,100 groove adaptor member includes a groove adapting part and
. No.: A

a supporting part for supporting the groove adapting part, the
groove adapting part includes a main body, a first extending

(22) Filed: Mar. 5, 2016 piece and a second extending piece. The main body is
received in the groove opening and aligned with the groove;
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57 ABSTRACT

An electronic device including a multi-band antenna, a
cover, a substrate, and a conductive border member is
disclosed, where the device includes a first feed terminal
connected to a circuit of a substrate embedded in the device,
a second feed terminal connected to the circuit and insulated
from the first feed terminal, a ground disposed on the
substrate, a conductive border member continuously dis-
posed along a periphery of the electronic device, a first
antenna connected to the first feed terminal and the conduc-
tive border member, and the first antenna forming a multiple
resonance for covering a first multi-band having a plurality
of bands, a second antenna connected to the second feed
terminal and the conductive border member and the second
antenna forming a multiple resonance for covering a second
multi-band, and a bypass conductor to bypass interference
signals generated by the first antenna and the second antenna
to the ground.
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(57) ABSTRACT

One embodiment disclosed in the present disclosure may
provide an antenna device that includes: a metal member
that forms at least a part of an external housing for the
electronic device; a printed circuit board (PCB) coupled to
a feed connector of the metal member, such that the metal
member is configured to operate as an antenna radiator for
the PCB; and the metal member further including at least
two grounding connectors that are coupled to ground
through the PCB, wherein the feed connector and the two
grounding connectors are located at different positions on
the metal member, and may provide an electronic device that
includes the same. Accordingly, it is possible to easily
design an antenna that operates in a desired frequency band,

(51) Imt. ClL to reduce the cost, to make the exterior of the device
HOIQ 124 (2006.01) appealing due to the advantage of design, and to maximize
HO04B 1/3827 (2006.01) the efficient use of space for the design of a multiband
HO01Q 1/48 (2006.01) antenna.
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An electronic device is provided. The electronic device
includes a housing including a window that forms a first side
of the electronic device, and a second side that is disposed
opposite to the first side, a touch sensor disposed adjacent to
the window and configured to generate a capacitance, an
input circuit operably connected to the touch sensor and
configured to detect an input based on a variation in the
capacitance, an antenna radiator at least one of partially
disposed inside the housing and a part of the housing, a
ground operably disposed between the first side and the
second side, a communication circuit operably connected to
the antenna radiator and the ground, and an antenna match-
ing circuit operably connected to the touch sensor and the
input circuit.
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57 ABSTRACT

A mobile device includes a metal housing and an antenna
structure. A ground plane and a ground branch form at least
a portion of the metal housing. The ground branch is coupled
to the ground plane. A slot is formed between the ground
branch and the ground plane. A circuit element is coupled to
the ground branch and the ground plane. The antenna
structure is formed by the ground branch. The antenna
structure is excited by a signal source.
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(57) ABSTRACT

In the present invention, a metallic section (22) has an
opening (21). An antenna 6 is provided in a terminal device
1, in a location overlapped with the opening 21 when the
opening (21) is viewed from an opening surface of the
opening (21). The metallic section (22) has the opening (21)
such that the metallic section (22) includes a notch-like
shape when the opening (21) is viewed from the opening
surface, the notch-like shape being cut out from a side of the
metallic section which side is closer to the antenna (6). This
ensures body rigidity while also enabling the antenna to
exhibit favorable properties during use of the terminal
device (1) by a user.
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a total length of a length from an end part of the fourth line
to the feeding point, and a length from a ground potential
point to an end part of the second parasitic line is set to
one-half wavelength at a second communication frequency,
and a length of the third line and the fourth line is set to
one-quarter wavelength at a third communication frequency.
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(57) ABSTRACT

An electronic device may have wireless circuitry with
antennas. An antenna resonating element arm for an antenna
may be formed from conductive housing structures running
along the edges of a device. The antenna may have a pair of
switchable return paths that bridge a slot between the
antenna resonating element and an antenna ground. An
adjustable component and a feed may be coupled in parallel
across the slot. The adjustable component may switch a
capacitor into use or out of use and the return paths may be
selectively opened and closed to compensate for antenna
loading due to the presence of external objects near the
electronic device.
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An antenna includes a metal member, a closed slot disposed
in the metal member, and a feed element having a first feed
portion and a second feed portion, the first and second feed
portions crossing the closed slot, and being electrically
connected to each other. The feed element enables the closed
slot to resonate at two different frequency bands and enables
both bands to be individually tunable. The antenna can be
incorporated into a metal cover or case of a mobile com-
munication device.
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7) ABSTRACT

Various embodiments provide an antenna device that
includes: a metal member configured to have a length that
contributes to at least a part of an electronic device; a printed
circuit board (PCB) configured to be feed-connected to a
preset position of the metal member in order to apply the
metal member as an antenna radiator; and at least one
electronic component electrically connected to a position
different from the feeding position of the metal member and
grounded to the PCB, and provide an electronic device that
includes the same. Accordingly, the antenna device is
grounded to the PCB in a desired position of the metal
member by using the basically provided electronic compo-
nent so that it is possible to exclude a separate electrical
connection member, thereby reducing the cost, increasing
the use of space, enhancing the degree of freedom of the

H04B 1/04 (2006.01) design of the antenna radiator.
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(57) ABSTRACT

A mobile terminal is disclosed. The mobile terminal includes
an antenna module including a parasitic coupling piece and
a dynamic switch; a housing having an accommodation
space, the housing including a metal rear cover serving as a
radiator of the antenna module, the radiator including a first
metal part, a second metal part and a third metal part isolated
from each other; and a main board received in the accom-
modation space and having a grounding point disposed on a
surface thereof. The parasitic coupling piece is affixed on a
surface of the second metal part facing to the main board, the
parasitic coupling piece couples the second metal part and
connects with the grounding point through the dynamic
switch.
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antenna assembly includes a first antenna and a second

antenna. The first antenna is received in the first opening,

secured on the first side plate and grounded by the first side

plate. The second antenna is received in the second opening
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(57) ABSTRACT

An electronic device may have wireless circuitry with
antennas. An antenna resonating element arm for a given
antenna may be formed from metal structures supported by
a plastic carrier. The antenna resonating element arm may be
coupled to switching circuitry to isolate the antenna reso-
nating element arm when the antenna resonating element
arm is not being used to handle communications in a
communications band. The electronic device may have a
metal housing. A slot may separate a peripheral portion of
the housing such as a sidewall portion from a planar rear
portion. The sidewall portion and the planar rear portion
may form an additional antenna that operates at communi-
cations frequencies outside of the communications band
handled by the given antenna. A parasitic antenna resonating
element arm may be formed in the slot to enhance the
frequency response of the additional antenna.
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(57) ABSTRACT

A communication device that incorporates the subject dis-
closure may include, for example, a conductive cover, an
antenna structure, and a circuit. The antenna structure can
comprise a first portion of the conductive cover having a first
slot formed therein. The first portion can form a first antenna
element for converting between first electromagnetic signals
and first electrical signals. The first slot can define a shape
of a trade dress design in the conductive cover. The circuit
can be communicatively coupled to first edges of the first
slot to define a first port. The circuit can perform operations
comprising transmitting the first electronic signals into the
first antenna element. Other embodiments are disclosed.
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The present invention presents an electronic device. The
electronic device includes a socket and a supplementary
antenna. The socket is disposed on the electronic device.
wherein the socket includes an accommodating portion for
accommodating an external wireless communication mod-
ule inserted from the outside. The supplementary antenna is
disposed in the electronic device. wherein when the wireless
communication module is completely inserted into the
accommodating portion, the main antenna of the wireless
communication module and the supplementary antenna
become electromagnetically coupled; and wherein when the
wireless communication module is completely inserted into
the accommodating portion, the electronic device transmits/
receives wireless signals using the main antenna and the
supplementary antenna together.
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(57) ABSTRACT

Disclosed is an electronic device that includes a housing; a
printed circuit board disposed within the housing; a com-
munication circuit disposed on the printed circuit board; at
least one exterior metal frame forming at least a part of the
housing, and is electrically connected with the communica-
tion circuit; a first electric path that electrically connecting
the at least one exterior metal frame and the printed circuit
board with each other: a support structure including a metal
region and a non-metal region, and supporting the printed
circuit board and/or the at least one exterior metal frame; and
a second electric path disposed between the printed circuit
board and the metal region of the support structure and is
electrically connected with the first electric path.
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(57) ABSTRACT
An electronic device is provided. The electronic device
includes a housing that includes a first face, a second face
that 1s directed opposite to the first face, and a side face that
at least partially enclose a space between the first face and
the second face, a first metallic member, a second metallic
member, and a third metallic member that form a side face,
a sensor configured to detect whether an external object
comes in contact with at least one of the first metallic
member, the second metallic member, and the third metallic
member, and to generate a signal, and a circuit configured to
change an electric path between at least one of the first

Int. CL. metallic member, the second metallic member, and the third
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(57) ABSTRACT

An electronic device is provided that includes a housing, a
first conductive member configured to form a part of the
housing, or be partially disposed within the housing,
wherein the first conductive member includes a first con-
ductive protrusion disposed toward the inside of the hous-
ing, a second conductive member configured to form
another part of the housing, wherein the second conductive
member includes a portion disposed adjacent to a portion of
the first conductive member and a second conductive pro-
trusion disposed toward the inside of the housing, a non-
conductive member disposed between the portion of the first
conductive member and the portion of the second conduc-
tive member, a coupling structure that includes a conductor
and is connected between the first conductive protrusion and
the second conductive protrusion, and at least one commu-
nication circuit electrically connected to the second conduc-
tive member.
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(57) ABSTRACT

A method of improving antenna performance and an elec-
tronic device configured to improve the antenna perfor-
mance are provided. The electronic device include: a hous-
ing; an antenna located inside the housing or formed as part
of the housing; a radio frequency (RF) interface configured
to transmit/receive wireless signals via the antenna; a groove
formed inside an opening in part of the housing; an electrical
connector placed inside the groove; a ground member placed
inside the housing; a processor electrically connected to the
RF interface and the electrical connector; and a memory
electrically connected to the processor. The memory stores
instructions which enable the processor to detect an external
electrical connector inserted into the electrical connector.
and select at least one of a plurality of electrical paths
between the RF interface and the ground member, in

H0IQ 150 (2006.01) response to at least part of the inserted external electrical
HO0IQ 148 (2006.01) connector. Various embodiments are provided.
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(57) ABSTRACT

An antenna circuit includes a first antenna circuit, a second
antenna circuit, and a connection hole. The first antenna
circuit is disposed on a non-exterior surface of a terminal
device; the second antenna circuit is disposed on an exterior
surface of the terminal device, where the exterior surface is
a surface of the terminal device visible to a user, and the
non-exterior surface is disposed opposite to the exterior
surface; and the connection hole penetrates through the
non-exterior surface and the exterior surface, where the first
antenna circuit and the second antenna circuit are electri-
cally connected by using the connection hole.
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ABSTRACT

An antenna system capable of operating among all LTE
bands, and also capable of operation among all remote side
cellular applications, such as GSM, AMPS, GPRS, CDMA,
WCDMA, UMTS, and HSPA among others. The antenna
provides a low cost alternative to active-tunable antennas
suggested in the prior art for the same multi-platform
objective.
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(57) ABSTRACT

An electronic device with multi-band antenna includes a first
antenna frame, a second antenna frame, and a switching unit
being electrically coupled between the first antenna frame
and the second antenna frame. A first feed point only is
located on the first antenna frame and multiple electrical
connection points, a second feed point, and a ground point
are located on the second antenna frame. One end of the first
antenna frame can be connected to one of the electrical
connection points by controlling the switching unit, and
multiple radiating elements, able to radiate signals in dif-
ferent frequency bands, are formed on the multi-band
antenna. Radiating elements are formed between the first
feed point and the second feed point and the ground point.
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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a housing including a first surface, a second surface
disposed facing an opposite side of the first surface, and a
side surface configured to surround at least a portion of a
space between the first surface and the second surface, a first
elongated metal member configured to form a first portion of
the side surface and including a first end and a second end,
at least one communication circuil electrically connected to
a first point of the first elongated metal member through a
capacitive element, at least one ground member disposed in
an interior of the housing, and a first conductive member
configured to electrically connect a second point of the first
elongated metal member to the ground member. The second
point of the first elongated metal member is disposed closer
to the second end than to the first point.
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