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An antenna structure with wide radiation bandwidth in a
reduced physical space includes a metallic housing, a first
feed portion, and a second feed portion. The metallic hous-
ing includes a metallic side frame and a metallic back board.
The metallic side frame defines a slot, and first and second
gaps. The metallic side frame between the first gap and one
end of the slot forms a first radiation portion. The second gap
divides the first radiation portion into first and second
radiation sections. The first feed portion feeds current and
signal to the first radiation section, and the first radiation
section works in a GPS mode and a WIFI 2.4 GHz mode.
The second feed portion feeds current and signal to the
second radiation section, and the second radiation section
works in a WIFI 5 GHz mode.
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Provided are an antenna of a mobile terminal, and a mobile
terminal. The antenna includes a dielectric substrate, a
ground plate located on one side of the dielectric substrate,
and a near-feed unit, a near-ground unit and a coupling unit
that are arranged on the other side of the dielectric substrate;
the near-ground unit has one end connected to the coupling
unit and the other end connected to the ground plate; the
coupling unit and the near-ground unit are equivalent to a
Left-Handed (LH) inductor; the near-feed unit is equivalent
to a Right-Handed (RH) inductor; the coupling unit is
coupled to the near-feed unit and is equivalent to an LH
capacitor; the coupling unit is coupled to the ground plate
and is equivalent to an RH capacitor; and the near-feed unit,
the near-ground unit, the coupling unit and the ground plate
form a Composite Right-Left-Handed Transmission Line
(CRLH-TL) structure.
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(57) ABSTRACT

An electronic device may include a circuit board, radiators
disposed on the circuit board, and provided with a first
feeding signal to transmit or receive a wireless signal in a
first frequency band; and a ground disposed on the circuit
board to provide a reference potential for the radiators. The
radiators and a whole or a portion of the ground may be
provided with an additional feeding signal to transmit or
receive a wireless signal in various frequency bands that are
lower than the first frequency band.
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(57) ABSTRACT

An antenna module includes a first connection member
including at least one first wiring layer and at least one first
insulating layer; an antenna package disposed on a first
surface of the first connection member, and including a
plurality of antenna members and a plurality of feed vias; an
integrated circuit (IC) disposed on a second surface of the
first connection member and electrically connected to the
corresponding wire of at least one first wiring layer; and a
second connection member including at least one second
wiring layer electrically connected to the IC and at least one
second insulating layer, and disposed between the first
connection member and the IC, wherein the second connec-
tion member has a third surface facing the first connection
member and having an area smaller than that of the second
surface, and a fourth surface facing the IC.
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(57) ABSTRACT

A mobile communication device includes a processor posi-
tioned on a first printed circuit board, a radio frequency
integrated circuit (RFIC), and an antenna module. The
antenna module includes a second printed circuit board, a
first antenna and a second antenna positioned on the second
printed circuit board, and a plurality of front-end chips
positioned on the second printed circuit board. The plurality
of front-end chips include a first front-end chip electrically
connecting the RFIC and the first antenna, and a second
front-end chip electrically connecting the RFIC and the

second antenna.
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(57) ABSTRACT

A mobile communication device includes a processor posi-
tioned on a first printed circuit board, a radio frequency
integrated circuit (RFIC), and an antenna module. The
antenna module includes a second printed circuit board, a
first antenna and a second antenna positioned on the second
printed circuit board, and a plurality of front-end chips
positioned on the second printed circuit board. The plurality
of front-end chips include a first front-end chip electrically
connecting the RFIC and the first antenna, and a second
front-end chip electrically connecting the RFIC and the

second antenna.
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(57) ABSTRACT

An antenna unit includes a plate-shaped dielectric substrate,
as well as an antenna element and a stub element. The
dielectric substrate has a first edge extending along a lon-
gitudinal direction of the dielectric substrate and a second
edge extending along the longitudinal direction of the
dielectric substrate, and the second edge is opposite to the
first edge. The antenna element is disposed along the lon-
gitudinal direction of the dielectric substrate. The Antenna
element has a first end containing a feedpoint and a second
end containing an open end. The stub element is disposed
between a section of the antenna element having a prede-
termined length containing the first end of the antenna
element and the first edge of the dielectric substrate along
the longitudinal direction of the dielectric substrate. The stub
element has a first end connected to a reference potential and
a second end containing an open end.
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ABSTRACT

An antenna system including a ground plane, an antenna
radiator separated from and overlapping the ground plane
and at least one first conductive element extending the
antenna radiator towards the ground plane. The antenna
system also includes at least one feed element configured to
provide a radio-frequency feed for the antenna radiator. The
feed element is spatially separated from the first conductive
element and the antenna radiator.
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(57) ABSTRACT

Disclosed is a patch antenna using bondwires as a frequency
tuning element. The patch antenna includes a patch and
bondwires frequency tuning circuit, wherein the bondwires
frequency tuning circuit is disposed within radiation slots on
one side of the patch, the bondwires frequency tuning circuit
is a combination of multiple bondwires, and a sum of a
length of the bondwires frequency tuning circuit and a
length of the patch is equal to a length of the patch antenna.
Compared with traditional patch antennae, the patch antenna
according to embodiments of the disclosure, which is a patch
antenna using a combination of bondwires as a frequency
tuning element, uses bondwires as part of the antenna. Fine
tuning of antenna frequencies is implemented by designing
different combinations of bondwires such that the antenna
per se have a better flexibility.
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(57) ABSTRACT

Provided is an electronic device including a multi-input
multi-output antenna structure configured on a substrate, and
the multi-input multi-output antenna structure includes two
dipole antennas and two second grounded radiators. Each
dipole antenna is used for resonating a first frequency band
and a second frequency band. Each dipole antenna includes
a feed-in radiator and a first grounded radiator. The feed-in
radiator has a feed-in end. The first grounded radiator is
disposed beside the feed-in radiator and has a first grounded
end. The two second grounded radiators are positioned
between the two dipole antennas, the two second grounded
radiators are separated from the two first grounded radiators
and are respectively corresponding to the two first grounded
radiators, and a bent gap is formed between the two second
grounded radiators.
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(57) ABSTRACT

Antenna devices are provided, including tightly coupled
arrays, transmitarrays, and reflectarrays. An antenna device
can include a plurality of substrates each having an antenna
element. The substrates can be provided in connected series
or in an array. The substrates can be part of an origami array
such that the entire array is foldable. The substrates can
optionally be attached to a framework that can actuate the
substrates to different configurations. By bending, folding,
or otherwise repositioning the substrates/array, the electro-
magnetic characteristics of the antenna device can be easily
reconfigured for the desired task.
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(57) ABSTRACT

An antenna module includes a dielectric substrate, a radia-
tion electrode, a ground electrode, and a current-interrupting
element. The radiation electrode is disposed in a layer of the
dielectric substrate, and the ground electrode is disposed in
another layer of the dielectric substrate. The current-inter-
rupting element is electrically connected to the ground
electrode. The current-interrupting element is configured to
interrupt a current flowing through the ground electrode. The
current-interrupting element has a first edge portion electri-
cally connected to the ground electrode and a second edge
portion left open and includes a planar electrode parallel to
the ground electrode. The dimension of the current-inter-
rupting element in the direction from the first edge portion

H01Q 9/04 (2006.01) to the second edge portion is about A/4, where A is the
H01Q 124 (2006.01) wavelength of a radio-frequency signal radiated from the
H01Q 1/52 (2006.01) radiation electrode.
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(57) ABSTRACT

An antenna structure includes a substrate, a feeding radiation
element, a first grounding radiation element, a second
grounding radiation element, and a first circuit element. The
substrate has a first surface and a second surface which are
opposite to each other. The feeding radiation element
includes a body portion, a bridging portion, and an extension
portion. The body portion has a feeding point. The bridging
portion is coupled between the body portion and the exten-
sion portion. The first grounding radiation element is
coupled to a ground voltage. The first circuit element is
coupled between the first grounding radiation element and
the second grounding radiation element. The bridging por-
tion of the feeding radiation element is disposed on the first
surface of the substrate. The first circuit element is disposed
on the second surface of the substrate.

130

1204140

150

142 141 132
l’ j

AR

\3 1

x;x\&\X\xme\_\mxxm\\WK

\ﬁ '\\f\\ﬁ\kﬁ‘

/

110(E1)

160

181/ 165 131\

151 Fp VSS



US 20210249775A1

a9y United States

a2y Patent Application Publication o) Pub. No.: US 2021/0249775 A1l

Thyagaranjan et al.

43) Pub. Date: Aug. 12, 2021

(54)

(71)

(72)

@

(22)

(60)

PATCH ANTENNA ASSEMBLY WITH
GROUNDED POSTS

Applicant:

Inventors:

Appl. No.:

Filed:

AVX Antenna, Inc. d/b/a Ethertronics,
Inc., San Diego, CA (US)

Mukund Ranga Thyagaranjan, San
Diego, CA (US); Weichun Eric Lin,
San Diego, CA (US); John Eric
Shamblin, San Diego, CA (US);
Mehak Garg, San Diego, CA (US);
Manuel Rodriguez, Temecula, CA
(US); Kenneth Mueller, San Diego,
CA (US)

17/170,079

Feb. 8, 2021

Related U.S. Application Data
Provisional application No. 62/972,151, filed on Feb.

10, 2020.

Publication Classification

(51) Int. CL
HO1Q 9/04 (2006.01)
HO1Q 5/15 (2006.01)
(52) US.CL
CPC oo HO1Q 9/0414 (2013.01); HOIQ 5/15
(2015.01)
(57) ABSTRACT

An antenna assembly can be configured for RF communi-
cations. The antenna assembly can include a ground plane
disposed on a substrate. The antenna assembly can include
a patch antenna structure spaced apart from the ground
plane. The antenna assembly can include one or more
grounded posts coupled to and extending from the substrate.
The one or more grounded posts can be arranged along at
least a portion of a periphery of the patch antenna structure.
The patch antenna structure can emit a radiation pattern
based at least in part on a transmit signal. The radiation
pattern can induce a resultant field in the one or more
grounded posts to adjust a characteristic of the radiation
pattern.
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(57) ABSTRACT

An antenna structure includes a metal mechanism element,
a dielectric substrate, a feeding radiation element, a coupling
radiation element, a ground plane, a first shorting element,
a second shorting element, and a circuit element. The metal
mechanism element has a slot. The dielectric substrate has a
first surface and a second surface which are opposite to each
other. The feeding radiation element extends across the slot.
The coupling radiation element is adjacent to the feeding
radiation element. The first shorting element is coupled to a
first grounding point on the ground plane. The second
shorting element is coupled to the metal mechanism ele-
ment. The circuit element is coupled between the first
shorting element and the second shorting element. The
coupling radiation element is disposed on the first surface of
the dielectric substrate. The feeding radiation element is
disposed on the second surface of the dielectric substrate.
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