US 20190027810A1

a2y Patent Application Publication o) Pub. No.: US 2019/0027810 A1

a9y United States

LI et al. 43) Pub. Date: Jan. 24, 2019
(54) ANTENNA DEVICE AND MOBILE DEVICE (52) US. CL
CPC oo, HO1Q 1/243 (2013.01); HOIQ 1/44

(71) Applicant: Wistron NeWeb Corp., Hsinchu (TW)

(72) Inventors: Kuan-Hung LI, Hsinchu (TW);
Cheng-Da YANG, Hsinchu (TW);
Shang-Ching TSENG, Hsinchu (TW);
Yu-Yu CHIANG, Hsinchu (TW)

(21) Appl. No.: 15/854,045

(22) Filed: Dec. 26, 2017
(30) Foreign Application Priority Data
Jul. 24, 2017 (TW) i 106124727
Publication Classification
(51) Imt. ClL
HO01Q 124 (2006.01)
HO010Q 1/44 (2006.01)
H010 21730 (2006.01)
H01Q 5/392 (2006.01)
HO01Q 1/48 (2006.01)

(2013.01); HOIQ 1/48 (2013.01); HO1Q 21/30
(2013.01); HOIQ 5/392 (2015.01); HOIQ
1/245 (2013.01)

(57) ABSTRACT

An antenna device includes a metal mechanism element, a
ground plane, a feeding element, a grounding extension
element, and a dielectric substrate. The metal mechanism
element has a slot. The feeding element has a feeding point
coupled to a signal source. The feeding element extends
across the slot. The grounding extension element is coupled
to the ground plane. A vertical projection of the grounding
extension element at least partially overlaps the slot. An
antenna structure is formed by the feeding element, the
grounding extension element, and the slot of the metal
mechanism element. The antenna structure is capable of
covering a low-frequency band and a high-frequency band.
The distance between the feeding point and one end of the
slot is less than or equal to 0.1 wavelength of a central
frequency of the low-frequency band.
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(57) ABSTRACT

A mobile device includes a metal back cover, a ground metal
element, a feeding radiation element, and a dielectric sub-
strate. The metal back cover has a slot. The feeding radiation
element has a feeding point, and includes a first feeding
branch, a second feeding branch, and a third feeding branch.
The second feeding branch and the first feeding branch
extend in opposite directions. The third feeding branch and
the first feeding branch extend in the same direction. The
feeding radiation element has a vertical projection on the
metal back cover, and the vertical projection at least partially
overlaps the slot. The dielectric substrate is disposed adja-
cent to the metal back cover. The ground metal element and
the feeding radiation element are disposed on the dielectric
substrate. An antenna structure is formed by the feeding
radiation element and the slot of the metal back cover.
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(57) ABSTRACT

An antenna apparatus and a terminal, where the antenna
apparatus includes an antenna body and at least one stub,
where a feed terminal is disposed on the antenna body, one
end of the stub is electrically coupled to a coupling point
between the feed terminal and a first open-circuit end of the
antenna body, and the other end of the stub is an open-circuit
end, and an antenna body length between the coupling point
and the feed terminal is a half of'a wavelength corresponding
to a specified operating frequency, and a length of the stub
is one quarter of the wavelength corresponding to the
specified operating frequency.
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(57) ABSTRACT

An electronic device may include antennas, a ground, and a
housing. First and second gaps in the housing may define a
segment that forms a resonating element for a first antenna.
First, second, third, and fourth antenna feeds may be coupled
between the segment and ground. Control circuitry may
control adjustable components to place the device in first,
second, third, or fourth modes. In the first and second modes,
the first and fourth feeds convey signals at the same fre-
quency using a multiple-input and multiple-output scheme
while the second and third feeds are inactive. In the third
mode, the second feed is active and the first, third, and fourth
feeds are inactive. In the fourth mode, the third feed is active
and the first, second, and fourth antenna feeds are inactive.
Isolating return paths may be coupled between the segment
and ground in the first and second modes.

g— 1™ 190

198

L7

210

197

619



US 20190027838A1

a9y United States

a2y Patent Application Publication o) Pub. No.: US 2019/0027838 A1

Paulotto et al.

(54)

(71)
(72)

@

(22)

(1)

MILLIMETER WAVE ANTENNAS HAVING
DUAL PATCH RESONATING ELEMENTS

Applicant: Apple Inc., Cupertino, CA (US)

Inventors: Simone Paulotto, Redwood City, CA
(US); Basim H. Noori, San Jose, CA
(US); Matthew A. Mow, Los Altos, CA
us)

Appl. No.: 15/658,141

Filed: Jul. 24, 2017

Publication Classification

Int. CL.
HO01Q 21/06
HOIQ 1/48
HO01Q 5/335

(2006.01)
(2006.01)
(2006.01)

43) Pub. Date: Jan. 24, 2019
(52) U.S. CL
CPC ... HOIQ 21/065 (2013.01); HOIQ 21/0025

(2013.01); HOIQ 5/335 (2015.01); HO1Q 1/48
(2013.01)

(57) ABSTRACT

An electronic device may be provided with millimeter wave
transceiver circuitry and an antenna having a ground and a
resonating element. The resonating element may include
first and second patches symmetrically distributed about an
axis. The antenna may be fed using an antenna feed having
a first feed terminal coupled to both the first and second
patches and a second feed terminal coupled to the ground.
The first feed terminal may be coupled to the first patch at
a side closest to the second patch and may be coupled to the
second patch at a side closest to the first patch. The first and
second patches may be shorted to the ground if desired.
Antenna currents on the first patch may be 180 degrees out
of phase with antenna currents on the second patch. The
antenna may be arranged in an array of antennas with
different polarizations.
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An antenna device includes a first antenna, a second
antenna, a main short portion and a grounding portion. The
first antenna and the second antenna are disposed in a PCB
to radiate signals. The main short portion is disposed
between the first antenna and the second antenna. The main
short portion is further electrically coupled to the grounding
portion. The main short portion adjusts current between the
first antenna and the second antenna. Thus, the main short
portion reduces interference between the first antenna and
the second antenna. The first antenna includes a first feeding
portion, a first short portion and a first coupling portion. A
first end of the first feeding portion is suspended in the air.
The first coupling portion is disposed in a first storage space.
The first coupling portion is electrically insulated from the
first short portion and the grounding portion.
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connected to the feed point, and the ground portion is
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(57) ABSTRACT

A communications device includes a ground plane, a signal
source, a filling material and an antenna. The signal source
is electrically connected to the ground plane. The antenna
has a predetermined metal pattern and is coupled to the
signal source. The filling material is a non-conductive mate-
rial and the filling material and the predetermined metal
pattern are bonded heterogeneously via a surface-mount
technology.
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(57) ABSTRACT

A dual-band antenna structure includes a ground plane, a
signal source, a coupling gap, a first feeding arm, a second
feeding arm, a first radiation arm, and a second radiation
arm. The first and second feeding arms are electrically
coupled to the signal source. The first radiation arm has a
first open end and a first grounding point. The second
radiation arm has a second open end and a second grounding
point. The first and second open ends are opposite each
other. The first and second grounding points are electrically
connected to the ground plane.
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(57) ABSTRACT

An antenna structure includes a housing, a first feed source,
a first radiator, a second radiator, and a second feed source.
The housing includes a first radiating portion. The first feed
source feeds current to the first radiating portion and the first
radiating portion activates a first mode to generate radiation
signals in a first frequency band. The first radiator is
positioned in the housing. The first radiating portion further
couples the current to the first radiator and the first radiator
activates a second mode to generate radiation signals in a
second frequency band. The second radiator is positioned in
a space formed by the first radiator. The second feed source
feeds current to the second radiator and the second radiator
activates a third mode to generate radiation signals in a third
frequency band.
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The instant disclosure provides an antenna structure includ-
ing a substrate, a first radiation element, a second radiation
element, a coupling element, a grounding element, and a
feeding element. The first radiation element is disposed on
the substrate, including a first radiation portion, a second

(22)  Filed: Jan. 12, 2018 radiation portion, and a feeding portion connected between
. .. .. the first radiation portion and the second radiation portion.
30 Foreign Application Priority Data The second radiation element is disposed on the substrate,
including a third radiation portion and a coupling portion
Aug. 2, 2017 (TW) o 106126080 connected with the third radiation portion. A gap is formed
Publication Classificati between the first radiation portion and the third radiation
ublication €assilication portion. The coupling element is disposed on the substrate.
(51) Int. CL The coupling element is separated from the coupling portion
HO01Q 5342 (2015.01) and coupling to the coupling portion. The grounding element
HO01Q 1738 (2006.01) is coupled with the coupling element. The feeding element
HO01Q 5/328 (2015.01) is coupled with the feeding portion and the grounding

H01Q 124 (2006.01) element.
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(57) ABSTRACT

Provided is a lower-profile multi-band antenna. According
to one embodiment of the present invention, there is pro-
vided an antenna including a linear first antenna portion, a
conductive portion that connects the first antenna portion
with a power feeding point, grounding regions where oppo-
site ends of the first antenna portion are short-circuited and
grounded, and a second antenna portion, at least a part of
which overlaps with the conductive portion with a dielectric
substance interposed between the conductive portion and the
second antenna portion. The second antenna portion is
disposed in a region surrounded by the grounding regions
and the first antenna portion. The conductive portion may be
connected to the first antenna portion at a middle point
between the opposite ends of the first antenna portion.
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(57) ABSTRACT

An antenna includes a ground plane; a first resonator con-
nected to a feeding point with reference to the ground plane;
and a second resonator that is fed power by the first
resonator according to an electromagnetic field coupling
with no contact. The second resonator includes a first
conductor part, and a second conductor part capacitively-
coupled to the first conductor part through a gap. A dielectric
loss tangent of a substrate part, on which the second reso-
nator is formed, is greater than zero and less than or equal
to 0.01.
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(57) ABSTRACT

A mobile device includes a housing including a metal case
and an antenna mounted inside the housing. The antenna
includes a first radiation portion disposed on a first surface
of a substrate, a second radiation portion disposed on an
opposing surface of the substrate, and a ground element,
wherein the second radiation portion includes a first ground-
ing point and a second grounding point that are each
electrically connected to the metal case via the ground
element.
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(57) ABSTRACT

An antenna structure of the present disclosure includes a
base plate, a supporting portion and an antenna mounted on
the supporting portion. The base plate has a signal source
thereon. The antenna has an input end. The antenna com-
prises a first antenna, a second antenna and a connecting
portion coupled with the first antenna and the second
antenna, the antenna also has a first switch portion, a second
switch portion and a third switch portion, the base plate has
a first circuit and a second circuit. The input end is mounted
on the connecting portion, the first switch portion is mounted
between the signal source and the input end, the second
switch portion is mounted on the first antenna, the third
switch portion is mounted on the second antenna.
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second node is grounded; and the other end of the capacitor
component receives a feed signal.
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(57) ABSTRACT

An antenna module includes: a connection member includ-
ing at least one wiring layer and at least one insulating layer;
an integrated circuit (IC) disposed on a first surface of the
connection member and electrically connected to the at least
one wiring layer; an antenna package including antenna
members configured to transmit or receive a radio frequency
(RF) signal, a feed vias each having one end electrically
connected to a respective one of the antenna members and
another end electrically connected to the at least one wiring
layer, and a dielectric layer having a height greater than a
height of the at least one insulating layer, and having a first
surface facing a second surface of the connection member;
and dielectric members disposed in positions corresponding
to the antenna members on the second surface of the antenna
package.
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ABSTRACT

A wireless device including multiple counterpoises or
ground planes is provided. The wireless device may provide
improved multiple input multiple output (MIMO) commu-
nication capability through the use of the multiple counter-
poises. Multiple counterpoises of the wireless device may be
galvanically isolated from one another. Multiple counter-
poises may each be coupled to separate antenna elements.
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(57) ABSTRACT

An electronic device is provided and includes a housing, a
support member including a first ground region, a printed
circuit board including a second ground region, a plurality of
switches electrically connecting the first ground region and
the second ground region, a first antenna element including
at least a portion of a first edge of the housing and electri-
cally connected with the first ground region of the support
member, a second antenna element including at least a
portion of a second edge of the housing and electrically
connected with the second ground region of the printed
circuit board, and a wireless communication circuit config-
ured to transmit/receive in a first frequency band based on a
first electrical path, transmit/receive in a second frequency
band based on a second electrical path, set ON/OF states of
the plurality of switches to a first arrangement and a second
arrangement, wherein at least one switch of the plurality of
switches is set to an ON state in each of the first arrangement
and the second arrangement.

L/J@nn »;
oo
O

[
O

¥

>
o
e



	US 2019 0027810 A1
	US 2019 0027811 A1
	US 2019 0027830 A1
	US 2019 0027833 A1
	US 2019 0027838 A1
	US 2019 0027839 A1
	US 2019 0028125 A1
	US 2019 0036210 A1
	US 2019 0036211 A1
	US 2019 0036223 A1
	US 2019 0036231 A1
	US 2019 0044214 A1
	US 2019 0044215 A1
	US 2019 0044216 A1
	US 2019 0044218 A1
	US 2019 0044232 A1
	US 2019 0044233 A1
	US 2019 0044239 A1
	US 2019 0044247 A1
	US 2019 0051967 A1
	US 2019 0051971 A1
	US 2019 0051973 A1
	US 2019 0051986 A1
	US 2019 0051989 A1
	US 2019 0051992 A1
	US 2019 0052292 A1

