US 20200076479A1

a9y United States

12y Patent Application Publication o) Pub. No.: US 2020/0076479 A1

Rodriguez-Cano et al. 43) Pub. Date: Mar. 5, 2020
(54) INTEGRATED END-FIRE MM-WAVE HO04B 7/06 (2006.01)
ANTENNA ARRAY WITH LOW FREQUENCY HO01Q 7/00 (2006.01)
METAL-FRAMED ANTENNA HO01Q 1/36 (2006.01)
HOIQ 5/392 (2006.01)
(71) Applicant: wiSpry, Inc., Irvine, CA (US) H01Q 124 (2006.01)
(52) US.CL
(72) Inventors: Rocio Rodriguez-Cano, Aalborg (DK); CPC ... HO4B 7/043 (2013.01); HO1Q 21/293
Shuai Zhang, Aalborg SV (DK); Gert (2013.01); HO4B 7/0617 (2013.01); HOIQ
Frolund Pedersen, Storvorde (DK) 1/246 (2013.01); HOIQ 1/36 (2013.01); HOI1Q
(1) Appl. No. 16/557,543 5/392 (2015.01); HOIQ 7/00 (2013.01)
(22) Filed: Aug. 30, 2019 (57) ABSTRACT
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A . . piece of metal is added obstructing the direction of the main
Publication Classification beam. A parasitic radiator is positioned in proximity to the
(51) Int. CL blocking structure and configured to couple at least part of
H04B 7/0426 (2006.01) the reflected radiation pattern and radiate toward the desired
H01Q 2129 (2006.01) end-fire direction.

202




US 20200058981A1

a2y Patent Application Publication (o) Pub. No.: US 2020/0058981 A1

a9y United States

CHANG et al. 43) Pub. Date: Feb. 20, 2020
(54) ANTENNA STRUCTURE (52) US. CL
CPC oo, HO1Q 1/24 (2013.01); HO1Q 1/48
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Inc., New Taipei (TW)
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(TW); JUNG-CHIN LIN, New Taipei
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(22) Filed: Aug. 16, 2019
(30) Foreign Application Priority Data
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Publication Classification

(2013.01); HOIQ 5/30 (2015.01)

(57) ABSTRACT

An antenna structure includes a border frame, a first feed
portion, and a second feed portion. The border frame
includes an end portion, a first side portion, and a second
side portion. The border frame defines a first gap, a second
gap, a first slot, and a second slot. The first gap and the
second gap are disposed in the end portion. The first slot is
disposed in the first side portion. The second slot is disposed
in the second side portion. The first gap, the second gap, the
first slot, and the second slot divide the border frame into

(51) Int. CL two radiating portions. The first feed portion and the second
H01Q 124 (2006.01) feed portion are electrically coupled to the two radiating
HO01Q 5/30 (2006.01) portions and supply current to the two radiating portions
HO01Q 1/48 (2006.01) respectively.
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Publication Classification

(51) Imt. ClL
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HO010Q 1/50 (2006.01)
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An antenna module includes a first antenna and a second
antenna. The first antenna forms multiple operating states.
By switching the multiple operating states, the first antenna
supports an LTE low frequency of 698-960 MHz and an LTE
medium-high frequency of 1710-2690 MHz, and supports
multi-carrier aggregation in the band. In each operating
state, the first antenna also operates in 5G bands of 3300-
3800 MHz and 4800-5000 MHz, the second antenna oper-
ates in 5G bands of 3300-3800 MHz and 4800-5000 MHz
and a new TDD-LTE band of 5150-5925 MHz. The first
antenna and the second antenna together form a 2x2 MIMO
of 5G bands of 3300-3800 MHz and 4800-5000 MHz. The
antenna module provided by the disclosure has better com-
munication performance.
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(72) Inventors: Pengfei Wu, Shanghai (CN); Dong Yu,
Shanghai (CN); Chien-Ming Lee, 57 ABSTRACT
Shanghai (CN)

(21) Appl. No.: 16/461,561 A communications terminal includes a multiple-input mul-
tiple-output antenna system. The multiple-input multiple-

(22) PCT Filed: Nov. 17, 2016 output antenna system includes a first antenna module, a
second antenna module, and a first ground structure. The

(86) PCT No.: PCT/CN2016/106269 first antenna module includes a first radiator configured to
form a first MIMO antenna and a second radiator configured

§ 371 (e)(1), to form a GPS antenna, and a first slit is provided between

(2) Date: May 16, 2019 the first radiator and the second radiator. The second antenna

module includes a third radiator configured to form a low

Publication Classification frequency antenna and a fourth radiator configured to form

(51) Int. CL a second MIMO antenna. The second radiator is connected
H01Q 1/52 (2006.01) to the third radiator. One end of the first ground structure is
HO01Q 1/48 (2006.01) connected to the second radiator or the third radiator, and
H01Q 21/00 (2006.01) another end is connected to a ground plane of the commu-
H01Q 124 (2006.01) nications terminal.
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(57) ABSTRACT

(21) Appl. No.: 16/524,074

An antenna module including a first antenna and a second
antenna close to the first antenna. The second antenna
includes an isolation circuit and a second tuning switch
controlling an access state of the isolation circuit. The
second tuning switch includes two modes. When the second
tuning switch is in a first mode, the isolation circuit accesses
to a feeding network of the second antenna. When the
second tuning switch is in a second mode, the isolation
circuit does not access to the feeding network of the second
antenna. Isolation of the first antenna and the second antenna
in a preset band in the first mode is superior to that in the
second mode.

~71

79

(22) Filed: Jul. 28, 2019
(30) Foreign Application Priority Data
Aug. 20, 2018  (CN) e 201810946067.2
Publication Classification
(51) Imt. ClL
H01Q 1/52 (2006.01)
HO01Q 124 (2006.01)
//’.
-/j/‘
-
4
\
\\
\\
.

famnk
Co~




US 20200059006A1

a9y United States

a2y Patent Application Publication o) Pub. No.: US 2020/0059006 A1

KOJIMA 43) Pub. Date: Feb. 20, 2020
(54) ANTENNA APPARATUS AND MOBILE (52) US. CL
TERMINAL CPC ... HO01Q 19/005 (2013.01); HO1Q 9/045
(2013.01)
(71) Applicant: Suguru KOJIMA, Kanagawa (JP)
57 ABSTRACT
(72) - Inventor: - Suguru KOJIMA, Kanagawa (IP) An antenna apparatus having directivity includes an antenna
(21) Appl. No.: 16/664,963 portion having a power feeding portion, a plate-like first
antenna element, and a second antenna element connected to
(22) Filed: Oct. 28, 2019 a side of the first antenna element through the power feeding
portion, the second antenna element having a width smaller
Related U.S. Application Data than that of the first antenna element; and a plate-like
. . . arasitic element disposed opposite to the antenna portion.
(63) Continuation of application No. PCT/JP2017/ "P}he parasitic elemerlljt has aplljength that is approxli)mately
017034, filed on Apr. 28, 2017. one-half or more of a wavelength of an operating frequency.
Publication Classification The second antenna element has a length that is shorter than
one-fourth of the wavelength of the operating frequency.
(51) Int. CL The antenna portion and the parasitic element have a dis-
HO01Q 1900 (2006.01) tance capable of being connected electromagnetically to
HO01Q 9/04 (2006.01) each other.
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CPC ... HO1Q 1/2283 (2013.01); HOIQ 1/243
(2013.01); HO1Q 15/14 (2013.01)
(57) ABSTRACT

An inclined antenna assembly and an electronic device
including the antenna assembly are provided. The inclined
antenna assembly and an electronic device include a com-
munication circuit and a Printed Circuit Board (PCB)
including a front face, a back face on which the communi-
cation circuit is disposed, and at least one side face having
an inclined manner between the front face and the back face.
According to various embodiments, the PCB may include
one or more antennas formed on a region corresponding to
at least one side face.
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Shenzhen (CN); Jianming Li, Shanghai
(CN); Hanyang Wang, Reading (GB)
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(22) Filed:  Oct. 16, 2019

Related U.S. Application Data

(63) Continuation of application No. 15/508,348, filed on
Mar. 2, 2017, now Pat. No. 10,483,642, filed as
application No. PCT/CN2014/085835 on Sep. 3,
2014.
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(51) Int. CL
HO1Q 5/335 (2006.01)
HO1Q 13/08 (2006.01)
HOIQ 9/42 (2006.01)
HO1Q 13/10 (2006.01)
HO1Q 1/24 (2006.01)
(52) US.CL
CPC oo HO1Q 5/335 (2015.01); HOIQ 13/08

(2013.01); HOIQ 1/243 (2013.01); HOIQ
13/10 (2013.01); HOIQ 9/42 (2013.01)

(57) ABSTRACT

A composite right/left-handed transmission line antenna
includes a first radiator, a second radiator, and a capacitive
matching circuit, where the first radiator is connected to the
second radiator, the connected first radiator and second
radiator are of a ring shape, and the matching circuit is
connected to a feed-in point of the first radiator or the second
radiator.
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220

Publication Classification

(51) Int. CL
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HO4B 1/40 (2006.01)
(52) US.CL
CPC ... HO4B 1/0064 (2013.01); HOIQ 1/243
(2013.01); HO4B 1/40 (2013.01)
(57) ABSTRACT

An electronic device is provided that includes a first antenna
element that includes a first portion of a housing, and a
second antenna element that include a second portion of the
housing that is different from the first portion of the housing.
The electronic device also includes a memory that stores
feed conditions, each for applying a current to one of the first
antenna element and the second antenna element. A tuner of
the electronic device is controlled such that a first current
flows to one of the first antenna element and the second
antenna element, based on a first feed condition of the stored
feed conditions, and a processor of the electronic device
transmits or receives a signal in a specified frequency band
based on an electrical path formed through the tuner.
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Related U.S. Application Data

(63) Continuation of application No. 16/126,534, filed on
Sep. 10, 2018, which is a continuation of application
No. 15/351,161, filed on Nov. 14, 2016, now Pat. No.

10,075,569.
(30) Foreign Application Priority Data
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Publication Classification

(51) Int. CL
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(2013.01); HOIQ 9/30 (2013.01)

(57) ABSTRACT

An electronic device is provided. The electronic device
includes a housing and a connection part. The housing
includes a first housing portion that includes a first side face,
and a second housing portion that includes a second side
face. The connection part connects the first housing portion
and the second housing portion. A first conductive member
extends along at least a portion of the first side face, a first
non-conductive member is disposed on the first side face, a
second conductive member extends along at least a portion
of the second side face, a second non-conductive member is
disposed on the second side face, and when the second
housing portion faces the first housing portion, the first
non-conductive member and the second non-conductive
member are substantially aligned.
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(57) ABSTRACT

An electronic device may include a display, a housing
member at least partially surrounding the display and includ-
ing a first segment defining a first portion of an exterior
surface of the electronic device, a second segment defining
a second portion of the exterior surface of the electronic
device and configured to function as an antenna, and a
bridge segment structurally and conductively coupling the
first segment to the second segment. The electronic device
may also include a molded element positioned between the
first segment and the second segment and defining a third
portion of the exterior surface of the electronic device.
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(72) Inventors: Kun-Sheng CHANG, New Taipei City 67 ABSTRACT
TW); Ching-Chi LIN, New Taipei
(City )(TW)I ng-tAat » eW fapel A mobile device includes a body, an antenna structure, and
a floating radiation element. The body includes a frame and
(21) Appl. No.: 16/360,567 a housing. The frame is positioned on a first plane. The
housing includes a parallel region and a cutting retraction
(22) Filed: Mar. 21, 2019 region. The parallel region is positioned on a second plane
which is parallel to the first plane. The floating radiation
(30) Foreign Application Priority Data element is adjacent to the antenna structure, and is config-
ured to enhance the radiation efficiency of the antenna
Sep. 3, 2018 (TW) v 107130820 structure. The antenna structure has a first vertical projection
L. . . on the housing, and the first vertical projection is inside the
Publication Classification parallel region. The floating radiation element has a second
(51) Int.CL vertical projection on the housing, and the second vertical
H01Q 122 (2006.01) projection is inside the cutting retraction region. The frame
H0IQ 5/378 (2006.01) is at least partially made of a nonconductive material. The
HOIQ 19/24 (2006.01) housing is at least partially made of a conductive material.
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(30) Foreign Application Priority Data
An electronic apparatus capable of reducing specific absorp-
Aug. 30, 2018 (JP) cecevveiiciiiiiccee, 2018-161186 tion rate (SAR) is disclosed. The antenna device includes an
L . . antenna element to which power is supplied, and at least one
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Foreign Application Priority Data

(KR) e 10-2017-0066626

Publication Classification

(51) Int. CL

HO1Q 1/24 (2006.01)

HO1Q 21/06 (2006.01)
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(57) ABSTRACT

An electronic device according to an embodiment of the
disclosure may include housing including a rear cover and a
cover glass facing away from the rear cover, an antenna
array interposed between the rear cover and the cover glass
and including at least one or more antenna units, a printed
circuit board (PCB) interposed between the antenna array
and the cover glass, and a communication circuit disposed
on the PCB and feeding the antenna array. Other various
embodiments as understood from the specification are also
possible.
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FOR MOBILE DEVICE
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Cupertino, CA (US); Jun Ham,
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(57) ABSTRACT

A device includes a display and a housing. The housing
surrounds the display and has four corners defining portions
of an exterior surface of the device. The housing includes a
first housing segment defining at least part of a first corner
of the four corners and configured to operate as an antenna;
a second housing segment defining at least part of a second
corner of the four corners; and a third housing segment
defining at least part of a third corner of the four corners. The
third corner forms part of the housing diagonally opposite
the second corner. The housing further includes a non-
conductive housing component that structurally couples the
first housing segment to another portion of the housing.
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(57) ABSTRACT

A device includes a display and a housing. The housing at
least partially surrounds the display. The housing includes a
first housing segment defining at least a first portion of an
exterior surface of the device and a first interlock feature
having an interlock surface that is offset with respect to an
end surface of the first housing segment. The first interlock
feature has a first opening formed in the interlock surface.
The housing further includes a second housing segment
defining at least a second portion of the exterior surface of
the device and a second interlock feature having a second
opening aligned with the first opening, and a non-conductive
housing component defining a third portion of the exterior
surface of the device and extending into the first opening and
the second opening.
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(57) ABSTRACT

An antenna of reduced size but of multiple functions accord-
ing to manual adjustment includes a side frame made of
metallic material, a feeding portion, and a moving module.
The side frame defines first and second gaps each passing
through the side frame to form at least one radiating portion.
The feeding portion can feed current to either of the radi-
ating portions. The metallic and movable moving module
including an extending portion is movable relative to the
side frame. In a first position, the extending portion is not
connected to any radiating portion, and when moved to a
second position, the extending portion is connected to one of
the radiating portions.
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(57) ABSTRACT

A mobile device includes a metal back cover, a dielectric
substrate, a grounding metal element, a first radiation ele-
ment, and a second radiation element. The metal back cover
has a slot. The dielectric substrate has a first surface and a
second surface, and the second surface faces the slot. The
grounding metal element extends onto the first surface of the
dielectric substrate. The first radiation element has a feeding
point, and is disposed on the first surface of the dielectric
substrate. The first vertical projection of the first radiation
element at least partially overlaps the slot. The second
radiation element is disposed on the second surface of the
dielectric substrate. The second vertical projection of the
second radiation element at least partially overlaps the slot.
An antenna structure is formed by the first radiation element,
the second radiation element, and the slot of the metal back

cover.
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ABSTRACT

Disclosed is an electronic device. The electronic device may
comprise a first structure and a second structure mutually
foldably connected with the first structure about a first axis
extending in a first direction. A wireless communication
circuit of the electronic device is electrically connected with
a first radiator and a second radiator and is electrically
separated from the second radiator in a folded state.
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Antenna system |
e
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An antenna system is provided. The antenna system includes
a first metal radiator, a second metal radiator, a first match-
ing network, a second matching network, a first radio
frequency path, and a second radio frequency path, wherein
a tail end of the first metal radiator is connected with a first
feed point of the antenna system and the first feed point is
connected with the first radio frequency path through the
first matching network; and a tail end of the second metal
radiator is connected with a second feed point of the antenna
system and the second feed point is connected with the
second radio frequency path through the second matching
network. A terminal including the antenna system is also
provided.

Antenna system 2
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(57) ABSTRACT

An antenna device and a printed circuit board are provided.
The antenna device is adapted to transmit or receive a signal,
and the antenna device includes an antenna dielectric layer,
an antenna pattern, and a ground metal layer. The antenna
dielectric layer has a first surface and a second surface
opposite to each other, wherein a thickness of the antenna
dielectric layer is n/4 times a wavelength of the signal, and

(22) Filed: Jan. 9, 2019 n is an odd number. The antenna pattern is disposed on the
first surface of the antenna dielectric layer. The ground metal
30) Foreign Application Priority Data layer is disposed on the second surface of the antenna
dielectric layer and fully covers the second surface of the
Sep. 7, 2018  (CN) ooeivviiceenne 201811041315.5 antenna dielectric layer.
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