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(57) ABSTRACT

In one example, a computing device may include an
antenna, a tuning circuit to tune the antenna, a wireless local
area network (WLAN) module coupled to the antenna, a
system firmware to boot up the computing device, and a
look-up table residing in the system firmware. The system
firmware may receive channel information from the WLAN
module, determine a state of the antenna corresponding to

(86)  PCT No.: PCT/US2019/029823 the received channel information using the look-up table,
§ 371 (c)(1), and tune a frequency of the antenna corresponding to the
(2) Date: Apr. 25, 2021 determined state via the tuning circuit.
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PLURALITY OF ANTENNAS An electronic device according to various embodiments of

the present invention can comprise: a housing comprising a

(71) Applicant: Samsung Electronics Co., Ltd., front plate, a rear plate which faces the opposite direction

Gyeonggi-do (KR) from the front plate, and a lateral bezel structure which

surrounds a space between the front plate and rear plate, and

(72) Inventors: Jonghyuck LEE, Gyeonggi-do (KR); the side bezel structure comprises a first conductive part, a

Haeyeon KIM, Gyeonggi-do (KR); second conductive part aqd a first insulating part formed

Sehyun PARK, Gyeonggi-do (KR) between the first conductive part and second conductive

part; a printed circuit board which is disposed inside the

(21) Appl. No.: 17/272,985 housing and comprises at least one ground layer electrically

connected in a first position of the first conductive part

(22) PCT Filed: Sep. 27, 2019 adjacent to the first insulating part; a first conductive pattern

which is electrically connected in a second position of the

. first conductive part further away from the first insulating

(86)  PCT No.: PCT/KR2019/012569 part than the first position, and is disposed between the first

§ 371 (c)(1), position and second position when seen from the outside of

(2) Date: Mar. 3, 2021 the lateral bezel structure; a first wireless communication

circuit which is electrically connected in a second position

(30) Foreign Application Priority Data and transmits and receives a first signal having a first

frequency, and is electrically connected in a third position of

Sep. 28, 2018 (KR) wocoovvvcerrcrrcrrnns 10-2018-0116110  the second conductive part and transmits and receives a

second signal having a second frequency; a second conduc-

tive pattern which is disposed between the second position

and third position when seen from the outside of a lateral

Publication Classification member, and is electrically connected to the ground layer;

and a second wireless communication circuit which is

(51) Int. Cl. electrically connected in the second position and receives a
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A case for an electronic device includes: a body configured
(21) Appl. No.: 16/993,634 to receive the electronic device; a connector configured to
connect to a port of the electronic device; and an extendable
(22) Filed: Aug. 14, 2020 phased array antenna structure integrated with the body and

moveable relative to the body between a retracted position

Publication Classification and an extended position. The extendable phased array

(51) Int. CL antenna structure comprises an array of antenna elements
HO01Q 124 (2006.01) that are configured to form a beam in a determined direction,
HO01Q 1/10 (2006.01) the antenna elements being operatively connected to the
HO1Q 3736 (2006.01) connector by circuitry in the case.
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(57) ABSTRACT

A dual-polarized radiating element for a base station antenna
includes a first dipole that extends along a first axis, the first
dipole including a first dipole arm and a second dipole arm
and a second dipole that extends along a second axis, the
second dipole including a third dipole arm and a fourth
dipole arm and the second axis being generally perpendicu-
lar to the first axis, where each of the first through fourth
dipole arms has first and second spaced-apart conductive
segments that together form a generally oval shape.
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(57) ABSTRACT

A radiator assembly for a base station antenna has a central
axis and two dipoles arranged in a crossed manner, where
each of the dipoles includes two dipole arms, and each of the
dipole arms have a radiating surface which has an outer
contour. The radiator assembly comprises an electrically
conductive annular element that mounted above the radiat-
ing surfaces. The annular element is configured to be closed
circumferentially and has an inner contour which is com-
pliant to an outer contour line of the combination of all four
radiating surfaces.
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(57) ABSTRACT

The present disclosure provides an ultra-wideband antenna
for a reversible electronic device in a narrow space includ-
ing: an upper half and a lower half; a hinge connected with
the upper half and the lower half; a first RF signal source,
loaded on the hinge; an electrical connection structure,
placed on one side of the first RF signal source and electri-
cally connected with the upper half and the lower half; a
gapped groove, extending inwardly to the electrical connec-
tion structure along the outer side of the upper half and the
outer side of the lower half; the hinge is spanned on the
gapped groove; the hinge excites the gapped groove to form
a first ultra-wideband antenna. While realizing the ultra-
wideband antennas, it can also integrate with other multiple
antennas, and their isolations are better than —10 dB, which
basically meets the antenna performance requirements.
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(57) ABSTRACT

A slotted patch antenna includes a dielectric substrate, a
radiation electrode which is provided on a major surface of
the dielectric substrate, and a ground conductor which is
disposed on a surface that is opposite to the major surface.
The radiation electrode is formed with a slots having at least
one of a meandering portion, a curve portion, or a folded
portion. An external shape of the radiation electrode is a
square, and totally two pairs of slots are formed inside the
square, each of the slots being along respective sides of the
square. Each of the slots is arranged so as to be line-
symmetrical with respect to an axis of symmetry that is
parallel with one of the sides of the square and passes
through a center of the square, and to be point-symmetrical
with respect to the center of the square.
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57 ABSTRACT

Provided are embodiments for a system and a method for
operating an omnidirectional antenna. Embodiments include
operating a first antenna that includes a first input configured
to receive an input signal, a plurality of subarrays configured
for transmitting and receiving signals, and a ground plane of
the first antenna. Embodiments also include operating a
second antenna coupled to the first antenna that includes a
second input configured to receive an input signal, a plural-
ity of arms configured for transmitting and receiving signals,
a ground plane of the second antenna, and coupling the
ground plane of the first antenna and the ground plane of a
second antenna.
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(57) ABSTRACT

A wireless handheld or portable device includes an antenna
system operable in a first frequency region and a higher,
second frequency region. The antenna system comprises an
antenna structure, a matching and tuning system, and an
external input/output (I/0O) port. The antenna structure com-
prises at least one radiating element including a connection
point, a ground plane layer including at least one connection
point, and at least one internal I/O port. At least one radiating
element of the antenna structure protrudes beyond the
ground plane layer. The antenna structure features at any of
its internal I/O ports when disconnected from the matching
and tuning system an input return loss curve having a
minimum at a frequency outside the first frequency region of
the antenna system. The matching and tuning system modi-
fies the impedance of the antenna structure and provides
impedance matching to the antenna system in the first and
second regions.
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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

A base station antenna radiator comprises: a first balun
substrate, on an upper surface of which a feed line, a first
C-coupling member, and a first inductive filter line con-
nected to the first C-coupling member, and on a lower
surface of which a third C-coupling member opposite to the
first C-coupling member and a third inductive filter line
electrically connected to the first inductive filter line through
a first via hole and connected to the third C-coupling
member are formed, the first balun substrate being placed
perpendicular to a reflector; a second balun substrate
coupled orthogonally to the first balun substrate, and on
which a metal pattern substantially identical to that of the
first balun substrate is formed; and a radiating substrate
disposed above the first and second balun substrates, placed
parallel to the reflector, and on an upper surface of which at
least one radiating patch is formed.
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(30) Foreign Application Priority Data is electrically coupled to the first radiating portion, and the
other end of the feeding portion is electrically coupled to a
Aug. 19, 2020  (CN) .covevevvreienne. 202010839001.0 feeding point to feed current to the first radiating portion.
A . . The second radiating portion and/or the third radiating
Publication Classification portion is provided with a side slot. A radiation frequency
(51) Imt. ClL band of the second radiating portion and/or the third radi-
Ho1Q 1736 (2006.01) ating portion where the side slot is located is adjusted by
HO1Q 13/24 (2006.01) adjusting the length of the side slot.
Feeding point
"~ 1301
e

Feeding

portion




US 20220059939A1

a9y United States

a2y Patent Application Publication o) Pub. No.: US 2022/0059939 A1

Kelley

(54)

(71)

(72)

@
(22)

(63)

(60)

SPIRAL WIDEBAND LOW FREQUENCY
ANTENNA

Applicant: Taoglas Group Holdings Limited,
Enniscorthy (IE)

Inventor: Timothy Patrick Kelley, San Diego,
CA (US)

Appl. No.: 17/393,930
Filed: Aug. 4, 2021

Related U.S. Application Data

Continuation of application No. 16/457,623, filed on

Jun. 28, 2019, now Pat. No. 11,088,455.

Provisional application No. 62/691,362, filed on Jun.

43) Pub. Date: Feb. 24, 2022
Publication Classification

(51) Inmt. Cl

HO01Q 9727 (2006.01)

H01Q 1/38 (2006.01)
(52) US. CL

CPC .o HO1Q 9/27 (2013.01); HO1Q 1/38

(2013.01)

57 ABSTRACT

An antenna may include a ground plane, a tuning stub, and
a shorted spiral antenna element connected to the tuning
stub. The shorted spiral antenna element may include a
plurality of spiral traces shorted together by a shorting
element extending radially outward to contact each of the

28, 2018. spiral traces.
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ANTENNA-LIKE MATCHING COMPONENT
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CPC oo HO1Q 9/36 (2013.01); HOIQ 5/50
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ABSTRACT

An antenna-like matching component is provided, compris-
ing one or more conductive portions formed on a substrate.
Shapes and dimensions of the one or more conductive
portions are determined to provide impedance matching for
one or more antennas coupled to the matching component.
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Publication Classification

(51) Int. CL

H01Q 15/14 (2006.01)
(52) US.CL

(S SR HO1Q 15/148 (2013.01)
(57) ABSTRACT

A multi-layer reconfigurable reflective intelligent surface
(RIS). The RIS includes a unit-cell of a reconfigurable
intelligent surface. The unit-cell includes a first layer com-
posed of a conductive material and structured according to
a sub-wavelength reflective pattern. The first layer reflects
an impinging wave at a predetermined phase and steers the
reflected impinging wave toward an intended receiver. The
unit-cell includes a second layer composed of a first dielec-
tric substrate material. Between the first and second layers,
the unit-cell includes a middle layer composed of a second
dielectric material having tunable dielectric properties. Tun-
ing a dielectric constant of the second dielectric material
modifies the predetermined phase of reflection of the
impinging wave.
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(54) ACCESS POINT DEVICE HOSK 1/02 (2006.01)
HOSK 7/14 (2006.01)
(71) Applicant: Google LL.C, Mountain View, CA (US) HOSK 7/20 (2006.01)
. (52) US. CL
(72) Inventors: Yau-Shing Lee, Sunnyvale, CA (US); CPC oo HO4W 88/08 (2013.01); HOIQ 5/307
Rolando Willecox Esparza, San (2015.01); HOSK 1/0203 (2013.01); HO4W
Francisco, CA (US); George Liu, 88/16 (2013.01); HOSK 7/1417 (2013.01);
Taipei City (TW): Wing Tung Wong, HOSK 7/2039 (2013.01); HOSK 1/023
Mountain View, CA (US); Frédéric (2013.01)
Heckmann, Taipei City (TW); Vivian
W. Tang, Mountain View, CA ([JS) (57) ABSTRACT
(73) Assignee: Google LLC, Mountain View, CA (US) This document describes an access point device and asso-
) ciated systems and methods. The techniques and systems
(21)  Appl. No.: 17/520,545 include an access point device that includes a housing with
o an antenna carrier, a circuit board assembly, a heat sink, and
(22) Filed: Nov. 5, 2021 a heat shield positioned within the housing. The housing
Related U.S. Application Data inclu.des a top housing meml?er connecteq to a bottom
) ) o housing member. The top housing member includes a con-
(63)  Continuation of application No. 17/001,563, filed on  cave-down top-end portion connected to a generally cylin-
Aug: 24, .2020, now Pat.. N9~ 11,202,341, which is a drical vertical wall via rounded corners. The antenna carrier
continuation of application No. PCT/US2019/ supports multiple antennas positioned proximate to an inner
053162, filed on Sep. 26, 2019. surface of the vertical wall. The heat sink is positioned
Publication Classificati between the antenna carrier and the circuit board assembly.
ublication Classification The circuit board assembly is positioned between the heat
(51) Imt. ClL shield and the heat sink, and the heat shield is positioned
HO4W 88/08 (2006.01) between the circuit board assembly and the bottom housing
HO01Q 5307 (2006.01) member.
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US 20220061175A1

a2y Patent Application Publication o) Pub. No.: US 2022/0061175 A1l

a9y United States

OH et al. 43) Pub. Date: Feb. 24, 2022
(54) ANTENNA AND ELECTRONIC DEVICE (52) US. CL
INCLUDING SAME CPC ............. HO5K 5/0226 (2013.01); H04B 1/40
(2013.01); HOSK 5/03 (2013.01); HOSK
(71) Applicant: Samsung Electronics Co., Ltd., 5/0017 (2013.01)
Suwon-si, Gyeonggi-do (KR) (57) ABSTRACT
. According to an embodiment of the present invention, an
(72)  Inventors: Myeongsu OH. Suwon-si .(KR); electronicgdevice may include: a foldallzle housing including
Yongyoun KIM, Suwon-si (KR); a hinge structure, a first housing structure, and a second
Jaesung SHIM, Suwon-si (KR); Hojin housing structure, wherein the hinge structure includes at
JUNG, Suwon-si (KR); Duho CHU, least one first conductive portion, the first housing structure
Suwon-si (KR) is connected to the hinge structure and includes a first
surface oriented in a first direction, a second surface oriented
(21) Appl. No.: 17/413,279 in a second direction opposite the first direction, and a first
side member surrounding at least a part of a space between
(22) PCT Filed: Dec. 11, 2019 the first surface and the second surface and including at least
one second conductive portion, the second housing structure
(86) PCT No.: PCT/KR2019/017498 is connected to the hinge structure, includes a third surface
oriented in a third direction, a fourth surface oriented in a
§ 371 (e)(D), fourth direction opposite the third direction, and a second
(2) Date: Jun. 11, 2021 side member surrounding at least a part of a space between
the third surface and the fourth surface, and is folded onto
(30) Foreign Application Priority Data the first housing structure about the hinge structure, the first
surface faces the third surface in a folded state of the
Dec. 12, 2018  (KR) -ecevveeeieenee 10-2018-0160098 foldable housing, and the third direction is identical to the
first direction in an unfolded state of the foldable housing; a
flexible display extending from the first surface to the third
surface; and a wireless communication circuit electrically
Publication Classification connected to the first conductive portion in the folded state
of the foldable housing, and electrically connected to the
(1) Int. Cl. second conductive portion in the unfolded state of the
HO5K 5/02 (2006.01) foldable housing, wherein the wireless communication cir-
HO5K 5/00 (2006.01) cuit is configured to transmit and/or receive a signal having
HO5K 5/03 (2006.01) a selected frequency. Various other embodiments may be
HO04B 1/40 (2006.01) possible.
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(54) ELECTRONIC DEVICE HOIL 51/52 (2006.01)
GOGF 3/044 (2006.01)
(71)  Applicant: SAMSUNG DISPLAY CO., LTD., (52) US. CL
YONGIN-SI (KR) CPC ... HOIL 27/323 (2013.01); HO1Q 1/243

(72) Inventors: JAE-KYOUNG KIM, HWASEONG-SI
(KR); KISEO KIM, YONGIN-SI (KR);
WONSANG PARK, YONGIN-Si
(KR); BONGHYUN YOU, SEOUL
(KR)

(21) Appl. No.: 17/454,075

(22) Filed: Nowv. 9, 2021

Related U.S. Application Data

(63) Continuation of application No. 16/933,026, filed on
Jul. 20, 2020, now Pat. No. 11,169,644.

(30) Foreign Application Priority Data

Nov. 5,2019  (KR) .occoveviiciciiene 10-2019-0140246

Publication Classification

(51) Int. CL
HOIL 27/32 (2006.01)
HO1Q 1/24 (2006.01)

(2013.01); GOGF 2203/04112 (2013.01); GO6F
3/0446 (2019.05); GOG6F 2203/04111
(2013.01); HOIL 51/5237 (2013.01)

(57) ABSTRACT

An electronic device includes a display panel including a
display region and a non-display region adjacent thereto, an
input sensor overlapping a first region of the display region,
and an antenna overlapping a second region of the display
region. The input sensor includes a first sensing layer
including a bridge pattern and a second sensing layer
including sensor electrodes and disposed on a different layer
from the first sensing layer. The bridge pattern connects two
adjacent sensor electrodes. The antenna includes a first
antenna layer including a first antenna with a first frequency
band, the first antenna layer and the first sensing layer
disposed on the same layer, and a second antenna layer
including a second antenna with a second frequency band
different from the first frequency band. The second antenna
layer and the second sensing layer are disposed on the same
layer.
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(54) ELECTRONIC DEVICE INCLUDING (52) US. CL
ANTENNA CPC ... HO01Q 1/2266 (2013.01); GO6F 1/1681
(2013.01)
(71) Applicant: Samsung Electronics Co., Ltd.,
Gyeonggi-do (KR) (57) ABSTRACT
(72) Inventors: Jangsun YOO, Gyeonggi-do (KR); According to an embodiment, an electronic device may
Jingyu CHOI, Gyeonggi-do (KR); comprise: a first housing structure comprising a first surface
Jongmyung KIM, Gyeonggi-do (KR); facing in a first direction, a second surface facing in a second
Jihye MOON, Gyeonggi-do (KR); direction opposite to the first direction, a first side surface
Cheehwan YANG, Gyeonggi-do (KR); and a second side surface facing opposite to each other and
Kwangyong LEE, Gyeonggi-do (KR); surrounding at least a part of the space between the first
Myeonggil LEE, Gyeonggi-do (KR); surface and the second surface, and a third side surface and
Seungwoon LEE, Gyeonggi-do (KR) a fourth side surface facing opposite to each other while
being perpendicular to the first side surface; a second
(21) Appl. No.: 17/438,976 housing structure comprising a third surface facing in a third
direction, a fourth surface facing in a fourth direction
(22) PCT Filed: Mar. 13, 2020 opposite to the third direction, a fifth side surface and a sixth
side surface facing opposite to each other and surrounding at
(86) PCT No.: PCT/KR2020/003563 least a part of the space between the third surface and the
§ 371 (©)(1), fourth surface, and a seventh side surface and an eighth side
(2) Date: Sep. 14, 2021 surface facing opposite to each other while being perpen-
dicular to the fifth side surface; a hinge structure connecting
(30) Foreign Application Priority Data between the first side surface and the fifth side surface; a
display disposed along at least a part of the third surface; at
Mar. 15, 2019 (KR) coccocrveiececneee 10-2019-0030140 least one antenna disposed near the first side surface inside
A . . the first housing structure; and at least one wireless com-
Publication Classification munication module configured to transmit and/or receive a
(51) Int. CL signal in a selected or designated frequency band through
H01Q 1722 (2006.01) the at least one antenna. Various other embodiments may be
GO6F 1/16 (2006.01) possible.
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Publication Classification

(51) Int. CL
HO1Q 1/24
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(2006.01)
(2006.01)

(2015.01); HOIQ 9/0407 (2013.01); HOIQ
1/44 (2013.01)

(57) ABSTRACT

An electronic device includes a display panel including an
antenna. The antenna includes a first antenna portion. A
second antenna portion is spaced apart from the first antenna
portion in a first direction. A plurality of intermediate
antenna portions is disposed between the first antenna por-
tion and the second antenna portion and is electrically
connected to the first antenna portion and the second antenna
portion. The first antenna portion includes a first pattern
portion and a first line portion having a first width in a
second direction crossing the first direction. The second
antenna portion includes a second pattern portion and a
second line portion having a second width in the second
direction that is larger than the first width.
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a9y United States

a2y Patent Application Publication (o) Pub. No.: US 2022/0069441 A1
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(54) ELECTRONIC DEVICE COMPRISING (52) US. CL
ANTENNA MODULE CPC ... HO01Q 1243 (2013.01); HO1Q 9/0407
(2013.01); HO1Q 9/16 (2013.01); HO1Q 9/065
(71) Applicants:Samsung Electronics Co., Ltd., (2013.01)
Suwon-si, Gyeonggi-do (KR);
POSTECH ACADEMY—INDUSTRY (57) ABSTRACT
FOUNDATION, Pohang-si
Gyeongsangbuk-do (KR) An electronic device is disclosed. The electronic device
. comprises: a first plate including a first planar region facing
(72)  Inventors: Yeonvsfoo KIM, Suwon-si (,KR); a first direction; a second plate comprising a second planar
Wonbin HONG, Pohang-si .(KR); region facing a second direction opposite to the first direc-
Wonpyo KWON, POhanf,%'Sl (KR); . tion; a housing including a side member surrounding an
Sehyun PARKf Suwon-si (KR); Sumin inner space between the first plate and the second plate; a
YUN, Suwon-si (KR) display disposed between the first plate and the second plate
and viewed through the first plate; and an antenna module
(21)  Appl. No.: 17/418,588 disposed be‘[weerig the displar})/ and the second plate and
(22) PCT Filed: Dec. 31, 2019 conﬁgure.d to emit electromagnetic waves to the outside of
the housing. The antenna module comprises: an antenna
(86) PCT No.: PCT/KR2019/018809 substrate including a first surface facing the ﬁr.st plate, a
second surface facing the second plate, and a third surface
§ 371 (e)(D), facing the inner surface of the side member; and a wireless
(2) Date: Jun. 25, 2021 communication circuit disposed on the first surface of the
antenna substrate. The antenna substrate comprises: a first
(30) Foreign Application Priority Data antenna adjacent to the first surface or formed on the first
surface; a second antenna adjacent to the second surface or
Dec. 31, 2018 (KR) ........................ 10-2018-0174050 formed on the second surface; and a third antenna formed
Publication Classification between the first antenna and the second antenna. The first
antenna is formed at a first distance from the third surface,
(51) Int. CL the second antenna is formed at a second distance from the
H01Q 124 (2006.01) third surface, and the third antenna may be formed at a third
HO01Q 9/06 (2006.01) distance that is greater than the first distance and the second
H01Q 9/16 (2006.01) distance from the third surface. Various other embodiments
HO01Q 9/04 (2006.01) inferred from the present specification are also possible.
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Seongbeom HONG, Suwon-si (KR)

(21) Appl. No.:  17/424,375

(22) PCT Filed: Jan. 21, 2020

(86) PCT No.: PCT/KR2020/000978
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(2) Date: Jul. 20, 2021

(30) Foreign Application Priority Data
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Publication Classification

(51) Int. CL
HO1Q 1/24 (2006.01)
HO4M 1/23 (2006.01)
HO4M 1/02 (2006.01)
HO4B 1/3827 (2006.01)
(52) US.CL
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(2013.01); H04B 1/3838 (2013.01); HO4M
1/0277 (2013.01); H04M 1/0249 (2013.01)

(57) ABSTRACT

Provided is an electronic device including a conductive
housing including a first face facing a first direction, a
second face facing a second direction opposite to the first
direction, and a lateral face surrounding at least part of a
space constructed between the first face and the second face,
a printed circuit board seated inside the housing, and a side
key fastened to an edge region of the housing, wherein the
side key include a button portion of which one face covers
a first through-hole constructed on the lateral face and the
other face is exposed to the outside, an actuation portion
extending from the face of the button portion covering the
first through-hole towards the inside of the housing in such
a manner that at least part of the extending portion is inserted
to the first through-hole and at least part of the inserted
portion moves in a third direction parallel to a normal
direction of the lateral face of the housing according to
whether the button portion is pressed, a side key circuit
board including an outer contact portion pressed by a
movement of the actuation portion and an inner contact
portion which is in contact with the outer contact portion
according to whether the outer contact portion is pressed,
and including a switch module which produces an electric
signal due to the contact of the outer contact portion and the
inner contact portion, a side key bracket on which at least
part of the side key circuit board is seated and which fixes
and supports the side key circuit board, and an antenna
which uses the first through-hole as an antenna aperture for
transmitting/receiving radio waves. In addition thereto, vari-
ous embodiments understood through this document are
possible.
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(21) Appl. No.: 17/486,484 GO6F 1716 (2013.01)
(22) Filed: Sep. 27, 2021
57 ABSTRACT
Related U.S. Application Data
(62) Division of application No. 15/720,964, filed on Sep. An electronic device includes a housing having a first panel
29, 2017, now Pat. No. 11,158,929. connected to a second panel movable between folded and
A . . unfolded configurations. A first antenna is located adjacent
Publication Classification to the first panel and a second antenna is located adjacent to
(51) Imt. ClL the second panel. The second antenna is activated when the
H01Q 124 (2006.01) housing is in an unfolded configuration and is deactivated

HO4W 88/02 (2006.01)

when the housing is in a folded configuration.
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(72) Inventor: Chia-Lin Chang, Causeway Bay (HK)
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Publication Classification

(51) Int. CL
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(52) US.CL

CPC oo HO1Q 1/36 (2013.01); HOIQ 5/335

(2015.01); HO1Q 5/328 (2015.01)

(57) ABSTRACT

A single antenna with a shared radiator includes a radiator
unit, a feed-in unit, a sensing module and a ground unit. The
feed-in unit is coupled with the radiator unit and used to send

(22) Filed: Aug. 9, 2021 or receive radio frequency signals together with the radiator
unit. The sensing module is connected to the radiator unit
(30) Foreign Application Priority Data and used for sensing a distance between the radiator unit and
an object by the radiator unit. A distributed capacitor struc-
Aug. 25,2020 (CN) oo 202010863299.9 ture is formed between the ground unit and the radiator unit.
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(2013.01)
(71)  Applicant: NANJING SILERGY MICRO (HK)
CO., LIMITED, Causeway Bay (HK)
57 ABSTRACT
(72) Inventor: Chia-Lin Chang, Causeway Bay (HK)
A dual antenna with a shared radiator includes a radiator
(21)  Appl. No.: 17/396,824 unit, a first feed-in unit, a second feed-in unit, a sensing
(22) Filed: Aug. 9, 2021 module and a ground unit. The first feed-in unit and the
second feed-in unit are respectively coupled with the radia-
(30) Foreign Application Priority Data tor unit. The sensing module is connected to a substantial
center of the radiator unit and used for sensing a distance
Aug. 25,2020 (CN) .coovvevvieiennne. 202010863280.4 between the radiator unit and an external object through the

Publication Classification
(51) Int. CL

radiator unit. The ground unit is connected to the sensing
module. The first feed-in unit is used to send or receive a first
radio frequency signal together with the radiator unit, and

H010 5314 (2006.01) the second feed-in unit is used to send or receive a second
GO1D 5/24 (2006.01) radio frequency signal together with the radiator unit.
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HOIQ 9/42 (2013.01)

(57) ABSTRACT

To optimize space efficiency in mounting a plurality of
antennas compatible with different frequencies.

According to the present disclosure, provided is an antenna
device including a first antenna that operates at a first
frequency, and a second antenna that is provided adjacent to
the first antenna, operates at a second frequency lower than
the first frequency, and has a ground potential connected to
a grounding wire provided at the first antenna.
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43) Pub. Date: Mar. 3, 2022
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Inc., New Taipei (TW)
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(30) Foreign Application Priority Data
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Publication Classification

(51) Imt. ClL
HO010Q 5735 (2006.01)
HO010Q 520 (2006.01)
HO01Q 1/48 (2006.01)
HO01Q 124 (2006.01)

(52) US.CL
CPC oo HO1Q 5/35 (2015.01); HOIQ 1/24
(2013.01); HOIQ 1/48 (2013.01); HOIQ 5/20

(2015.01)

(57) ABSTRACT

An antenna structure applied in a wireless communication
device includes a metal frame, a first feed portion, a second
feed portion, and a ground portion. The metal frame defines
a first gap and a second gap. A portion of the metal frame
positioned between the first gap and the second gap forms
the first radiation portion. The first feed portion is electri-
cally connected to the first radiation portion and a first signal
feed point for feeding current and signals to the first radia-
tion portion. The second feed portion is positioned apart
from the first feed portion, electrically connected to the first
radiation portion and a second signal feed point for feeding
current and signal to the first radiation portion. The ground
portion is positioned between the first feed portion and the
second feed portion and is connected to the first radiation
portion for grounding the first radiation portion.
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(2013.01); HOIQ 9/0442 (2013.01)
(57) ABSTRACT

An antenna structure includes a h-shaped radiator and a first
radiator. The h-shaped radiator has a first segment, a second
segment opposite to the first segment, a first end and a

(22) Filed: Sep. 7, 2020 second end which are located at the first segment, a third end
located at the second segment, a short-circuit point at the
(30) Foreign Application Priority Data first segment, and a feeding point at the second segment, in
which the first segment is longer than the second segment.
Aug. 25,2020 (CN) .coovvevvieiennne. 202010860781.7 The first radiator is connected to the second segment.
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57 ABSTRACT
(72) Inventors: JUNGAUN LEE, Kariya-city (JP);
SHO MATSUMOTO, Kariya-city (JP) An antenna device includes a main board, a ground board,
a patch, a power feeder, a short-circuit portion and an

(21) Appl. No.: 17/409,881 additional conductor. The main board is made of a dielectric
material. The ground board is disposed at the main board and
(22) Filed: Aug. 24, 2021 supplies a ground potential. The patch is disposed at the
main board to face the ground board in a thickness direction
(30) Foreign Application Priority Data of the main board. The power feeder is disposed at the main

board and electrically connected to the patch. The short-
circuit portion is a via conductor disposed at the main board,
and is electrically connected to the patch and the ground
board. The additional conductor is disposed at the main

Aug. 26,2020  (JP) oo 2020-142758

Publication Classification

(51) Int. CL board such that a side surface of the additional conductor
HO01Q 9/04 (2006.01) faces a side surface of the patch, and has a potential identical
HO01Q 1/48 (2006.01) to the ground potential of the ground board.
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Publication Classification

Int. CI.
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43) Pub. Date: Mar. 3, 2022
(52) US.CL
CPC oo HOIQ 9/30 (2013.01); HO1Q 1/50
(2013.01)
(57) ABSTRACT

An antenna device includes: a rod-shaped conductor dis-
posed perpendicularly to a grounding face part; a plurality of
first linear members supporting the rod-shaped conductor by
a tension structure; a first bent conductor having a first linear
conductor disposed so as to branch from the rod-shaped
conductor and disposed so as to be inclined with respect to
the grounding face part, and a second linear conductor
disposed so as to be continuous with a distal end of the first
linear conductor and disposed along a first linear member
selected from among the plurality of first linear members; a
first selective transmission part disposed at an end of the first
linear conductor on the same side as the rod-shaped con-
ductor; and a second selective transmission part disposed in
the rod-shaped conductor. The rod-shaped conductor and the
first bent conductor constitute a first antenna element part
having a first electrical length corresponding to a first
operation frequency, and a second antenna element part
having a second electrical length corresponding to a second
operation frequency.
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Chiung-Hung LI, Hsinchu (TW) An antenna structure includes a metal mechanism element,

a dielectric substrate, a feeding radiation element, and a

(21) Appl. No.: 17/349,208 coupling radiation element. The metal mechanism element

has a slot. The slot has a first closed end and a second closed

(22) Filed: Jun. 16, 2021 end. The dielectric substrate has a first surface and a second

surface which are opposite to each other. The feeding

(30) Foreign Application Priority Data radiation element is coupled to a signal source, and is

(1)

disposed on the second surface of the dielectric substrate.

Sep. 1, 2020 (TW) oo 109129823  The feeding radiation element has a first vertical projection
on the metal mechanism element. The coupling radiation
o . . element is coupled to a ground voltage, and is disposed on
Publication Classification the first surface of the dielectric substrate. The coupling
Int. CL radiation element has a second vertical projection on the
H01Q 13/10 (2006.01) metal mechanism element. The second vertical projection of
HO01Q 1/48 (2006.01) the coupling radiation element at least partially overlaps the

HO01Q 5357 (2006.01) first vertical projection of the feeding radiation element.
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Publication Classification

(51) Int. CL

HO1Q 21/24 (2006.01)

HO1Q 9/04 (2006.01)

HO1Q 25/00 (2006.01)
(52) US.CL

CPC ... HOIQ 21/24 (2013.01); HOIQ 25/005

(2013.01); HOIQ 9/0407 (2013.01)

(57) ABSTRACT

An antenna device according to the present disclosure
includes a first antenna that is oriented in a first direction and
transmits and receives a signal with a first polarization, a
second antenna that is oriented in a second direction oppo-
site to the first direction, a third antenna that is oriented in
a third direction obtained by horizontally rotating the second
direction by 90° or 180° and transmits and receives a signal
with a second polarization orthogonal to the first polariza-
tion, a fourth antenna that is oriented in a fourth direction
opposite to the third direction and transmits and receives a
signal with the second polarization. The second antenna is
provided with a feeding point placed in phase with a feeding
point of the first antenna. The fourth antenna is provided
with a feeding point placed in opposite phase to a feeding
point of the third antenna.
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57 ABSTRACT
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(86)

Appl. No.:  17/418,522

PCT Filed: Dec. 12, 2019

An electronic device includes a housing, at least one antenna
array disposed in the housing or formed on a part of the
housing and including a plurality of antenna elements, a
processor electrically or operatively connected to the
antenna array, and a memory operatively connected to the at
least one processor. In addition to the above, various
embodiments identified through the specification are pos-
sible.
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57 ABSTRACT
(21)  Appl. No.: 17/417,874 An RFID label includes: a substrate; a dipole antenna
formed of a metal foil so as to have a predetermined antenna
(22) PCT Filed: Sep. 18, 2019 length and a predetermined antenna width, the dipole
antenna being arranged on a surface of the substrate; an IC
(86) PCT No.: PCT/IP2019/036641 chip connected to the dipole antenna; and a separator
temporarily adhered to an adhesive agent overlaid on the
§ 371 (e)(D), surface of the substrate on which the dipole antenna is
(2) Date: Jun. 24, 2021 arranged, wherein a tear off line cuts through the substrate
and the dipole antenna, in at least a part of the dipole
(30) Foreign Application Priority Data antenna, so as to extend along an antenna length direction
and so as to be superimposed with the part of the dipole
Dec. 28, 2018  (IP) cevereeivveecinecreencnen 2018-248103 antenna.
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(21) Appl. No.: 17/528,147 (57) ABSTRACT
The present disclosure provides a dual-polarized antenna,
(22) Filed: Nov. 16, 2021 which is advantageous for a reduction in size by signifi-
cantly reducing the complexity of a structure while satisfy-
s ing a Cross Polarization ratio (CPR) characteristic and an
Related U.S. Application Data isolation characteristic, that is, advantages of a dual feed, by
(63) Continuation of application No. PCT/KR2020/ enabling a dual feed using a shift series feed even without

005558, filed on Apr. 28, 2020.
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(57) ABSTRACT

Disclosed antenna unit includes first substrate and second
substrate opposite to each other, phase shifting units and
driver circuit. Region facing the first substrate and the
second substrate form phase shifting region. In first direc-
tion, the first substrate formed with first step region, and
used for connecting radio-frequency signal terminal; in
second direction, the second substrate formed with second
step region, and included angle between the first direction
and the second direction greater than or equal to 0° and
smaller than 180°. At least part of the first step region does
not overlap at least part of the second step region. Phase
shifting units used for radiating radio-frequency signal and
distributed in phase shifting region, each phase shifting unit.
At least part of the driver circuit disposed in the second step
region and the driver circuit electrically connected to each
phase shifting unit to adjust radio-frequency signal.
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(57) ABSTRACT

A system for wireless power reception, preferably including
one or more: antennas, dynamic impedance matches, RF-DC
converters, DC impedance converters, and/or DC power
outputs. A method for wireless power reception, preferably
including: receiving power wirelessly at an antenna,
dynamically adjusting an input impedance of a dynamic
impedance match coupled to the antenna, and/or delivering
the power to a load.
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