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An antenna device includes a main circuit board, a first-type
antenna ground-coupled to the main circuit board, and a sec-
ond-type antenna ground-coupled to the main circuit board.
The first-type antenna has a ground structure. The second-
type antenna is spaced apart from the first-type antenna and
an operating bandwidth of the second-type antenna is
greater than an operating bandwidth of the first-type
antenna.
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A multi-band antenna has a feed point, a grounding location,
a first portion for low band operation, a second portion for
low band operation, and one or more portions for high band
operation. The ground reference of the feed point for the
multi-band antenna is connected to a separate object that
may provide a base for the multi-band antenna. The feed
point of the multi-band antenna may be spaced above the
base and have a space between the feed point and a location
for the ground point. The low band portion has multiple
resonances that are often odd multiples of the lowest reso-
nant response. The portions that resonant most dominantly
in the high band often have multiple resonances that are even
multiples of the lowest high band resonance. The multi-band
antenna has resonances spaced closely enough to appear to
be a wide band antenna above the fundamental high band

resonance.
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Provided is an antenna module including a first planar
inverted-F antenna radiator, a first ground plane, a second
ground plane, and a conductor. The first planar inverted-F
antenna radiator includes a first feeding terminal and a first
ground terminal. The first ground terminal is connected to
the first ground plane. The second ground plane is located on
one side of the first ground plane. A gap exists between the
first ground plane and the second ground plane. The con-
ductor is located between the first ground plane and the
second ground plane and connects the first ground plane
with the second ground plane.
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An antenna structure includes a first resonant unit and a
second resonant unit. The first resonant unit is configured to
transmit an input signal as a first wireless signal. The second

(22) Filed: Dec. 13, 2021 resonant unit is configured to transmit the input signal as a
second wireless signal. The first resonant unit and the second
30) Foreign Application Priority Data resonant unit have a substantially identical operating band,
and the first resonant unit and the second resonant unit are
Aug. 23, 2021  (TW) e, 110131145 a single continuous metal structure.
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(57) ABSTRACT

An electronic device includes: an electronic device includes:
a housing; a first antenna structure provided in an inner
space of the housing, the first antenna structure including: a
first substrate having a first substrate surface facing a first
direction and a second substrate surface facing a second
direction opposite to the first direction, the first substrate
including a plurality of first insulating layers and a first
ground layer disposed on at least one of the plurality of first
insulating layers; and a conductive patch disposed on one of
the plurality of first insulating layers and overlapping the
first ground layer; and a second antenna structure disposed
in an opening of the first substrate in the inner space of the
housing, the second antenna structure including: a second
substrate having a third substrate surface facing the first
direction and a fourth substrate surface facing the second
direction, the second substrate including a plurality of sec-
ond insulating layers that are stacked and a second ground
layer; and at least two antenna elements disposed on a
second insulating layer, among the plurality of second
insulating layers, that is closer to the third substrate surface
than the fourth substrate surface, wherein the conductive
patch at least partly surrounds the second antenna structure.
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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a housing, an antenna structure disposed in an inner
space of the housing and including a substrate having a first
substrate surface and a second substrate surface facing a
direction opposite the first substrate surface, and configured
to have a first dielectric constant, a plurality of antenna
elements disposed on the substrate at a designated interval
and forming a directional beam in a direction toward which
the first substrate surface faces, and at least one dielectric
disposed on the first substrate surface and configured to have
a second dielectric constant, and a wireless communication
circuit disposed in the inner space and configured to at least
one of transmit or receive a wireless signal in at least one
frequency band through the plurality of antenna elements.
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A transparent antenna includes a transparent substrate; and
a metal thin wire layer on an upper side of the transparent
substrate. The transparent substrate has a thickness of 300
um or less. The metal thin wire layer has an opening ratio of
80% or more. When a metal conductor having a surface
resistivity p €2/sq is placed parallel to the transparent
antenna 0.15 mm apart, an input reflection coefficient S11(p,
f) and a radiation efficiency Eff(p, f) at a frequency f satisty
relations

S11(0.1 Q/sq, /1 GHz)<-3 dB,
S11(0.1 Q/sq, f2 GHz)<-3 dB, and

[Ef(0.1 Q/sq, 1 GHz)-Eff(0.1 Qisq, 2 GHz)|<25%

at two frequencies f1 and f2 that are between 2 GHz and 50
GHz.
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A ceramic waveguide filter, a radio unit, an antenna unit and
a base station are disclosed. According to an embodiment, a
ceramic waveguide filter comprises a body (1) that is made
of a ceramic material and that has a plurality of resonators
each including a blind hole (101). The blind holes (101) of
two of the resonators open at a first surface of the body (1)
and extend toward an opposite econd surface of the body (1).
Capacitive coupling between the two resonators is achieved
by a coupling structure (201) on/in a substrate (2), to which
the body (1) is attached at the side of the second surface.
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An antenna structure and a wireless communication device
having the antenna structure are provided, the antenna
structure includes a metal frame, a feeding portion, a first
ground portion, and a second ground portion. The metal
frame defines a first gap, a second gap, and a third gap, the
metal frame between the first gap and the second gap forms
a first radiating portion, the metal frame between the first
gap and the third gap and the metal frame on a side of the
third gap cooperatively form a second radiating portion, the
metal frame on a side of the second gap forms a third
radiating portion. The feeding portion is connected to the
first radiating portion. The first ground portion is apart from
the feeding portion and connected to the first radiating
portion. The second ground portion closes to the second gap
and is connected to the third radiating portion.
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CPC ... HO1Q 13/16 (2013.01); HOIQ 21/205
(2013.01)
(73) Assignee: NEC Platforms, Ltd., Kawasaki-shi
(P) 57 ABSTRACT
An antenna apparatus including an antenna capable of
having both a wide-band characteristic and an omni-direc-
(21)  Appl. No.: 17/893,582 tional characteristic is provided. An antenna apparatus
according to the present disclosure includes a feeding
(22) Filed: Aug. 23, 2022 antenna, and a passive element part disposed in a Z-direction
of the feeding antenna, in which the passive element part is
(30) Foreign Application Priority Data disposed in parallel to an XY-plane orthogonal to the Z-di-
rection, is made of a conductor, and includes a passive
Sep. 6, 2021 (IP) weoeveiiiiciceee 2021-144679 element with a plurality of slots formed therein.
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Publication Classification
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CPC ... HOIQ 1/243 (2013.01); HOIQ 9/0407

(2013.01); HO1Q 21/08 (2013.01)

(57) ABSTRACT

Electronic devices including an antenna module and the
antenna module are presented. The electronic devices may
include a housing, a wireless communication module, a
plurality of slits provided in the housing, and an antenna
module disposed inside the housing to correspond to the
plurality of slits and operatively connected to the wireless
communication module. The antenna module may include a
printed circuit board, a plurality of conductive patches
disposed on a first surface of the printed circuit board, and
an RFIC disposed on a second surface of the printed circuit
board. The plurality of conductive patches are configured to
be disposed in the plurality of slits. As a result, it is possible
to secure a space for disposing different electronic compo-
nents included in the electronic device.
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(57) ABSTRACT

This invention provides an antenna assembly equipped with
a sub-wavelength structured enhancer, comprising an
antenna supporting substrate with a top surface and a bottom
surface opposite to each other; a first patch antenna is
disposed on the top surface of the antenna supporting
substrate or inside of the antenna supporting substrate; a
ground layer is disposed under the bottom surface of the
antenna supporting substrate; a signal feeding layer for
transmitting satellite communicating signals is disposed on
one of surfaces of the antenna supporting substrate, or inside
of the antenna supporting substrate, or under the first patch
antenna, or under a side of the ground layer back to the
antenna supporting substrate; and a solid sub-wavelength
structured enhancer is disposed above the first patch antenna
and spaced with each other by an air gap ranging between 7
mm and 47 mm.
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Conventional vertical
polarization antenna
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(57) ABSTRACT

According to an embodiment, an antenna structure com-
prises a printed circuit board including an integrated circuit
processing a radio frequency (RF) signal, a feeding line
connected to the integrated circuit, and a feeding pad con-
nected to the feeding line to transfer the RF signal and a
conductive upper layer including an antenna slot pattern
connected with the feeding pad through a waveguide and
vertically opened to radiate or receive the RF signal. The
conductive upper layer further includes an adjacent slot
pattern around the antenna slot pattern.

Conventional horizontal
polarization antenna
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(57) ABSTRACT

An electronic device may have peripheral conductive hous-
ing structures, a display frame, a support plate, a logic board,
and an antenna. The antenna may have a resonating element
that includes a first slot between the logic board and a
segment of the peripheral conductive housing structures, a
second slot between the display frame and the segment, and
optionally a third slot between the between the support plate
and the segment. The slots may be at least partially over-
lapping, may have respective lengths, may be located at
respective distances from a cover layer for the display, and
may collectively receive radio-frequency signals in a fre-
quency band such as the L5 GPS band. Switching circuitry
and filter circuitry may be coupled to the antenna feed and/or
to the antenna feed(s) of one or more adjacent antennas in
the electronic device to help to isolate the antennas from
each other.
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57 ABSTRACT

Disclosed are an antenna connection apparatus, an antenna
assembly, and an electronic device. The electronic device
may be a mobile or fixed terminal with an antenna. A
non-contact coupling connection between an antenna and a
feed point or a ground point is implemented by using the
antenna connection apparatus, to avoid arranging an elastic
bonding pad or a flexible metal buffer material on the
antenna and arranging an elastic pin and the flexible metal
buffer material on the feed point or the ground point, thereby
reducing connection cost of the antenna and a space occu-
pied by the antenna connection apparatus in a mobile phone.
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Do-Hyeon JIN, Daejeon (KR) A stealth antenna includes an electromagnetic wave absorb-
ing structure and an antenna patch embedded in the elec-
(73) Assignee: Korea Advanced Institute of Science tromagnetic wave absorbing structure. The electromagnetic
and Technology, Daejeon (KR) wave absorbing structure includes an upper dielectric layer,
a lower dielectric layer and a spacer disposed between the
(21) Appl. No.: 17/931,966 upper dielectric layer and the lower dielectric layer. The
upper dielectric layer includes a dielectric fabric and a
(22) Filed: Sep. 14, 2022 conductive coating layer combined with at least a portion of
the dielectric fabric. The lower dielectric layer includes a
(30) Foreign Application Priority Data dielectric fabric and has a dielectric constant lower than that
of the upper dielectric layer. The antenna patch is disposed
Sep. 14, 2021  (KR) oeeveveeieine 10-2021-0122684 between the spacer and the lower dielectric layer.
R S
Y

4



US 20230084643A1

a2 Patent Application Publication o) Pub. No.: US 2023/0084643 A1

a9 United States

WANG et al.

43) Pub. Date: Mar. 16, 2023

(54) ANTENNA HAVING HIGH ISOLATION AND HO01Q 1/38 (2006.01)
LOW CROSS-POLARIZATION LEVEL, BASE H01Q 1/48 (2006.01)
STATION, AND TERMINAL H01Q 1/52 (2006.01)
HO1Q 13/10 (2006.01)
(71) Applicant: Huawei Technologies Co., Ltd.,
Shenzhen (CN)
(52) US.CL
(72) Inventors: Yongchao WANG, Xi'an (CN); CPC ... HO01Q 9/0407 (2013.01); H01Q 1/38
Xiaoqiang YANG, Shenzhen (CN); (2013.01); HO1Q 1/48 (2013.01); H01Q 1/52
Cheng GOU, Xi'an (CN); Jie PENG, (2013.01); HOI1Q 1/246 (2013.01); H01Q 13/10
Xi'an (CN) (2013.01); HOIQ 15/24 (2013.01)
(21) Appl. No.: 17/794,535
(22) PCT Filed: Oct. 30, 2020 (57) ABSTRACT
(86) PCT No.: PCT/CN2020/125207
§ 371 (¢)(1) An antenna having high isolation and a low cross-polariza-
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(30) Foreign Application Priority Data ture coupling layer disposed between the radiation layer and
the feed layer. The aperture coupling layer includes a metal
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(57) ABSTRACT

According to certain embodiments, an electronic device
comprises: a first housing including a plurality of conductive
portions electrically separated from each other and disposed
on at least a portion of a side surface of the first housing; a
second housing slidably coupled to the first housing; a
flexible display supported by the first housing and the
second housing and having a display area that is changable
by sliding the second housing; and a wireless communica-
tion circuit disposed in the first housing and configured to
transmit and receive wireless signals in a plurality of fre-
quency bands via the plurality of conductive portions,
wherein the plurality of conductive portions includes a first
conductive portion and a second conductive portion,
wherein the first conductive portion and the second conduc-
tive portion have a U shape or C shape and are electrically
separated from each other, and wherein the first conductive
portion is spaced apart from the first housing.
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