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a desired current distribution to be realized in the antenna in
(63) Continuation of application No. PCT/EP2020/ a controlled and systematic manner. A communication
061638, filed on Apr. 27, 2020. device includes such an antenna arrangement.

(21) Appl. No.: 17/975,253
(22) Filed:  Oct. 27, 2022

Related U.S. Application Data

150




US 20230125358A1
a9y United States

a2y Patent Application Publication o) Pub. No.: US 2023/0125358 Al

Chen et al. 43) Pub. Date: Apr. 27,2023
(54) QUARTER-WAVELENGTH ANTENNAS Publication Classification
S . (51) Int. ClL
@ s mLETERCOD | B oo
Sori e H01Q 1/24 (2006.01)
pring, TX (US)
(52) US.CL
(72) TInventors: Ju-Hung Chen, Taipei City (TW); CPC ........... HOI1Q 9/0442 (2013.01); HO1Q 1243
Po-Chao Chen, Taipei City (TW); (2013.01); HO1Q 9/0421 (2013.01)
Hung-Wen Cheng, Taipei City (TW) (57) ABSTRACT
Examples of devices having a quarter-wavelength antenna
(21) Appl. No.: 17/511,444 are described herein. In an example, a device may include a

chassis and a quarter-wavelength antenna. The quarter-
wavelength antenna includes a resonant path electrically
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57 ABSTRACT

An electronic device is provided. The electronic device
includes a housing structure including a first housing and a
second housing connected to first housing, the second hous-
ing being connected to the first housing so as to be slidable
while being at least partially inserted into or withdrawn from
the first housing, a sensor module including at least one
sensor, an antenna, an antenna tuner electrically connected
to the antenna and configured to match impedance of the
antenna, and a processor operatively connected to the sensor
module, the antenna, and the antenna tuner, wherein the
processor is configured to determine withdrawal information
about a withdrawn degree of the second housing by using the
sensor module, select an index corresponding to the with-
drawal information from among multiple indices in which
impedance values of the antenna according to multiple
different pieces of withdrawal information are sampled, and
control, based on a tuning code corresponding to the selected
index, the antenna tuner to activate or deactivate at least
some among at least one of one or more capacitors or one or
more inductors included in the antenna tuner, so as to match
the impedance of the antenna.

(s

)

'

DETERMINE FOLDING ANGLE OR WITHDRAWN LENGTH

——1110

l

SELECT INDEX GORRESPONDING TO FOLDING ANGLE
OR WITHDRAWN LENGTH

——1120

¢

APPLY TUNING CODE CORRESPONDING TO SELECTED INDEX

——1130

l

@

)




US 20230130277A1

a2y Patent Application Publication (o) Pub. No.: US 2023/0130277 A1

a9 United States

Yang et al. (43) Pub. Date: Apr. 27,2023
(54) ZERO-CLEARANCE FIFTH-GENERATION (52) US.CL
(5G) ULTRA-WIDEBAND (UWB) CPC .o HOIQ 9/065 (2013.01); HO4B 7/0413

MULTIPLE-INPUT MULTIPLE-OUTPUT
(MIMO) ANTENNA

(71) Applicant: Anhui University, Hefei City (CN)

(72) Inventors: Lixia Yang, Hefei City (CN); Zhanhao
Zhang, Hefei City (CN); Aidi Ren,
Hefei City (CN); Haoran Yu, Hefei
City (CN)

(21) Appl. No.: 17/970,559

(22) Filed: Oct. 20, 2022
30) Foreign Application Priority Data
Oct. 21, 2021 (CN) e 202111229025.5
Publication Classification

(51) Int. CL
HO01Q 9/06 (2006.01)
H04B 7/0413 (2006.01)
HO01Q 21/00 (2006.01)
HO01Q 13/10 (2006.01)

(2013.01); HO1Q 21/0006 (2013.01); HOIQ
13/106 (2013.01)

(57) ABSTRACT

Provided is a zero-clearance fifth-generation (5G) ultra-
wideband (UWB) Multiple-Input Multiple-Output (MIMO)
antenna, including a main dielectric substrate, lateral dielec-
tric substrates, and multiple antenna elements, where the
lateral dielectric substrates are arranged at two sides of the
main dielectric substrate; the multiple antenna elements are
arranged on the lateral dielectric substrates; the antenna
elements each include a feeding element and a grounding
radiator element; the feeding element is provided at an inner
side of each of the lateral dielectric substrates; and the
grounding radiator element is provided at an outer side of the
lateral dielectric substrate. Under a combined action of the
feeding element and the grounding radiator element, the
present disclosure forms a dual-resonant antenna structure to
effectively cover N77, N78, N79 and 5G wireless local area
network bands in 5G mobile communication, and achieves
the desirable antenna efficiency as well as desirable isolation
and ECC between the antenna elements.
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A miniaturized antenna with broadband capabilities includes
a dielectric substrate, a first radiation unit, a second radiation
unit and a feed portion. The dielectric substrate includes a
first surface and a second surface. The first radiation unit is
arranged on the first surface, the second radiation unit
extends from the second surface to the first surface, the
second radiation unit includes a ground portion and a first
radiation portion. The feed portion feeds current to the first
radiation unit, the first radiation unit excites a first radiation
frequency band, and the first radiation portion excites a
second radiation frequency band. The disclosure also pro-
vides a wireless communication device. The antenna is
miniaturized and achieves broadband capabilities.
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(57) ABSTRACT

This application provides a multi-band shared-aperture
antenna. The multi-band shared-aperture antenna includes a
first antenna array, a second antenna array, and a reflection
panel, where the first antenna array includes four first
dielectric plates perpendicular, two adjacent first dielectric
plates are perpendicular to each other, the first antenna array
includes four hollowed butterfly dipole units, the dipole unit
includes two radiation arms, the two radiation arms are
respectively printed on two adjacent first dielectric plates,
the radiation arm includes a first part and a second part, a
first feeding stub is disposed on the first dielectric plate, the
second part has a specified width in a direction perpendicu-
lar to the reflection panel, the second antenna array includes
a plurality of second dielectric plates, four ring-shaped coils
are disposed on any one of the second dielectric plates, and
the ring-shaped coil is connected to a second feeding stub.
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An electronic device includes a display module, and a side
housing surrounding a side surface of the display module
(21) Appl. No.: 18/082,266 and formed of a conductive material. A protection member
covers a part of the side housing and the display module. The
protection member includes a first portion facing the display
(22) Filed: Dec. 15, 2022 module and a second portion facing the side housing. A first
conductive member is disposed in at least a part of the first
portion of the protection member and is formed of a con-
Related U.S. Application Data ductive material. A second conductive member is disposed
in at least a part of the second portion of the protection
(63) Continuation of application No. PCT/KR2022/ member, is connected to the first conductive member, and is
017374, filed on Nov. 7, 2022. formed of a conductive material. A separation space is
disposed between the second conductive member and the
30) Foreign Application Priority Data side housing, and an antenna is electrically connected to the
side housing such that the side housing functions as an
Nov. 8, 2021  (KR) .cooevvivviieis 10-2021-0152373 antenna.
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(2013.01)
(57) ABSTRACT

A portable electronic device is disclosed that includes a
communication circuit electrically connected to a first
antenna or a third antenna and electrically connected to a
second antenna, at least one processor, and a memory. The
memory may store one or more instructions that, when
executed, cause the at least one processor to receive a first
signal including first data from an external electronic device
using the first antenna and the second antenna, receive a
second signal including second data from the external elec-
tronic device using the third antenna, and determine a
position of the external electronic device based on a phase
difference of the first signal, time information of the first
data, and time information of the second data. In addition to
the above, various embodiments understood through the
present disclosure are possible.
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(57) ABSTRACT

An antenna stack structure according to an embodiment
includes an antenna substrate layer, an antenna unit disposed
on a top surface of the antenna substrate layer, the antenna
unit including a radiator and an antenna pad, and a display
panel including a grounding element disposed on a bottom
surface of the antenna substrate layer. The antenna pad is
superimposed over the grounding element in a planar view.
Signaling and radiation properties can be improved utilizing
the antenna pad.
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An antenna includes: a substrate; a first reference electrode
on a first surface of the substrate; a radiating element on a
second surface of the substrate, feeding directions of a first
port and a second port of the radiating element are different;
and at least one transmission structure on the second surface
of the substrate and connected to at least one of the first port
and the second port. The transmission structure includes: a
signal electrode, a second reference electrode on at least one
side of the signal electrode, and at least one membrane
bridge; the signal electrode feeds a microwave signal into
the radiating element, is positioned in a space surrounded by
the membrane bridge and the substrate, and is insulated from
the membrane bridge through an interlayer dielectric layer;
orthographic projections of the membrane bridge and the
second reference electrode on the substrate are overlapped.
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An apparatus includes an antenna array having a plurality of
antenna elements. The antenna array includes one or more
grouping of the plurality of antenna elements, configured to
provide: a first configuration in which the one or more
grouping of antenna elements supports at least transmission
of a signal according to a first antenna system; and a second
configuration in which the one or more grouping of antenna
elements supports at least reception of a signal according to
a second antenna system. The first antenna system includes
a Single Input, Single Output antenna system or Multiple
Input, Multiple Output antenna system. The second antenna
system includes a Single Input, Single Output antenna
system or Multiple Input, Multiple Output antenna system.
An array of antenna elements can support different modes of
operation, for example, different Multiple Input, Multiple
Output modes or Multiple Input, Multiple Output and Single
Input, Single Output modes.
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(57) ABSTRACT

In embodiments, an electronic device may include a housing
having an inner space, a printed circuit board (PCB) dis-
posed in the inner space of the housing, a first antenna
structure disposed at a position spaced apart from the PCB,
and transmitting and/or receiving a radio signal in a first
frequency band, at least one second antenna structure dis-
posed at a position spaced apart from the PCB, and trans-
mitting and/or receiving a radio signal in a second frequency
band different from the first frequency band, and a flexible
substrate electrically connecting the PCB and the first
antenna structure. The flexible substrate may include a first
connecting portion electrically connected to the PCB, an
interconnecting portion extended from the first connecting
portion to the first antenna structure, at least one branch
portion branched from at least a part of the interconnecting
portion, and extended to the at least one second antenna
structure, at least one first conductive path disposed in the
interconnecting portion, and electrically connecting the first
connecting portion and the first antenna structure, and at
least one second conductive path disposed in the intercon-
necting portion and the at least one branch portion, and
electrically connecting the first connecting portion and the at
least one second antenna structure.
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