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Alon YEHEZKELY, Haifa (IL) 7 ABSTRACT
(73) Assignee: Wiliot, Ltd., Caesarea (IL)
(21) Appl. No.: 18/540,191 A wireless Internet of Things (IoT) device for detecting light
exposure is provided. The IoT device includes a light sensor
(22) Filed: Dec. 14, 2023 having an organic active layer that detects an intensity of

light; an integrated circuit (IC), wherein the integrated

Publication Classification circuit includes an oscillating circuit that is coupled to the

(51) Imt. CL light sensor to output a frequency value for the detected
GO01J 1/44 (2006.01) intensity of light; and at least one harvesting antenna that
HO02J 50/00 (2016.01) harvests an ambient radio frequency (RF).
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(52) US.CL

GOGF 1/1618 (2013.01); GOGF 1/1626

(2013.01); HO1Q 172291 (2013.01); HOIQ
21/28 (2013.01)

(57) ABSTRACT

An electronic device is provided. The electronic device
includes a first housing including a sidewall that includes
conductive portions spaced apart from each other and non-
conductive portions disposed between the conductive por-
tions, a second housing including a conductive sidewall
having a length substantially equal to a length of the
sidewall, a hinge structure rotatably connecting the first
housing and the second housing, a ground portion disposed
within the second housing, memory storing one or more
computer programs, and one or more processors disposed
within the first housing and being electrically connected to
at least one of the conductive portions operating as a radiator
of an antenna for communicating with an external electronic
device, wherein the one or more computer programs include
computer-executable instructions that, when executed by the
one or more processors individually or collectively, cause
the electronic device to electrically disconnect the conduc-
tive side wall from the grounding portion within the second
housing when the electronic device is in a folded state in
which a first surface of the first housing and a second surface
of the second housing face different directions, and electri-
cally connect the conductive side wall to the grounding
portion within the second housing when the electronic
device is in an unfolded state in which a direction faced by
the first surface and a direction faced by the second surface
are a same direction.
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(22) Filed: Nov. 21, 2024
30) Foreign Application Priority Data
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Publication Classification
(51) Int. CL
GO6K 19/07 (2006.01)

(52) US.CL
CPC ... GOG6K 19/0715 (2013.01); GO6K 19/0723

(2013.01)

(57) ABSTRACT

A Radio Frequency (RF) communications device includes a
pair of antenna terminals, which are connectable to an
antenna. The device also includes an automatic gain con-
troller, which is coupled to the antenna terminals for receiv-
ing an output current of the antenna. The automatic gain
controller is operable to convert the output current of the
antenna into a modulated current. The device further
includes a rectifier, which is coupled to the automatic gain
controller to receive the modulated current. The rectifier is
operable to convert the modulated current into a rectified
current. The device also includes a voltage limiter, which is
coupled to the rectifier for receiving the rectified current.
The voltage limiter is operable to convert the rectified
current into a limited rectified voltage for supplying power
to the RF communications device. An RF identification
(RFID) tag comprising the RF communications device is
also disclosed.
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HUANG et al.
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(54) FIXING MEMBER, ANTENNA SYSTEM, AND Publication Classification
ELECTRONIC DEVICE
(51) Int. Cl
(71) Applicant: Beijing Zitiao Network Technology Ho1Q 1722 (2006.01)
Co., Ltd., Beijing (CN) Ho1Q 13/10 (2006.01)
(52) US. CL
(72) Inventors: Lishan HUANG, Beijing (CN); CPC ..o HOIQ 1/22 (2013.01); HO1Q 13/10
Guanghui LIU, Beijing (CN); Jiu XIA, (2013.01)
Beijing (CN)
(21) Appl. No.: 18/849,320 (57 ABSTRACT
(22) PCT Filed: Feb. 23, 2023 The present disclosure relates to a fixing member, an antenna
system, and an electronic device. A cross section of the
(86) PCT No.: PCT/CN2023/077957 fixing member (10) is annular, and a side wall of the fixing
§ 371 (©)(1), member (10) includes at least one first area (A); at least one
(2) Date: Sep. 20, 2024 first radiation slot (101) is arranged in the first area (A), and
an extension direction of the first radiation slot (101) is
(30) Foreign Application Priority Data consistent with a rotation direction of the fixing member
(10); and the fixing member (10) is electrically connectable
Mar. 22, 2022 (CN) oo 202210286524.6 with a feed source to radiate wireless signals.
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§ 371 (e)(1),
(2) Date: Aug. 22, 2024

30) Foreign Application Priority Data

Aug. 3, 2022
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202210926607.7

(57) ABSTRACT
Embodiments of this application provide a foldable elec-
tronic device including an antenna. The foldable electronic
device include a first body, a second body, and a rotating
shaft connected to the first body and the second body. The
first body and the second body are rotatable around the
rotating shaft. As the first body and the second body rotate,
a form of the foldable electronic device may be switched
between a folded state and an unfolded state. The antenna
may be a slot antenna formed by hollowing out a metal
housing of the first body or a metal housing of the second
body. The slot antenna may include a first branch and a
second branch, where the first branch and the second branch
may be perpendicular to each other. This can reduce the
antenna directivity coeflicient, improve an antenna radiation
pattern, and improve a signal coverage capability of the

electronic device.
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(22) Filed:
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(63) Continuation of application No.
117393, filed on Sep. 6, 2022.

Publication Classification

(51) Int.CL
HOIQ 3/32 (2006.01)
HOIQ 1/24 (2006.01)

124

(2013.01); HO1Q 9/0485 (2013.01); HOIQ
19/10 (2013.01)

(57) ABSTRACT

This application relates to an antenna and a communication
device. An example antenna includes a reflector, a resonator,
a radiator, and an enclosure frame. The resonator is disposed
on a side of the reflector and is configured to filter a signal
of the antenna. The radiator is disposed on a side of the
resonator facing away from the reflector, and the radiator
and the resonator are electrically connected. The enclosure
frame is disposed on the same side on the reflector as the
resonator, and forms, with the reflector, an accommodating
space for accommodating the resonator and the radiator. The
enclosure frame has a metal surface.
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CO., LTD., Guangdong (CN)

Assignee:
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Related U.S. Application Data

Continuation of application No. PCT/CN2023/
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Foreign Application Priority Data
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Publication Classification

(51) Int.CL
H01Q 5/35 (2015.01)
H01Q 1/52 (2006.01)
HO1Q 7/00 (2006.01)
HO01Q 9/04 (2006.01)
(52) US. CL
CPC oo HOIQ 5/35 (2015.01); HO1Q 1/521
(2013.01); HO1Q 7/00 (2013.01); HOIQ
9/0407 (2013.01)
57) ABSTRACT

This application discloses an electronic device, including an
antenna cluster, where the antenna cluster includes at least
two antennas arranged in sequence, each antenna corre-
sponds to a feed point, the feed point is electrically con-
nected to a feed structure, any two adjacent antennas of the
at least two antennas are at least partially arranged in
sleeving mode, and any two adjacent antennas of the at least
two antennas are spaced apart.
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Publication Classification

(51) Int.CL

HO01Q 5/50 (2015.01)
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HO01Q 5/378 (2015.01)
(52) US. CL

CPC oo HOIQ 5/50 (2015.01); HOIQ 5/378

(2015.01); HOIQ 1/243 (2013.01)

(57) ABSTRACT

This application discloses an antenna structure and an elec-
tronic device. The antenna structure includes an antenna
radiation body, a first coupled radiation branch, a second
coupled radiation branch, a first feed, a first matching circuit,
and a second matching circuit. The antenna radiation body
is located between the first coupled radiation branch and the
second coupled radiation branch, there is a gap between the
antenna radiation body and the first coupled radiation
branch, and there is a gap between the antenna radiation
body and the second coupled radiation branch. The first feed
is disposed between a first feed point on the antenna radia-
tion body and a ground plane. The first matching circuit is
disposed between a first position of the antenna radiation
body and a ground plane. The second matching circuit is
disposed between a second position of the antenna radiation
body and a ground plane.
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Publication Classification
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(52) US. CL
CPC oo HOIQ 13/10 (2013.01); HO1Q 1/38
(2013.01); HOIQ 1/50 (2013.01); HOIQ 5/307
(2015.01)
(57) ABSTRACT

An antenna structure includes a metal mechanism element,
a ground element, a first radiation element, a second radia-
tion element, and a dielectric substrate. The metal mecha-
nism element has a slot. The ground element is coupled to
the metal mechanism element. The first radiation element is
coupled to a feeding point. The first radiation element is also
coupled to a grounding point on the ground element. The
second radiation element is coupled to the feeding point. The
second radiation element is adjacent to the first radiation
element. The dielectric substrate is adjacent to the slot of the
metal mechanism element. The ground element, the first

H01Q 13/10 (2006.01) radiation element, and the second radiation element are
HO0IQ 1738 (2006.01) disposed on the dielectric substrate.
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(72) Inventors: Wenlei WANG, Beijing (CN); Dafei
MO, Beijing (CN) 67 ABSTRACT
An antenna module includes a slot antenna structure and a
metamaterial module. The slot antenna structure includes a
(21)  Appl. No.: 18/983,167 feed point and a first substrate. The feed point is arranged at
the first substrate. The metamaterial module is arranged at
(22) Filed: Dec. 16, 2024 the first substrate. A position of the metamaterial module
does not overlap with a position of the feed point. The
30) Foreign Application Priority Data metamaterial module is coupled with the feed point. The
metamaterial module is configured to disperse an electro-
Dec. 19,2023  (CN) coceevvvervrccernnne 202311753367.6 magnetic wave of the feed point.
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HO04B 17/21 (2015.01)
(52) US.CL

CPC ... HOIQ 21/06 (2013.01); HO4B 17/12
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(57) ABSTRACT

The present disclosure provides an integrated antenna array
with feed and calibration networks. These components are
integrated together on a multi-layer printed circuit board
(PCB). This integration on the PCB allows the array to be
smaller, more cost-effective while achieving the required
array performance for 5G NR FR1 mMIMO radios and
supporting both single and multi-beam applications. The
antenna array utilizes electrically small antennas with high-
permittivity dielectrics to minimize both size and mutual
coupling effects.




US 20250202134A1

a9 United States

a2y Patent Application Publication (o) Pub. No.: US 2025/0202134 A1

QIANG et al. 43) Pub. Date: Jun. 19, 2025
(54) ANTENNA DEVICE Publication Classification
— o (51) Imt. ClL
(71) Applicant: 1T/[(i)I:(?IéIIJ))UNIVERSITY, Sendai-shi, HO1Q 25/00 (2006.01)
vag HO01Q 19/24 (2006.01)
(72) Inventors: Chen QIANG, Sendai-shi (JP); Junyi HO01Q 21/20 (2006.01)
XU, Sendai-shi (JP) (52) US. CL
CPC ........... HO01Q 25/001 (2013.01); HO1Q 19/24
(73) Assignee: TOHOKU UNIVERSITY, Sendai-shi, (2013.01); HO1Q 21/205 (2013.01)
Miyagi (JP)
(21) Appl. No.: 18/847,375 (57) ABSTRACT
(22) PCT Filed: Dec. 26, 2022 A ground component is made of a columnar or cylindrical
conductor and is connected to a ground potential. A cover
(86) PCT No.: PCT/JP2022/047865 component is cylindrical and made of a material containing
§ 371 (c)(1), dielectrics. The cover component is arranged at a distance
(2) Date: Sep. 16, 2024 from the ground component so as to cover the outer surface
of the ground component, with the ground component
(30) Foreign Application Priority Data inserted therein. The antenna element is arranged between
the inner surface of the cover component and the outer
Mar. 18, 2022 (WO) ..covevevee. PCT/IP2022/012896 surface of the ground component.
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Nagaokakyo-shi (JP) 57 ABSTRACT
(21) Appl. No.: 19/058,052
) A radio frequency circuit includes: a first filter having a
(22) Filed: Feb. 20, 2025 passband that includes a transmission band of a first band to
Lo which power classes are applicable; a second filter having a
Related U.S. Application Data passband that includes the transmission band of the first
(63) Continuation of application No. PCT/JP2023/ band; a first combiner that includes a first input terminal, a
020382, filed on May 31, 2023. second input terminal, and an output terminal; and a first
switch that includes a first terminal, a second terminal, a
(30) Foreign Application Priority Data third terminal, a fourth terminal, and a fifth terminal. The
output terminal of the first combiner is connected to an
Aug. 23,2022 (JP) e 2022-132852 antenna connection terminal.
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Suwon-si (KR); Yonggoo LEE, storing one or more computer programs, and one or more
Suwon-si (KR); Donghyun JO, processors communicatively coupled to the audio module,
Suwon-si (KR) the audio module ground circuit, the least one antenna, the
least one antenna ground circuit and the memory, and
. wherein the one or more computer programs include com-
(21)  Appl. No.: 19/066,940 puter-executable instructions that, when executed by the at
least one or more processors individually or collectively,
(22) Filed: Feb. 28, 2025 cause the electronic device to identify that the electronic
device is in time division multiple access (TDMA) commu-
L nication or time division duplex (TDD) communication
Related U.S. Application Data while the audio module operates, identify a transmission
(63) Continuation of application No. PCT/KR2023/ power in the communication based on identifying that the
012738, filed on Aug. 28, 2023. electronic device is in the TDMA communication or the
TDD communication while the audio module operates, and
30) Foreign Application Priority Data change a ground circuit of the audio module from the audio
module ground circuit to one of the at least one antenna
Sep. 2, 2022 (KR) 10-2022-0111748 ground circuit in a case that the identified transmission
Sep. 29, 2022  (KR) ... .. 10-2022-0124733 power exceeds a threshold.
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command of the first beam pair, and a first module lock
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(52) US.CL
CPC ......... HO4B 7/0696 (2023.05); H04B 17/328
(2023.05); HO4W 24/10 (2013.01); HO4W
56/0015 (2013.01)
(57) ABSTRACT

Methods, systems, and devices for wireless communications
are described. A user equipment (UE) may receive, from a
network entity, beam-swept synchronization signals. The
UE may select a first beam pair from a set of beam pairs
associated with the set of beam-swept synchronization sig-
nals. The UE may perform one or more freespace spherical
coverage measurements of a first antenna module based on
selecting the first beam pair. The UE may calculate one or

(22) Filed: Dec. 15, 2023 more blockage-impaired spherical coverage metrics of the
.. . . first antenna module based on the one or more freespace
Publication Classification .
spherical coverage measurements and a blockage transfor-
(51) Int. CL mation. The UE may calculate a predictive spherical cov-
H04B 7/06 (2006.01) erage value of the UE in a blockage environment based on
H04B 17/318 (2015.01) the one or more blockage-impaired spherical coverage met-
HO4W 24/10 (2009.01) rics of the first antenna module and may calculate a con-
HO04W 56/00 (2009.01) formance metric for the UE.
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(2013.01)
(71) Applicant: QUALCOMM Incorporated, San
Diego, CA (US) (57) ABSTRACT
72) Inventors: Jacob PICK, Mevaseret Zion (IL); .
72) Assaf TOUBOUL, Netanya (II(J)' )Shay The apparatus may be a UE configured to obtain a configu-
LANDIS. Hod H a;ha ron (IL); G’i deon ration for an antenna identification associated with a plural-
Shlomo I’(UTZ Ramat Hasha’ron (IL); ity of antennas at the UE, output, for a network device and
Guy WOLF R’o sh Haayin (IL); Pe erj based on the configuration for the antenna identification, a
BERGER Pi od Hasharon (IL); ,Tom er set of antenna identification signals, and obtain, based on the
GEVA Ki}yat Ono (IL) ’ set of antenna identification signals, analog reception com-
’ bining information. The apparatus may also be configured to
(21) Appl. No.: 18/389,685 communicate with the network device based on the analog
reception combining information. The apparatus may be a
(22) Filed: Dec. 19, 2023 network device configured to output a configuration for an
Publication Classificati antenna identification associated with a plurality of antennas
ublication Llassiiication at a UE, obtain, from the UE and based on the configuration
(51) Imt. CL for the antenna identification, a set of antenna identification
HO04B 7/08 (2006.01) signals, and output, based on the set of antenna identification
HO4L 5/00 (2006.01) signals, analog reception combining information.
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(71) Applicant: HUAWEI TECHNOLOGIES CO.,
LTD., Shenzhen (CN)
(72) Inventors: Bo FAN, Chengdu (CN); Shitong 67 ABSTRACT
YUAN, Chengdu (CN); Fang LI,
Chengdu (CN) This application provides a port configuration method, an
(21) Appl. No.: 19/050,940 apparatus, and a system. The port configuration method
provided in this application includes: First, a terminal device
(22) Filed: Feb. 11, 2025 sends first indication information to a network device, where
L. the first indication information is used to determine a
Related U.S. Application Data codebook capability of the terminal device. Then, the ter-
(63) Continuation of application No. PCT/CN2023/ minal device receives first configuration information from
105437, filed on Jun. 30, 2023. the network device, where the first configuration informa-
tion indicates information about a phase tracking reference
30) Foreign Application Priority Data signal (PTRS) port configured by the network device for the
terminal device, and the information about the PTRS port
Aug. 12, 2022 (CN) ......................... 202210968855.8 conﬁgured by the network device for the terminal device is
L . . determined based on the codebook capability of the terminal
Publication Classification device. The terminal device determines, based on the con-
(51) Int. CL figured PTRS port, a PTRS port corresponding to uplink
HO4L 5/00 (2006.01) transmission. The method may be applied to a multi-antenna
HO4W 8/24 (2009.01) panel uplink simultaneous transmission (or referred to as
HO4W 72/1268 (2023.01) multi-beam uplink simultaneous transmission) scenario.
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Network device

506: Separately receive, through
the at least one port included in
cach of the plurality of SRS
resources, the SRS sent by the

terminal device
|
507: Determine, based on the

SRS, a target antenna set to
which an antenna
corresponding to a port for
receiving the SRS belongs

501: Send configuration
information of an SRS resource set

508: Send a first downlink signal based
on an antenna in the first antenna set

509: Send a second downlink signal based
on an antenna in the second antenna set

(52) US.CL
CPC ......... HO4L 5/0051 (2013.01); H04B 7/0404
(2013.01)

(57) ABSTRACT

This application provides an SRS transmission method and
apparatus, and the method is jointly performed by a terminal
device and a network device. The SRS transmission method
in this application includes: The network device sends
configuration information of an SRS resource set to the
terminal device. The terminal device obtains the SRS
resource set. The terminal device determines a first antenna
set and a second antenna set. The terminal device determines
an antenna corresponding to at least one port included in
each of a plurality of SRS resources. The terminal device
sends an SRS for measuring an uplink channel of the
corresponding antenna to a base station through the at least
one port included in each SRS resource. The network device
receives, through the at least one port included in each of the
plurality of SRS resources, the SRS sent by the terminal
device.
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\
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(57) ABSTRACT

This application provides an SRS transmission method and
apparatus. The SRS transmission method in this application
includes: A network device sends configuration information
of an SRS resource set to a terminal device, where the SRS
resource set includes a first SRS resource and a second SRS
resource, and the first SRS resource and the second SRS
resource each include four ports. The terminal device deter-
mines a first antenna set and a second antenna set, and
determines antennas respectively corresponding to the four
ports included in the first SRS resource and antennas respec-
tively corresponding to the four ports included in the second
SRS resource. The terminal device separately sends an SRS
to a base station through the four ports included in the first
SRS resource and the four ports included in the second SRS
resource.

502: Obtain the SRS resouvrce set
|
503: Determine a {irst antenna set
and a second antenna set

504: Determine antennas respectively
corresponding to the foor ports
included in the first SRS resource and
antennas respectively corresponding
to the four ports included in the
second SRS resource

505: Separately send an SRS through the
four ports included in the first SRS
resource and the four ports inciuded in
the second SRS resource




US 20250203530A1

a2y Patent Application Publication o) Pub. No.: US 2025/0203530 A1l

a9 United States

LING et al.

43) Pub. Date: Jun. 19, 2025

(54) METHOD AND ELECTRONIC DEVICE FOR
TUNING AN ANTENNA

(71) Applicant: Samsung Electronics Co., Ltd.,
Suwon-si (KR)

(72) Inventors: Yue LING, Beijing (CN); Hua CHEN,
Beijing (CN); Yingxin XIANG, Beijing
(CN)

(21) Appl. No.: 18/806,115

(22) Filed: Aug. 15, 2024

Related U.S. Application Data

(63) Continuation of application No. PCT/KR2024/
011524, filed on Aug. 5, 2024.

30) Foreign Application Priority Data

Dec. 15,2023  (CN) oo 202311735990.9

Publication Classification

(51) Int.CL
HO4W 52/36 (2009.01)
HO4W 52/24 (2009.01)
(52) US. CL
CPC ... HO4W 52/36 (2013.01); HO4W 52/242
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(57) ABSTRACT

An antenna tuning method, an antenna tuning device, an
electronic apparatus, and/or a related storage medium may
be provided. The antenna tuning method may include:
determining a maximum and/or high radiated power of an
antenna in response to detecting an abnormality of a trans-
mitting state of the antenna; determining a headroom con-
dition of the maximum and/or high radiated power for a
current service type based on network parameters; deter-
mining a target receiving power based on the headroom
condition; determining a tuning parameter corresponding to
the target receiving power as a tuning parameter of the
antenna.

Determining a maximum radiated power of an
antenna in response to detecting an abnormality
of a transmitting state of the antenna
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Determining a headroom condition of the maximum
radiated power for a current service type
based on network parameters
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Panagiotis Theofan op oulos Cuper;ino upper and lower housings. The upper housing may be
CA (US); Joel D. Barrera ’C edar Park’ coupled to the lower housing by a hinge having a hinge axis.
TX (US)’ ’ ’ ’ The lower housing may have an upper metal wall, a lower
metal wall, and an angled metal wall that extends from the
. upper metal wall towards the lower metal wall. The lower
(21) Appl. No.: 18/390,678 housing may include a phased antenna array with a set of
o antennas aligned along a linear axis. The phased antenna
(22) Filed: Dec. 20, 2023 array may be aligned with a dielectric window in the upper
L . . metal wall and may be oriented such that the linear axis is
Publication Classification orthogonal to the hinge axis, or may be aligned with a
51) Int. CL dielectric window in the angled metal wall. One or more
(5D
HO1Q 1/22 (2006.01) processors may adjust the phased antenna array based on the
HO01Q 3/36 (2006.01) position of the upper housing relative to the lower housing.
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PP PP p

(72) Inventors: Joel D. Barrera, Cedar Park, TX (US); A laptop computer may have a lower housing with an
Rhett D. G entil;: San Franci, sco. CA ’ antenna module. The antenna module may include first and
US); M'englou R’a o. Austin TX, Us); second pieces of sheet metal that form a cavity. The cavity

Jerzy S. Guterman, Sunnyvale, CA may have an aperture covered by a dielectric layer. The first
(US); D;xniel D. He;'shey Portl;nd OR piece of sheet metal may be bent towards the second piece

(US) and may be welded to the second piece at a side of the cavity

opposite the aperture. An antenna arm may be disposed

21)  Appl. No.: 18/391.282 within the cavity and mounted to the second piece. The
(21) Appl. No ? antenna arm may be laterally separated from the dielectric
(22) Filed: Dee. 20. 2023 layer by a non-zero distance. A dielectric loading block may

be disposed within the cavity and mounted to the second
piece. The antenna arm may be mounted to a side of the

Publication Classification dielectric loading block facing the aperture and the dielectric

(51) Int. CL layer. The antenna arm may convey radio-frequency signals
HO01Q 1722 (2006.01) through the aperture and the dielectric layer.
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610

A wireless communication device includes an antenna mod-
ule and a flexible substrate. The antenna module includes an
antenna structure and a control chip. The control chip is
configured to use an antenna structure to perform wireless
communication. The flexible substrate is used to carry the
antenna module and includes two substrate regions. The
antenna structure includes a first antenna radiation plate and
a second antenna radiation plate. An open slot is extended
from an edge of the first antenna radiation plate to a center
of the first antenna radiation plate. The second antenna
radiation plate is disposed under the first antenna radiation
plate to overlap the first antenna radiation plate. There is a
distance between the first antenna radiation plate and the
second antenna radiation plate, thus the second antenna
radiation plate is coupled to the first antenna radiation plate.
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(57) ABSTRACT

The disclosure provides an integrated multi-feed antenna,
including a first conductor layer, a second conductor layer,
and multiple feeding conductor lines. The second conductor
layer has a first center position. The second conductor layer
has a closed slit structure. The closed slit structure surrounds
the first center position to encircle forming a center region.
The second conductor layer is spaced apart from the first
conductor layer at a first interval. Each of the feeding
conductor lines has one end electrically connected or elec-
trically coupled to the second conductor layer, and each has
another end electrically connected to a signal source. Each
of the feeding conductor lines excites the second conductor
layer to generate at least one resonant mode. The resonant
modes cover at least one identical wireless communication
band.
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Room 1 or Outdoors

166

Wall or Floor

(52) US.CL
CPC ... HOIQ 21/24 (2013.01); H04B 7/0413
(2013.01); HO4L 27/34 (2013.01)
(57) ABSTRACT

Disclosed are one or more apparatuses, systems and meth-
ods that allow microwave communications signals to pass
efficiently and reliably through high-loss obstructions, such
as concrete structures. For example, a concrete-penetrating
microwave apparatus includes a wireless microwave trans-
ceiver coupled to a multiple input multiple output (MIMO)
antenna. The transceiver processes wireless microwave sig-
nals transmitted and received by the MIMO antenna through
one or more obstructions. The MIMO antenna and trans-
ceiver are configured to compensate for path loss experi-
enced by the microwave signals as they pass through the
lossy obstruction so as to maintain the desired data rate of
the wireless microwave signals. Concrete-penetrating
microwave apparatuses may be paired together and aimed at
each other, with one apparatus on either side of an obstruc-
tion, to allow high-speed networked microwave communi-
cation directly through the otherwise microwave-impen-
etrable  obstruction. This permits high-bandwidth
communications throughout buildings or other structures
without having to install expensive wall/floor-penetrating
cable.
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A sensing module includes a first antenna unit, a second
antenna unit, a first inductor and a proximity sensor. The first
antenna unit has at least one first communication frequency
band, and the second antenna unit has at least one second
communication frequency band. The first antenna unit and
the second antenna unit are connected in parallel to one end
of the first inductor, and the other end of the first inductor is
electrically connected to the proximity sensor.
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Embodiments of the disclosure relate to a display device and
display panel including a reconfigurable antenna. The dis-
play device may include: a substrate including a display area
configured to display an image and a non-display area not
configured to display an image; a pixel unit including a
plurality of pixels disposed in the display area; and an
antenna unit disposed in at least a portion of the display area
or at least a portion of the non-display area. The antenna unit
may include a plurality of radiators and an antenna constitu-
ent circuit configuring an antenna with at least one of the
plurality of radiators.
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multiband unit cell that is part of a reflective surface that can
(72) Inventors: Tejinder Singh, Kanata (CA); Kan reflect different specific frequencies of impinging electro-
’ Wing Ottawga (’C A): Navjot i(aur magnetic waves. The unit cells can have different phase

profiles to facilitate beam steering and/or beam splitting
functionality, independently for each specific frequency. The
multiband unit cell can be a dual-band unit cell based on a
straightforward unit-cell design, e.g., using diagonally
(21) Appl. No.: 18/403,467 arranged ring resonators as sub-cells of a supercell. Alter-
’ native design variations are also described to accommodate

multi-frequency (greater than two frequency) applications.

(22) Filed: Jan. 3, 2024 In one example implementation, the metasurface is con-
structed as a low-profile dual-band reflective surface with
beam-steering and/or beam-splitting capabilities, e.g., uti-
lizing only a single unit cell metal layer above a substrate.
This enables precise control and manipulation of an anten-

Khaira, Kanata (CA); Morris Repeta,
Ottawa (CA)

Publication Classification

(51) Imt. CL na’s radiation pattern, providing enhanced coverage for both
HO01Q 3/46 (2006.01) frequency bands while keeping the fabrication/manufactur-
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Disclosed are an antenna and a control device, which relate
to the technical field of antennas. The antenna includes a
housing and an antenna module, where the housing includes
a radome and a reflecting bottom housing, and the radome
and the reflecting bottom housing jointly form an accom-
modating cavity; and the antenna module is mounted in the
accommodating cavity, the antenna module is configured to
radiate an electromagnetic signal, and the reflecting bottom
housing is configured to reflect the electromagnetic signal
radiated by the antenna module, such that the electromag-
netic signal radiates in a direction of the radome. Through
the above method, a distance of radiating the electromag-
netic signal by the antenna can be increased through
embodiments of the disclosure.
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Wei-Hsin CHEN, Taipei City (TW) Disclosed is a dual-band dipole antenna including a dielec-

tric carrier with a first surface, a first radiator, a second
radiator, a coupled radiator, a coaxial cable and a balun line.

(73) Assignee: LUXSHARE PRECISION The first radiator and the second radiator in opposite areas of
INDUSTRY COMPANY LIMITED, the first surface have different structural shapes. The coupled
SHENZHEN (CN) radiator on the first surface extends from the second radiator

toward the first radiator. There is a coupling slot between the
coupled radiator and the first radiator. An inner conductor
(21) Appl. No.: 18/829,851 and an outer conductor of the coaxial cable are electrically
connected to the second radiator and the first radiator
respectively. The balun line disposed on the first surface has

(22) Filed: Sep. 10, 2024 a serpentine structure, and is connected to the first radiator
and the second radiator. The first radiator, the second radia-
30) Foreign Application Priority Data tor and the coupled radiator are configured to generate a first
resonance mode, a second resonance mode and a third

Dec. 27,2023  (CN) oo 202311836081.4 resonance mode.
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(2013.01); HOIQ 1/38 (2013.01); HOIQ 5/307
(2015.01)

(57) ABSTRACT

An electronic device may include a substrate and a wireless
communication circuit. The substrate may include a hous-
ing, a ground area, a first conductive pattern, a second
conductive pattern, and a third conductive pattern. The
housing may include a conductive portion. The first con-
ductive pattern is electrically connected to the conductive
portion. The second conductive pattern is electrically con-
nected to the ground area. The first conductive pattern
electrically connects the conductive portion to the ground
area. The wireless communication circuit is configured to
supply power to the conductive portion through the first
conductive pattern. The second conductive pattern may
include a closed loop shape. The second conductive pattern
is at least partially located between at least the first conduc-
tive pattern and the third conductive pattern.
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CPC ............ HO01Q 19/106 (2013.01); HOI1Q 9/28

(2013.01); HO1Q 15/18 (2013.01)

(57) ABSTRACT

Embodiments of this application provide a transmission line,
a feed network, and an antenna apparatus. The transmission
line is used for a radio frequency device. The transmission
line includes a reflector, an insulation support, and a trans-
mission structure. The transmission structure includes at
least two side walls. The transmission structure is disposed
on a surface of the insulation support, an included angle
between two adjacent side walls of the transmission struc-
ture is greater than zero, and different side walls of the
transmission structure are located on different surfaces of the
insulation support. At least one surface of the transmission
structure is disposed opposite to a part of a structure of the
reflector, and a gap exists between the at least one surface of
the transmission structure and the reflector. The transmission
line has a small signal loss and occupies a small space.
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ANTENNA APPARATUS AND
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(57) ABSTRACT

Embodiments of this application provide an antenna appa-
ratus and a communication device. The antenna apparatus
includes a lens unit and a plurality of radiating elements. The
plurality of radiating elements are arranged in an array to
form an array structure. There are a plurality of side regions
on a circumferential outer side of the array structure, and the
lens unit is disposed in at least one of the plurality of side
regions, so that an electromagnetic wave signal radiated
from a side surface of the radiating element can be radiated
after passing through the lens unit. Correspondingly, an
electromagnetic wave signal may also be received by the
radiating element after passing through the lens unit.

501

401

L




US 20250224769A1

a2y Patent Application Publication o) Pub. No.: US 2025/0224769 Al

a9 United States

CHEN et al.

43) Pub. Date: Jul. 10, 2025

(54) TABLET DEVICE
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(2013.01)

(57) ABSTRACT

A tablet device includes: a case having a top surface and a
bottom surface, where a side button frame is provided on
one side edge of the top surface; a metal support plate
arranged in the case, where a hollow part is provided on one
side edge of the metal support plate that corresponds to the
side button frame, such that the hollow part forms a space in
the case; a support frame arranged in the space; a side button
sensor arranged in the side button frame; a side button
control board arranged on the side edge of the metal support
plate; and an antenna module arranged in the space; where
the side button sensor, the support frame, and the antenna
module are substantially overlapped with one another.
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SN

(52) US.CL
CPC .......... GOG6F 1/1658 (2013.01); GOGF 1/1681
(2013.01); HOIQ 1/2266 (2013.01)
(57) ABSTRACT

An electronic device includes a first housing for disposing a
display screen, and a second housing for disposing a system
circuit board, wherein a first side of the second housing is
directly connected to a first side of the first housing through
a rotating pivot; wherein an antenna circuit board is disposed
on a second side of the first housing relative to the rotating
pivot, the antenna circuit board has a radiating portion and
a first grounding portion, and the radiating portion includes
an antenna segment; wherein a second side of the second
housing relative to the rotating pivot has a conductor layer,
and the conductor layer has a coupling portion and a second
grounding portion; when the electronic device is in the tablet
mode, the conductor layer overlaps the antenna circuit
board. In this way, the impedance mismatch and frequency
offset of the antenna in tablet mode are improved.
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67 ABSTRACT

A display apparatus is provided. The display apparatus
includes a display area and a peripheral area. The display
area includes a first display sub-area and a second display
sub-area. The second display sub-area has a subpixel distri-
bution density lower than a subpixel distribution density of
the first display sub-area. The display apparatus further
includes an antenna, a touch structure, and a display module.
The antenna includes a radiating plate, a feed line, a ground
plate, and a slot extending through at least the ground plate.
The radiating plate, the feed line, the ground plate, and the
slot are at least partially in the second display sub-area and
outside the first display sub-area.
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(21) Appl. No.: 19/091,092 An electronic device is provided. The electronic device
includes a first housing, a second housing, and a commu-
(22) Filed: Mar. 26, 2025 nication circuit. The communication circuit is configured to

communicate with an external electronic device by using an

electromagnetic field generated in a first slot of the first

housing and a second slot of the second housing on the basis

(63) Continvation of application No. PCT/KR2023/ of powering a first conductive portion of the first housing in
014713, filed on Sep. 25, 2023. a folded state.
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(57) ABSTRACT

A hybrid antenna structure includes a metal cavity, a dielec-
tric substrate, and an antenna pattern. The metal cavity has
a slot. The dielectric substrate is embedded in the slot of the
metal cavity. The dielectric substrate has a first surface and
a second surface which are opposite to each other. The
antenna pattern is distributed over the first surface and the
second surface of the dielectric substrate. The slot of the
metal cavity and the antenna pattern are excited to generate
a first frequency band, a second frequency band, and a third
frequency band.
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(57) ABSTRACT

An antenna structure has a second positive main surface that
is in contact with a first negative main surface. At least one
first ground conductor layer is positioned in a positive
direction along a Z-axis from a signal conductor layer. The
at least one first ground conductor layer is not positioned at
a second positive main surface. A first substrate area in
which a first substrate is disposed has an unoccupied-by-
ground-conductor-layer area in which the at least one first
ground conductor layer is not disposed when viewed in a
negative direction along the Z-axis. The signal conductor
layer overlaps the unoccupied-by-ground-conductor-layer
area when viewed in the negative direction along the Z-axis.
At a portion in the unoccupied-by-ground-conductor-layer
area in the positive direction along the Z-axis from the signal
conductor layer, no conductor other than a radiating con-
ductor layer covers an entirety of the unoccupied-by-
ground-conductor-layer area.

Vs




US 20250226584A1

a2y Patent Application Publication (o) Pub. No.: US 2025/0226584 A1

a9 United States

Fang et al.

43) Pub. Date: Jul. 10, 2025

(54) ANTENNA

Publication Classification

. (51) Int. CL
(71)  Applicants: Beijing BOETechnology Development HO1Q 9/04 (2006.01)
Technology Group CO., Ltd., BEIJII’lg H01Q 3/36 (200601)
€N (52) US. CL
. CPC oo HOI1Q 9/045 (2013.01); HO1Q 1/48
(72) Inventors: JlamFang, Beljln.g (CN); FengnQu, (2013.01); HOIQ 3/36 (2013.01); HOIQ
Beijing (CN); Ying Ding, Beijing (CN) 9/0414 (2013.01)
(73) Assignees: Beijing BOE Technology Development &7 ABSTRACT
Co., Ltd., Beijing (CN); BOE An antenna is provided. The antenna includes a feed line
Technology Group Co., Ltd., Beijing structure; a first low dielectric constant layer on the feed line
(CN) structure; a first flexible layer on a side of the first low
dielectric constant layer away from the feed line structure; a
(21) Appl. No.: 18/689,817 phase shifter on a side of the first flexible layer away from
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(22) PCT Filed: Jul. 11, 2023 a side of the phase shifter away from the first flexible layer;
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(57) ABSTRACT

Provided are a polarization conversion structure and an
antenna. The polarization conversion structure includes a
ground structure layer (11), a first dielectric substrate (21)
and a radiation structure layer (300) which are stacked in a
direction perpendicular to a plane where the polarization
conversion structure is located. The radiation structure layer
(300) includes at least one radiation unit (30), the radiation
element (30) includes a radiation structure (31), and the
radiation structure (31) is arranged symmetrically with
respect to a first centerline, wherein the first centerline is a
centerline of the radiation structure (31) extending in a
fourth direction on a plane parallel to the polarization
conversion structure. Orthographic projections of the radia-
tion unit (30) and the ground structure layer (11) on the first
dielectric substrate (21) are at least partially overlapped.
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(57) ABSTRACT

Provided is an array antenna structure including m antenna
structures disposed on an XY plane where m represents a
number equal to or greater than 2. Fach of the m antenna
structures includes an antenna board, a power supply control
board, and a connection member. The antenna board
includes n patch antenna elements disposed at an interval P
in an X direction where n represents a number equal to or
greater than 2. The antenna board is disposed on the XY
plane. The power supply control board has a thickness T.
The power supply control board is disposed on an XZ plane.
The connection member includes an insulating resin extend-
ing in the X direction and a joint electrode provided on a
surface of the insulating resin. The connection member
connects the antenna board and the power supply control
board. The m antenna structures are each disposed in which
the antenna board has a center line in the X direction that is
located right or left alternately with respect to a center line
of the power supply control board in the X direction.
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(57) ABSTRACT

An electronic device may include wireless circuitry with
light sources that emit optical local oscillator (LO) signals
onto optical paths coupled to a photomixer of an antenna. An
electro-optical modulator (EOM) on an optical path may
modulate one of the LO signals using an intermediate
frequency signal and single sideband carrier suppression.
The antenna may transmit and receive radio-frequency sig-
nals at the same frequency without adjustment to the LO
signals. The frequency of the radio-frequency signals is
equal to an offset between LO signals plus the frequency of
the intermediate frequency signal. This may allow the device
to switch between transmission and reception and/or fre-
quencies of the radio-frequency signal without adjusting the
optical LO signals, which prevents needing to re-lock the
phases of the light sources and optimizes wireless perfor-
mance.
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According to embodiments, an antenna structure may
include a first antenna element and a second antenna ele-
ment. A first slot of the first antenna element and a second
slot of the second antenna element extend in a first direction
and are spaced apart in a second direction, and projections
of the first slot and the second slot in the second direction at
least partially overlap, where the second direction is per-
pendicular to the first direction. A first feed point of the first
antenna element is disposed in a central region of the first
slot, or disposed at an end of the first slot, and a second feed
point of the second antenna element is disposed at an end of
the second slot. An operating frequency band of the first
antenna element is the same as or adjacent to an operating
frequency band of the second antenna element.
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