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67 ABSTRACT

(22) PCT Filed: Sep- 29, 2022 An antenna includes a wiring portion. The wiring portion,

being a conductive portion, is disposed on a substrate, and

(86) PCT No.: PCT/JP2022/036330 . .
extends from a proximal end on which the power supply
§ 371 (c)(1), portion is provided to a distal end. The wiring portion has at
(2) Date: Apr. 16, 2024 least a main surface of the distal end exposed.
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) ABSTRACT

An electronic device is disclosed. The electronic device
includes a first pattern, a second pattern adjacent to the first

(73) Assignee: Advanced Semiconductor
Engineering, Inc., Kaohsiung (TW)

21 Appl. No.: 18/415.637 pattern, and a third pattern disposed between the first pattern
(21) Appl. No ’ and the second pattern. The electronic device also includes
(22) Filed: Jan. 17. 2024 a first feeding element and a second feeding element. The

first feeding element is spaced apart from the first pattern
and the third pattern and configured to electrically couple the

Publication Classification first pattern and the third pattern to constitute a first antenna.

(51) Int. CL The second feeding element is configured to electrically
HO010Q 9/04 (2006.01) couple the second pattern and the third pattern to constitute
H01Q 122 (2006.01) a second antenna.
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57 ABSTRACT

The present disclosure relates to the field of electronic
device technology, and specifically provides a mobile ter-
minal including a housing and an antenna system. The
antenna system includes a first low-frequency antenna and a
second low-frequency antenna respectively provided close
to two opposite sides of the housing, and at least one of the
first low-frequency antenna and the second low-frequency
antenna is a cavity antenna.
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(57) ABSTRACT

The invention relates to an antenna element comprising a
dielectric substrate and a multi-layer laminate structure
included in the dielectric substrate. The multi-layer laminate
structure comprises an impedance matching layer, a reso-
nating cavity with a cross-shaped slot, and a pair conductive
forks, configured and arranged to feed the cross-shaped slot.
The invention further relates to an antenna subarray, com-
prising a dielectric substrate and a multi-layer laminate
structure included in the dielectric substrate. The multi-layer
laminate structure comprises an impedance matching layer,
an array of resonating cavities, each with a cross-shaped
slot, and an array of pairs of conductive forks, each pair
configured and arranged to feed the cross-shaped slot of a
corresponding resonating cavity.
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(57) ABSTRACT

Embodiments relate to patch antennas and devices utilizing
patch antennas. Some embodiments comprise at least two
different arrays of conductive patches arranged on one side
of a dielectric substrate. Each of the at least two arrays of
conductive patches supports a different frequency band.
Moreover, each of the at least two arrays of conductive
patches is provided with separated feeding. Additionally,
each conductive patch of one or more of the at least two
arrays of conductive patches is implemented as a combina-
tion two conductive sub-patches separated by a gap. In some
embodiments, the patch antenna is suitable for integration
into a display structure of a UE or other device.
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(57) ABSTRACT

Operation of user equipment (UE) is to be coordinated with
one or more other UEs for joint precoding and transmission
of data to a communication device in a wireless communi-
(22) Filed: Mar. 31, 2025 cation network. Relationship information indicating a rela-
tionship between different reference signals that are com-
municated between a UE and the communication device or

(21) Appl. No.: 19/095,994

Related U.S. Application Data a relationship between a reference signal and a correspond-
(63) Continuation of application No. PCT/CN2023/ ing antenna beam for the transmission of data after the
123092. filed on Oct. 4. 2023 ' precoding is communicated in the wireless communication

network. The UEs transmit the data after the joint precoding
(60) Provisional application No. 63/415,367, filed on Oct. has been applied to the data, and the communication device
12, 2022. receives transmissions of the data from the UEs.
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(57) ABSTRACT

A user equipment (UE) is configured for multi-panel physi-
cal uplink shared channel (PUSCH) transmission using
multiple antenna panels. The UE may send a UE capability
message to a base station to indicate a plurality of channel
state information (CSI) report schemes supported by the UE.
The UE processes a signal from the base station to configure
the UE for a selected CSI report scheme of the plurality of
CSI report schemes. The UE determines whether one or
more condition associated with the selected CSI report
scheme is satisfied. The UE transmits, to the base station,
CSI in one or more PUSCH from one or more of the multiple
antenna panels based on whether the one or more condition

15, 2022. associated with the selected CSI report scheme is satisfied.
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(57) ABSTRACT

A circuit may include an input to receive a signal corre-
sponding to a radio frequency signal received at each
element of an antenna array. The circuit may include a
beamforming circuit configured to determine two or more
samples of a symbol period of the signal from each antenna
element and to determine the error estimates for each
antenna element based on the two or more samples. The
beamforming circuit may be configured to determine one of
a line or a plane that best fits the error estimates; determine
a direction of arrival of the radio frequency signal based on
one or more parameters of the line or the plane and deter-
mine a fractional delay for each antenna element based on
the direction of arrival of the radio frequency signal.
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1980, (Us) This disclosure provides methods, components, devices, and
(72) Inventors: Tzu-Hsuan CHOU, San Diego, CA systems for beam search proce.dures for multiple spatial
(US); Lin YANG, San Diego, CA (US); streams. Some aspects more spemﬁcally rel{ite to beamform-
Alec;an der Petn; EITAN Pfaifa (L), ’ lljng trfammg progefiures fordmultlple spatla}dstrbearns. The
. . ’ ’ eamforming training procedures may provide beam sepa-
Bin TIAN, San Diego, CA (US) ration betwgen bear%sp during the t}r,ali)ning procedurepto
prevent selecting beams which lead to inter-stream interfer-
(21) Appl. No.: 18/768,429 ence. In some examples, a multi-stream beamforming train-
ing procedure described herein may use antenna polarization
(22) Filed: Jul. 10, 2024 to provide beam separation. For example, different radio
frequency (RF) chains may use different antenna polariza-
Related U.S. Application Data }ions: Addit.io.nally, or alternatively, a.multi-stream bea.m-
orming training procedure may provide beam separation
(60) Provisional application No. 63/619,940, filed on Jan. through antenna orientation, where different RF chains use
11, 2024. mutually exclusive beam search regions. Additionally, or
alternatively, the responder wireless communication device
s . . may iteratively select beamforming directions for spatial
Publication Classification streams, or one-by-one, and the initiator wireless commu-
(51) Int. CL nication device may perform additional beam searches
HO04B 7/06 (2006.01) excluding directions within beam widths of previously-
HO04B 7/10 (2017.01) selected beams.
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(57) ABSTRACT

A mobile device includes an antenna that communicates a
wireless signal with an access point, a transceiver that
communicates a signal with the antenna, and a processor that
receives a first announcement packet and a sounding packet
received through the antenna and the transceiver, estimates
a channel based on the sounding packet, and transmits full
information about a result of the channel estimation through
the transceiver and the antenna. The processor receives a
second announcement packet and the sounding packet
received through the antenna and the transceiver, estimates
a channel based on the sounding packet, and transmits
partial information selected from full information about a
result of the channel estimation through the transceiver and
the antenna. The second announcement packet includes
selection information indicating the selected partial infor-
mation, and the selection information is determined based
on a machine learning module included in the access point.
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(21) Appl. No.: 18/965,616 One example discloses a first wireless communication

device, including: a transceiver configured to be coupled to

an antenna; a controller coupled to the transceiver; wherein

(22) Filed: Dec. 2, 2024 the controller is configured to calculate a range to a second
wireless communication device based on a set of exchanged

messages; wherein the controller is configured to calculate

" the range while limiting at least one of: a set of allowed

Related U.S. Application Data message repetitions and a set of allowed LTF (long training
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184b
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57) ABSTRACT

A printed circuit board-implemented antenna may be used in
a smart socket. The printed circuit board implemented-
antenna includes a plurality of antenna legs arranged within
a rectangular area on a printed circuit board of less than 80
square millimeters with each of the plurality of antenna legs
formed using one or more metal layers of the printed circuit
board, the plurality of antenna legs arranged to provide a
return loss of less then —10 dB at 2.4 GHz. The printed
circuit board-implemented antenna may be disposed within
the smart socket in such a way as to ensure that there are no
packaged electrical components in front of or behind the
printed circuit board-implemented antenna.
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(57) ABSTRACT

An antenna substrate includes a baseplate, a first radiation
electrode, a second radiation electrode disposed on the
baseplate spatially apart from the first radiation electrode in
a second direction (X), and a ground portion that is disposed
on the baseplate and that is common to the first and the
second radiation electrode. The ground portion includes a
ground electrode that faces the first radiation electrode when
seen from the first direction (Z), a connection line between
the first radiation electrode and the second radiation elec-
trode when seen from the first direction and that has a size
that is smaller than a size of the ground electrode in a third
direction (Y) orthogonal to the second direction when seen
from the first direction (Z), and a stub.




US 20250239771A1

a2y Patent Application Publication () Pub. No.: US 2025/0239771 Al

a9 United States

ZHU et al. 43) Pub. Date: Jul. 24, 2025
(54) ANTENNA STRUCTURE AND ELECTRONIC HO0IQ 1/48 (2006.01)
DEVICE HO0IQ 5/10 (2015.01)
HO0IQ 5/50 (2015.01)
(71) Applicant: Wistron NeWeb Corporation, Hsinchu (52) US.CL
(Tw) CPC ... HO1Q 9/0407 (2013.01); HO1Q 1/2266

(72) Inventors: Jia-Le ZHU, Hsinchu (TW); Chia-Hao
CHANG, Hsinchu (TW); Ching-Wen
CHEN, Hsinchu (TW); Cheng-Wei
CHIANG, Hsinchu (TW)

(21) Appl. No.: 19/011,712

(22) Filed: Jan. 7, 2025
(30) Foreign Application Priority Data
Jan. 24, 2024 (TW) o 113102791
Publication Classification
(51) Int. CL
H01Q 9/04 (2006.01)
H01Q 122 (2006.01)

200a

(2013.01); HOIQ 1/48 (2013.01); HO1Q 5/10
(2015.01); HOIQ 5/50 (2015.01)

57) ABSTRACT

An antenna structure and an electronic device are proposed.
The antenna structure includes a feeding source, a main
radiation portion, a grounding portion and a floating portion.
The main radiation portion is connected to the feeding
source and extends toward a first direction. The grounding
portion is connected to a grounding layer, and a first gap is
formed between the grounding portion and the main radia-
tion portion. The grounding portion extends toward the first
direction. A second gap is formed between the floating
portion and the grounding portion. The floating portion
extends toward the first direction. The main radiation por-
tion, the grounding portion and the floating portion are
arranged sequentially along a second direction.
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(57) ABSTRACT

An electronic device may include: at least one housing
including a first side surface and a second side surface
extending from the first side surface in the vertical direction;
a conductor, which is arranged in the housing and extends
along the second side surface from the first side surface; a
substrate including a ground plane arranged in the inner
space of the housing; and a wireless communication circuit
which is arranged in the substrate, and which is configured
to transmit or receive a wireless signal in a first frequency
band through a first point of the conductor, wherein: the first
point is positioned at the corner or adjacent to the corner of
the conductor; and, in the conductor, a first length of a first
radiating portion positioned at one side from the first point
can be the same, on the basis of the first frequency band, as
a second length of a second radiating portion positioned at
the other side.
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(52) US.CL
CPC .. HO1Q 9/16 (2013.01); HOIQ 9/0421
(2013.01)
(57) ABSTRACT

Provided are an antenna structure and an antenna system.
The antenna structure includes a dielectric substrate, a
two-wire parallel line, a first dipole antenna, a second dipole
antenna and a reconfiguration structure; where the dielectric
substrate includes a front surface and a back surface that are
opposite each other; the two-wire parallel line includes a
front conductor and a back conductor that are parallel to
each other; the first dipole antenna includes a first radiation
arm and a second radiation arm, and the second dipole
antenna includes a third radiation arm and a fourth radiation
arm; the reconfiguration structure includes a front unit, a
back unit and a switching device; two ends of the switching
device are connected to the front unit and the back unit
respectively; and the two-wire parallel line is configured to
transmit a radio frequency signal and a control signal.
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(54) HORIZONTALLY POLARIZED (52) US.CL
OMNIDIRECTIONAL MULTI-BAND CPC ... HO1Q 13/08 (2013.01); HO1Q 5/50
ANTENNA STRUCTURE (2015.01)
(71) Applicant: Alpha Networks Inc., Hsinchu City 7 ABSTRACT

(Tw)

(72) Inventors: Guan-Ting Chen, Hsinchu City (TW);
Kuang-Wei Lin, Hsinchu City (TW)

(73) Assignee: Alpha Networks Inc., Hsinchu City
(TW)
(21) Appl. No.: 18/666,775
(22) Filed: May 16, 2024
30) Foreign Application Priority Data
Jan. 24, 2024 (TW) oo, 113102799

Publication Classification

(51) Int. CL
HO1Q 13/08
HO1Q 5/50

(2006.01)
(2015.01)

A horizontally polarized omnidirectional multi-band
antenna structure includes a substrate and two structurally-
symmetric radiators, each being provided on a layout area on
one of the two opposite sides of the substrate, and including
a X-shaped primary microstrip line, four secondary
microstrip lines, four primary stubs, four secondary stubs
and four resonators. The primary microstrip line has four
end points arranged with the secondary microstrip lines
along different extending directions. The primary stubs
extend along different directions from four sections of the
primary microstrip line. Each secondary microstrip line is
provided with one of the secondary stubs. Resonators are
provided between four end points of the primary microstrip
line and the primary stubs. The antenna structure supports
WiFi 6E/WiFi 7 frequency bands including the 2 GHz, 5
GHz and 6 GHz bands, has characteristics of horizontal
polarization and omnidirectionality, and effectively satisfies
the needs for miniaturized multi-band and wide band anten-
nas.
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(P)
(21) Appl. No.: 19/175,238 (57) ABSTRACT
(22) Filed: Apr. 10, 2025
L An antenna device includes a conductor with a planar shape
Related U.S. Application Data and a slot, first and second excitation electrodes at positions
(63) Continuation of application No. PCT/JP2023/ corresponding to the slot, and first and second coils. A first
043793, filed on Dec. 7, 2023. end of the first coil is electrically connected to the first
excitation electrode, and a second end of the first coil is
(30) Foreign Application Priority Data connected to a feed circuit. One end of the second coil is
electrically connected to the second excitation electrode.
Dec. 9, 2022 (IP) 2022-196958 The first and second coils are positioned to be magnetically
May 30, 2023  (JP) 2023-088797 coupled with each other.
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’ CPC ... HO01Q 15/0086 (2013.01); HO1Q 3/2676
HUIZHOU (CN) (2013.01)
(72) Inventors: GUANNAN TAN, HUIZHOU (CN); (57) ABSTRACT
QINFANG LI, HUIZHOU (CN) The present disclosure provides a phased array antenna
module loaded with metamaterials, an RF circuit, and a 5G
(73) Assignee: HUIZHOU SPEED WIRELESS mobile device. The module includes a millimeter-wave RF
TECHNOLOGY CO., LTD., module with at least one emission surface and an arc-shaped
HUIZHOU (CN) metamaterial structure featuring multiple stacked layers,

each with periodically distributed metallic unit structures.
Each concave surface of the metamaterial structure aligns
with the corresponding emission surface, and the metallic
unit structures in the same layer are of equal size. Across
(22) Filed: Jan. 22, 2025 layers, these structures are arranged in a one-to-one corre-
spondence, with sizes sequentially increasing or decreasing
along the stacking direction. This configuration improves
gain, expands scanning angles, and minimizes scanning loss,
(63) Continuation of application No. PCT/CN2023/ offering enhanced performance and seamless integration

(21) Appl. No.: 19/033,513

Related U.S. Application Data

122715, filed on Sep. 28, 2023. with modern 5G devices.
o
100 124
7 ‘,), )
1..2 ~ ‘/ o st AN N AN o, M~% )
. { it S e
I O N,
/ s e
A Ry
. et SN RO 0 e s g,
P i o ‘i i, o i
x’-w-‘f””m i ¥ i e
v‘yo a e M 7 m‘(‘ w"‘\-
e o i s o,
ot e ? i N Mg
> e N e
4 e 121 T,
e i i
o i H
o P 3
- el
=3




US 20250240047A1
a9 United States

a2y Patent Application Publication (o) Pub. No.: US 2025/0240047 A1

SVENDSEN et al. 43) Pub. Date: Jul. 24, 2025
(54) RADIO COMMUNICATION AT A FIRST (52) US.CL
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(71) Applicant: Nokia Technologies Oy, Espoo (FI) (57 ABSTRACT
(72) Inventors: Simon SVENDSEN, Aalborg (DK); An antenna system having at least a first operational band-
Samantha CAPORAL DEL BARRIO, width over at least a first frequency range and a second
Aalborg (DK) operational bandwidth over at least a second frequency
range, higher frequency than the first frequency range com-

(21) Appl. No.: 18/977,557 prising: an antenna radiator element;
at least a first feed for the first frequency range coupled to
(22) Filed: Dec. 11, 2024 the antenna radiator element; a second feed for the
second frequency range coupled to the antenna radiator
(30) Foreign Application Priority Data element wherein the second frequency range is higher

frequency than the first frequency range; and at least
one discrete reactive component coupled to the antenna
radiator element, wherein the at least one discrete
reactive component has a self resonant frequency and

Jan. 19, 2024 (GB) oo 2400740.3

Publication Classification

(51) Imt. CL wherein the at least one discrete reactive component is
HO04B 1/40 (2015.01) configured to control the first operational bandwidth
HOIQ 1/50 (2006.01) (BW1) of the antenna system.
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ANTENNA USING CONDUCTIVE PORTIONS
AND ELECTRONIC DEVICE INCLUDING
SAME

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

Inventors: Hojung NAM, Suwon-si (KR); Shinho

YOON, Suwon-si (KR); Himchan

YUN, Suwon-si (KR); Museok BANG,

Suwon-si (KR); Soonho HWANG,

Suwon-si (KR)

Appl. No.: 19/177,150
Filed: Apr. 11, 2025
Related U.S. Application Data

Continuation of application No. PCT/KR2023/

015773, filed on Oct. 12, 2023.
Foreign Application Priority Data

(KR) oo 10-2022-0131005
(KR) oo 10-2022-0162066

4N

472

Publication Classification

(51) Int. CL
HO4B 1/40 (2015.01)
HO04B 1/00 (2006.01)
HO4B 1/3827 (2015.01)
HO4B 17/19 (2015.01)
(52) US.CL
CPC ........... HO4B 1/40 (2013.01); HO4B 1/0064
(2013.01); HO4B 17/19 (2015.01); H04B
1/3838 (2013.01)
57 ABSTRACT

An electronic device may include: at least one grip sensor;
at least one processor comprising processing circuitry; a first
housing; a second housing coupled to the first housing to be
movable along a first direction in which the first housing is
configured to be withdrawn or a second direction opposite to
the first direction; and a first conductive portion, a second
conductive portion, and a third conductive portion, which
are disposed on one surface, oriented in the second direction,
of the second housing.
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(KR) o 10-2022-0134507
(KR) oo 10-2022-0160968

Publication Classification

(51) Int.CL
HOIQ 1/22 (2006.01)
HO01Q 9/04 (2006.01)
(52) US. CL
CPC ... HOIQ 1/22 (2013.01); HOIQ 9/0421
(2013.01)
(57) ABSTRACT

An electronic device includes: a metal frame; a circuit
board; and a near field communication (NFC) communica-
tion circuit on the circuit board; wherein the metal frame
includes a conductive portion, a first connection portion
formed from the conductive portion, a second connection
portion formed from the conductive portion, and a ground
portion formed from the conductive portion, wherein the
ground portion is between the first connection portion and
the second connection portion, wherein the first connection
portion is electrically connected to the NFC communication
circuit, wherein the second connection portion is electrically
connected to the NFC communication circuit, and wherein
a positive signal is fed to the first connection portion and a
negative signal is fed to the second connection portion.
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(57) ABSTRACT
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(TW); SHU-WEI JHANG, New Taipei
(TW); CHE-CHENG KAO, New
Taipei (TW)

(21)  Appl. No.: 19/032,591

An antenna module and a wireless communication device
for a low earth orbit satellite system are provided, including
an antenna array and a phase shifter array. The antenna array
includes a plurality of groups of antenna units, each of the
plurality of groups of antenna units includes N antenna units.
The phase shifter array includes a plurality of groups of

(22) Filed: Jan. 21, 2025 phase shifters, each of the plurality of groups of phase
shifters includes N phase shifters arranged corresponding to
(30) Foreign Application Priority Data the N antenna units, the N phase shifters comprises a first
phase shifter, a N phase shifter, and N-2 intermediate
Jan. 31,2024 (TW) oo 113103854 phase shifters arranged between the first phase shifter and
Publication Classificati the N phase shifter, a phase of an input signal of each of the
ublication Classification N phase shifters to the corresponding antenna unit is a
(51) Imt. CL multiple of a minimum unit input phase of the phase shifter,
HOIQ 3/36 (2006.01) wherein N is a positive integer greater than or equal to 3, and
HOIQ 128 (2006.01) the multiple is O or any integer.
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Publication Classification
(51) Int. CL

(2013.01); HO1Q 1/48 (2013.01); HOIQ
13/106 (2013.01)

(57) ABSTRACT

A hybrid antenna structure includes a dielectric substrate, a
metal element, a ground element, a feeding radiation ele-
ment, and a proximity sensor. The dielectric substrate has a
first surface and a second surface which are opposite to each
other. The metal element is disposed on the second surface
of the dielectric substrate. The metal element has a slot. The
ground element is disposed on the first surface of the
dielectric substrate. The feeding radiation element is dis-
posed on the first surface of the dielectric substrate. The
feeding radiation element is coupled to a feeding point. The
feeding radiation element is adjacent to the slot of the metal
element. The proximity sensor is coupled to the metal

HO01Q 5720 (2015.01) element, such that the metal element is configured as the
HOIQ 1/38 (2006.01) sensing pad of the proximity sensor.
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107

An electronic device includes a target antenna. The target
antenna includes a first radiator, a second radiator, a third
radiator, a transceiver, and a plate representing ground. The
first radiator includes a feed point. The second radiator
includes a first ground point and has a first gap with the first
radiator. The third radiator includes a second ground point,
is located in the first gap between the second radiator and the
first radiator, and divides the first gap into a first slit and a
second slit. The transceiver is connected to the feed point.
The plate representing ground is connected to the first
ground point and the second ground point. The target
antenna supports a radio frequency (RF) signal of a first
frequency and an RF signal of a second frequency, and the
first frequency is different from the second frequency.
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(57) ABSTRACT

Embodiments of this application provide a feed network.
The feed network includes a housing, and at least one
accommodation cavity is disposed in the housing. A trans-
mission structure, a support, and a phase shift medium are
disposed in each accommodation cavity. The support is
located in the accommodation cavity, and the support is
connected to at least one inner wall of the accommodation
cavity. In a first direction, the support includes a bearing
surface, an inner wall that is of the accommodation cavity
and that is opposite to the bearing surface and the bearing
surface are spaced apart, and the transmission structure is
disposed on a surface of the bearing surface. In the first
direction, the phase shift medium is disposed between the
transmission structure and one of inner walls of the accom-
modation cavity, and the phase shift medium is slidably
connected to the support in a second direction.
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(52) US.CL
CPC ... HO1Q 9/0414 (2013.01); HOIQ 5/335
(2015.01)
(57) ABSTRACT

An electronic device includes a metal back cover, a metal
frame, and at least one antenna module. The antenna module
includes a separated portion, a first radiator, a second
radiator, a third radiator disposed between the first radiator
and the second radiator, and a fourth radiator connected to
the separated portion. A first section of the first radiator is
connected to the separated portion. A second section of the
first radiator extends from the first section and has a first
ground terminal. A third section of the first radiator extends
from the first section and has a second ground terminal. The
second radiator extends from the separated portion and has
a third ground terminal. The third radiator includes a fourth
section and a fifth section extending from the fourth section
towards the second radiator. The fourth section is located
next to the third section and has a fourth ground terminal.
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(57) ABSTRACT

A single radiator multi-port antenna includes a substrate, a
radiator formed on the substrate, three or more ports con-
nected to the radiator and configured to function as feed
points for supplying a current to the radiator, and a plurality
of vias formed on the substrate or at least one of the ports,
wherein the plurality of vias includes at least one of a first
via formed at a certain interval from the radiator and a
second via formed in the three or more ports.
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(57) ABSTRACT

An antenna structure includes a first antenna, a second
antenna, and a feeding point. A first radiator and a second
radiator of the first antenna are axially symmetrically dis-
posed relative to a perpendicular bisector between a first
connection point and a second connection point. The other
end of the first radiator and the other end of the second
radiator are separately disposed in an extension manner in
directions that are away from each other. One end of a
second transmission line of the second antenna is electrically
connected to the feeding point. The other end of the second
transmission line is electrically connected to one end of a
third radiator of the second antenna. The other end of the
third radiator is grounded.
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(57) ABSTRACT

This disclosure is directed to shared antenna tuning. An
electronic device may receive a global navigation satellite
system (GNSS) tune request to tune a shared antenna to a
GNSS signal frequency. The electronic device may then tune
the antenna to the GNSS signal frequency and enable a
GNSS receiver. The electronic device may also receive a
cellular tune request to tune the antenna to a cellular
frequency. The electronic device may tune the antenna to a
cellular frequency and may deactivate the GNSS receiver or
blank the GNSS receiver. In some embodiments, the elec-
tronic device may also communicate with a Low Earth Orbit
(LEO) satellite. During LEO satellite communication, the
electronic device may transmit a signal to blank a GNSS L1
receiver to avoid signal interference with the LEO satellite
communication, and activate a GNSS L5 receiver to receive
GNSS signals.

RECEIVE A GNSS REQUEST FOR ANTENNA TUNING

i

TUNE SHARED ANTENNA TO GNSS FREQUENCY
AND ENABLE GNSS RECEIVER

i

RECEIVE A CELLULAR TUNE REQUEST

136
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TUNE THE SHARED ANTENNA TO A CELLULAR
FREQUENCY, ENABLE CELLULAR TRANSCEIVER,
BLANK OR TURN OFF GNSS RECEIVER
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(22) Filed: Apr. 28, 2025 radiating element and the ground electrode. The feed line
extends through the radiating element and transmits a radio-
L frequency signal to the radiating element. The feed line
Related U.S. Application Data transmits a radio-frequency signal to the radiating element.
(63) Continuation of application No. PCT/JP2023/ The feed line is electrically coupled to the radiating element
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(57) ABSTRACT

An antenna includes: a first substrate and a second substrate.
The first substrate includes: a first dielectric substrate, a first
reference electrode layer, a first radiation part, and a feeder
group. The first dielectric substrate includes a main substrate
and a side substrate, the feeder group includes at least one
feeder, in each of which, each feeder is electrically con-
nected to one first radiation part, and different feeders are
electrically connected to different first radiation parts. The
second substrate includes: a second dielectric substrate, a
second reference electrode layer, and a feed structure. The
feed structure corresponds to the feeder group, and for
corresponding feed structure and feeder group, each first
feed port in the feed structure is electrically connected to one
feeder in the feeder group through a first connection via
which runs through at least the side substrate, the second
reference electrode layer, and the second dielectric substrate.
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57 ABSTRACT

The disclosure provides an antenna array system, compris-
ing: a printed circuit board; one or more radio-frequency
circuits arranged on a surface of the printed circuit board; a
plurality of optical-to-electrical converters electrically
coupled to the one or more radio-frequency circuits; and an
optical distribution layer arranged over the plurality of
optical-to-electrical converters, for distributing one or more
optical signals to the plurality of optical-to-electrical con-
verters. The one or more radio-frequency circuits comprise
an array of radiating antenna elements, and the optical
distribution layer is arranged over a part of the surface of the
printed circuit board such that the optical distribution layer
does not cover the array of radiating antenna elements.

102 112
204 /




(19

US 20250260423A1

12y Patent Application Publication (o) Pub. No.: US 2025/0260423 A1

United States

MORI et al.

43) Pub. Date: Aug. 14, 2025

(54) RADIO FREQUENCY CIRCUIT Publication Classification
. . 51) Imt. CL
71) Applicant: Murata Manufacturing Co., Ltd., (
(71) App Nagaokakyo.shi (1P) g &0 HO4B 1/00 (2006.01)
H04B 1/04 (2006.01)
(72) Inventors: Hirotsugu MORI, Nagaokakyo-shi (52) US. CL
(JP); Morio TAKEUCHI, CPC ...coeeeee H04B 1/006 (2013.01); H04B 1/001
Nagaokakyo-shi (JP) (2013.01); H04B 1/0483 (2013.01)
(73) Assignee: Murata Manufacturing Co., Ltd., 7 ABSTRACT
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(21) Appl. No.: 19/174,170 a downlink band of a second band; a second filter having a
passband that includes the downlink band of the first band
(22) Filed: Apr. 9. 2025 and a downlink band of a third band; and a first switch that
’ pr- 2 includes a first terminal connected to an antenna connection
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(57) ABSTRACT

A circuit board includes a core layer including a wiring
portion and a ground portion arranged around the wiring

(21)  Appl. No.: 19/038,903

(22) Filed: Jan. 28, 2025 portion, a circuit wiring extending on the wiring portion, a
first ground pattern arranged around the circuit wiring and

30) Foreign Application Priority Data spaced apart from the circuit wiring, and a first via structure
arranged in the ground portion to penetrate the core layer,
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