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A MIMO (multiple input and multiple output) antenna
system is provided. The MIMO antenna system includes a
(22) Filed: Aug. 30, 2024 dielectric substrate, a first MIMO antenna, and a second
MIMO antenna. The first MIMO antennas is mounted on the
dielectric substrate. The second MIMO antenna is mounted
Related U.S. Application Dat on the dielectric substrate and located beside the first MIMO
clate pplication Lata antenna. The first MIMO antenna and the second MIMO
(60) Provisional application No. 63/581,023, filed on Sep. antenna are configured to wirelessly access a set of first
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(57) ABSTRACT

A method of configuring a signal transducer of a foldable UE
includes: providing a first panel comprising a first conductor
configured to provide a first portion of the signal transducer;
providing a second panel comprising a second conductor
configured to provide a second portion of the signal trans-
ducer; providing a hinge connected to the first panel and the
second panel and configured to allow the first panel to rotate
relative to the second panel about a pivot axis of the hinge,
the hinge comprising a third conductor configured to provide
a third portion of the signal transducer, the third conductor
electrically coupling the first conductor to the second con-
ductor; providing a fourth conductor that is physically
separate from the first conductor, the second conductor, and
the third conductor; and selectively causing the fourth
conductor to provide a fourth portion of the signal trans-
ducer.

V‘ 534

520

500

Second panel

522 j‘ 524




US 20250096476A1

a2y Patent Application Publication (o) Pub. No.: US 2025/0096476 A1

a9 United States

Wu et al.

43) Pub. Date: Mar. 20, 2025

(54) ANTENNA MODULE

(71) Applicant: PEGATRON CORPORATION,
TAIPEI CITY (TW)

(72) Inventors: Chien-Yi Wu, Taipei City (TW);
Shao-Chi Wang, Taipei City (TW);
Hau Yuen Tan, Taipei City (TW);
Hung-Te Liao, Taipei City (TW);
Chao-Hsu Wu, Taipei City (TW);
Chih-Hung Cho, Taipei City (TW);
Tse-Hsuan Wang, Taipei City (TW);
I-Shu Lee, Taipei City (TW); Jr-Wei
Hsu, Taipei City (TW)

(73) Assignee: PEGATRON CORPORATION,
TAIPEI CITY (TW)

(21)  Appl. No.: 18/652,976

(22) Filed: May 2, 2024
(30) Foreign Application Priority Data
Sep. 15,2023 (TW) i 112135280

Publication Classification

(51) Int. CL

HO1Q 13/16 (2006.01)

HOIQ 1/48 (2006.01)

HOIQ 5/10 (2015.01)
(52) US.CL

CPC ..o HO1Q 13/16 (2013.01); HO1Q 1/48

(2013.01); HOIQ 5/10 (2015.01)

(57) ABSTRACT

An antenna module includes a ground radiator, a first
antenna, and a second antenna. The first antenna includes a
first feeding end, a first segment, a second segment, a third
segment, and a fourth segment. A first area of the first
antenna and a second area including a part of the first
antenna and a part of the ground radiator resonate at a first
frequency band. A third area of the first antenna and the
second area resonate at a second frequency band. An area
including a part of the second antenna, the third segment, the
first segment, and the second segment resonates at the first
frequency band. An area of the second antenna and an area
including the part of the second antenna, a part of the third
segment, and another part of the ground radiator resonate at
the second frequency band.
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Dongguan (CN); Rui JIN, Weilheim
(DE) (57) ABSTRACT
This application provides example antennas and example
base stations. One example antenna includes a reflection
(21) Appl. No.: 18/961,843

panel, a radiating element, and a resonator group. The
resonator group is disposed between the reflection panel and

the radiating element. The resonator group includes a first
(22) Filed: Nov. 27, 2024 resonator, a second resonator, and a third resonator. The third

resonator has a first connection portion and a second con-
nection portion that are located at at least one open-circuit
Related U.S. Application Data end. The first resonator is coupled to the first connection
portion. The second resonator is coupled to the second
(63) Continuation of application No. PCT/CN2023/ connection portion. The third resonator is further coupled to
094153, filed on May 15, 2023. the radiating element, and a signal may be transmitted

30) Foreign Application Priority Data

between the third resonator and the radiating element. The

first resonator is configured to transmit a signal in a first
frequency band. The second resonator is configured to

......................... 202210604355.6 transmit a signal in a second frequency band.
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57 ABSTRACT
(72) Tnventors: ;{}l:_l ﬁhglﬁirgj&%éig:ipgﬁ}c,lg\%?v)’ A vertical antenna structure is electrically fixed and con-
Po-Huai HUANG, Taipei City (TW); nected to a main board of an electronic apparatus. The
Shi-Hong YANG. ’Taip ei City (TW) ’ vertical antenna structure includes a circuit board, an elec-
’ trode layer, and a semi-hole electrode layer. The circuit
(21) Appl. No.: 18/369,671 board is a square body with a front surface, a back surface,
a top surface, a bottom surface and two side surfaces. The
(22) Filed: Sep. 18, 2023 electrode layer is arranged on the front surface and the back

surface of the circuit board. The semi-hole electrode layer is

Publication Classification arranged on the bottom surface of the circuit board. The

(51) Imt. CL semi-hole electrode layer is electrically fixed and connected
H01Q 9/04 (2006.01) to the electrode layer. Moreover, the electrode layer and the
HO01Q 1722 (2006.01) semi-hole electrode layer are electrically fixed and con-
HOI1Q 1/48 (2006.01) nected to the main board.
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Disclosed herein is an antenna device that includes a coil
pattern having first to third winding parts each having a
plurality of turns. The first winding part has an outer
peripheral end being opened and an inner peripheral end
connected to an outer peripheral end of the second winding
part. The second winding part has an inner peripheral end
connected to an outer peripheral end of the third winding
part. The third winding part has an inner peripheral end
being opened. Each turn of the second winding part has a
first partial winding part wound concentrically with the third
winding part and a second partial winding part protruding
radially outward from the first partial winding part and
wound about a center axis positioned between the first
partial winding part and the first winding part.
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(21) Appl. No.: 18/696,132 (57) ABSTRACT
(22) PCT Filed: Aug. 26, 2022 An antenna system includes a first antenna, a second
antenna, and a tuning stub, where the first antenna and the
(86) PCT No.: PCT/CN2022/115221 second antenna have a same first operating frequency band
or similar first operating frequency bands. The tuning stub is
§ 371 (c)(1), electrically connected to the first antenna, and the tuning
(2) Date: Mar. 27, 2024 stub is configured to adjust an equivalent current path of the
. L .. first antenna, so that a connection line between a projection
G0 Foreign Application Priority Data point of a maximum equivalent current point of the first
antenna and a projection point of a maximum equivalent
Sep. 29, 2021 (CN) eceoveveeeieeeins 202111156219.7 current point of the second antenna on a first plane tends to
N . . be more perpendicular to a projection of the equivalent
Publication Classification current path of the first antenna or of the second antenna on
(51) Imt. CL the first plane; or the equivalent current path of the first
p q p
HO01Q 5/371 (2015.01) antenna and of the second antenna tend to be more perpen-
HO01Q 924 (2006.01) dicular to each other.
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(57) ABSTRACT

Provided is a planar antenna including an antenna array in
which a plurality of patch antennas are disposed in a
two-dimensional array; a substrate on which a phase shifter
layer including a phase shifter associated with each of the
plurality of patch antennas and wiring used for controlling
the phase shifter is formed; a signal line through which a
communication signal propagates; and a ground layer dis-
posed between the phase shifter layer and the signal line, and
having a slot formed at least between the signal line and the
phase shifter.

140 120 S,




US 20250094761A1

a2y Patent Application Publication (o) Pub. No.: US 2025/0094761 A1

a9 United States

KAJIKIYA et al. 43) Pub. Date: Mar. 20, 2025
(54) ANTENNA DEVICE AND IC CARD HAVING (52) US. CL
THE SAME CPC . GO6K 19/07773 (2013.01); GO6K 19/07747
(2013.01)
(71) Applicant: TDK Corporation, Tokyo (JP)
(72) Inventors: Shoma KAJIKIYA, Tokyo (JP); Toshio 57 ABSTRACT

TOMONARI, Tokyo (JP); Chris T.
BURKET, Lincolnshire, IL. (US)

(21) Appl. No.: 18/891,079
(22) Filed: Sep. 20, 2024

Related U.S. Application Data
(60) Provisional application No. 63/583,986, filed on Sep.
20, 2023.
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Disclosed herein is an antenna device that includes: a metal
plate having a first slit extending in a long side direction
thereof and a second slit extending in a short side direction
thereof; a first coil disposed so as to overlap with the metal
plate in a plan view and circling along an outer edge of the
metal plate; and a second coil electrically connected to the
first coil, disposed so as to be surrounded by the first coil,
and disposed so as to overlap with the first slit. The first slit
has a first end that is open to divide the outer edge and a
second end terminating without reaching the outer edge. The
second slit has a third end that is open to divide the outer
edge and a fourth end terminating without reaching the outer
edge.
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L element having a flat plate shape; and a second element that
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(63) Continuation of application No. PCT/JP2023/ element. The plate-like portion includes three or more power

014083, filed on Apr. 5, 2023. feeding paths each of which radially extends from a power
feeder in a central portion; and three or more antenna
(30) Foreign Application Priority Data portions which extend from ends of the three or more power
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(57) ABSTRACT

An antenna system, installed on a base, includes: a first
group of MIMO antennas, including multiple first MIMO
antennas, and each first MIMO antenna is provide with a
grounding structure and a fence like structure perpendicular
to the base; a second group of MIMO antennas, comprising
multiple second MIMO antennas, and each second MIMO
antenna is a planar structure, arranged on a substrate, and the
substrate is fixed to the base through a support column and
the substrate is parallel to the base; a third group of MIMO
antennas, comprising multiple third MIMO antennas, and
each third MIMO antenna includes a dielectric structure and
a wire structure perpendicular to the base, and the wire
structure excites the dielectric structure; an AUX antenna,
provided with a T-shaped slot parallel to the base.
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(57) ABSTRACT

A dual-polarized magnetoelectric dipole antenna, including
a reflection plate, electric and magnetic dipoles, where the
electric dipole includes four first electrodes; the magnetic
dipole includes four second electrodes; the second elec-
trodes are in one-to-one correspondence with the first elec-
trodes, and each second electrode is connected between a
corresponding first electrode and the reflection plate; each
first electrode includes first and second sides connected to
each other; the first side of the first electrode is adjacent to
the first side of one adjacent first electrode, and the second
side of the first electrode is adjacent to the second side of
other one adjacent first electrode; each second electrode
includes two sub-electrodes connected to the first and sec-
ond sides of a corresponding first electrode, respectively; the
sub-electrode has a slit opening therein, and an extending
direction of the slit opening is parallel to a plane where the
reflection plate is located.
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57 ABSTRACT

An electronic device may be provided with wireless cir-
cuitry and a housing having peripheral conductive housing
structures. The wireless circuitry may include first and
second antennas. The first antenna may have a resonating
element arm formed from a first segment of the peripheral
conductive housing structures. The second antenna may
have a resonating element arm formed from a second
segment of the peripheral conductive housing structures
separated from the first segment by a gap. Switchable short
paths may be coupled between the second segment and
ground on opposing sides of an antenna feed for the second
antenna and/or may be coupled between the first and second
segments and ground on opposing sides of the gap. Addi-
tionally or alternatively, a switch may be coupled between
the first and second segments across the gap and a tuning
component may couple the second segment to the ground
structures.
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(57) ABSTRACT

Embodiments of this application relate to the field of anten-
nas, and provide a terminal antenna. The terminal antenna
includes n radiators. The n radiators include a first radiator,
a second radiator, and a third radiator. Lengths of the first
radiator, the second radiator, and the third radiator form a
descending arithmetic progression. The first radiator, the
second radiator, and the third radiator are arranged in
sequence to form two gaps. A coupling capacitance formed
by the first radiator and the second radiator through the
corresponding gap is greater than a coupling capacitance
formed by the second radiator and the third radiator through
the corresponding gap. The first radiator, the second radiator,
and the third radiator are any three of the n radiators
distributed in sequence.
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rear cover, the side member having a groove formed therein,
(73) Assignee: SAMSUNG ELECTRONICS CO., a side key disposed the groove and including a conductive
LTD., Suwon-si (KR) portion, a wireless communication circuit, at least one
processor, and a first conductive connection member elec-
. trically connecting the at least one processor to the side key.
(21) Appl. No.: 18/943,407 The wireless communication circuit is configured to feed
power to a first portion of the side member surrounding an
(22) Filed: Nov. 11, 2024 edge of the groove through the first conductive connection
member electrically connecting the at least one processor to
N the side key, and transmit and/or receive radio frequency
Related U.S. Application Data (RF) signals in a specified frequency band, based on an
(63) Continvation of application No. PCT/KR2024/ electrical path formed in the first portion of the side member
013771, filed on Sep. 11, 2024. and the conductive portion of the side key.
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2201/10098 (2013.01)
(57) ABSTRACT

An electronic device includes: a housing including a front
surface and a rear surface; a display on the front surface of
the housing; a shielding member being inside the housing; a
printed circuit board on the shielding member, including: a
first antenna area including a first pattern, a second antenna
area including a second pattern, and a bending area, which
is at least partially bent to interconnect the first antenna area
and the second antenna area; and a rear surface plate on the
rear surface of the housing to cover the printed circuit board,
wherein the second pattern extends to outside of the first
pattern and at least partially faces a portion of the first
pattern.
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(52) US.CL
CPC ... HOIQ 1/243 (2013.01); HOSK 5/0247
(2013.01)
(57) ABSTRACT

An electronic device may be provided with sidewalls and a
conductive plate. A segment of the sidewalls may form a
radiating arm of an antenna. A display may be mounted to
the sidewalls. The display may include a conductive frame
and a flexible printed circuit. The flexible circuit may have
a bend. Conductive foam may short a conductive trace on
the flexible circuit to the conductive frame near the bend.
Low injection pressure overmolding (LIPO) may be molded
over the flexible circuit, the foam, and the frame. A con-
ductive spring may short the frame to the conductive plate.
The spring may include a wider and/or thinner portion that
optionally includes one or more notches for reducing its
inductance. The conductive plate, the spring, the frame, the
foam, and the conductive trace may form part of the antenna
ground for the antenna.
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(51) Imt. CL
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CPC ... HOIQ 9/0442 (2013.01); HO1Q 9/0414
(2013.01); HO1Q 9/0457 (2013.01); HOIQ
21/30 (2013.01)

(57) ABSTRACT

A hybrid antenna structure includes a ground element, a
feeding radiation element, a first radiation element, a second
radiation element, a first connection radiation element, a
second connection radiation element, a shorting radiation
element, a third radiation element, and an integrated module.
The ground element provides a ground voltage. The feeding
radiation element has a feeding point. The second radiation
element is coupled to the feeding radiation element. The first
radiation element is coupled through the first connection
radiation element and the second connection radiation ele-
ment to the second radiation element. The second radiation
element is also coupled through the shorting radiation ele-
ment to the ground voltage. The third radiation element is
adjacent to the second radiation element. The integrated
module is coupled to the third radiation element. The

HO10Q 9/04 (2006.01) integrated module has the functions of circuit adjustment
HO01Q 21/30 (2006.01) and proximity sense.
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A frequency modulation antenna and an antenna device are
proposed. The antenna device has an accommodating space,
and the frequency modulation antenna is in the accommo-
dating space and includes a main antenna structure and a first
extending antenna structure. The main antenna structure
includes a main substrate and a main loop radiator. The main
substrate has a plane. The main loop radiator is disposed on
the plane and has a first end and a second end in which the
first end is coupled to a feeding point. The first extending
antenna structure is vertically disposed on the plane and
electrically connected to the second end. Therefore, the size
of the frequency modulation antenna can be reduced and the
performance of the frequency modulation antenna can be
improved.




US 20250079706A1

United States

19)
a2 Patent Application Publication o) Pub. No.: US 2025/0079706 A1
LIU et al. 43) Pub. Date: Mar. 6, 2025
(54) ANTENNA STRUCTURE Publication Classification
v . . (51) Imt. ClL
(71) Applicant: %\s;fi)a Corporation, Taoyuan City HO1Q 5/30 (2006.01)
HOIQ 1/52 (2006.01)
(72) Inventors: An-Chun LIU, Taoyuan City (TW); (52) US.ClL
Chih-Hsuan WANG, Taoyuan City CPC .....ccccee. HOIQ 5/30 (2015.01); HOI1Q 1/526
(TW) (2013.01)
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™
(Iw An antenna structure is provided. The antenna structure
(21) Appl. No.: 18/800,221 includes a conductor substrate, a coupling feed-in element
’ and a shielding element. The conductor substrate has a slot.
(22) Filed: Aug. 12, 2024 The coupling feed-in element, partly overlapping the slot, is
disposed on the conductor substrate. The shielding element,
(30) Foreign Application Priority Data partly overlapping the slot, is separated from the coupling
feed-in element and disposed on the conductor substrate,
Sep. 4,2023 (CN) v, 202311130845.8 wherein the shielding element is movable along the slot.
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Suwon-si (KR) (57) ABSTRACT
(21) Appl. No.: 18/737,402 A semiconductor package may include a first redistribution
substrate, a first semiconductor chip disposed on the first
(22) Filed: Jun. 7, 2024 redistribution substrate, a second semiconductor chip hori-
zontally spaced apart from the first semiconductor chip, a
(30) Foreign Application Priority Data mold layer provided on the first redistribution substrate to
enclose the first and second semiconductor chips, a second
Aug. 31, 2023 (KR) ........................ 10-2023-0115252 redistribution substrate diSpOSGd on the mold layer, a con-
Publication Classification nection member, which is provided at a side of the first and
second semiconductor chips to connect the first redistribu-
(51) Int. CL tion substrate to the second redistribution substrate, and an
HOIL 23/538 (2006.01) antenna substrate attached to the second redistribution sub-
HOIL 23/00 (2006.01) strate using an adhesive layer. The antenna substrate may
HOIL 23/31 (2006.01) include a core portion, an antenna pattern provided on a top
HOIL 23/36 (2006.01) surface of the core portion, and a wiring pattern provided on
HOIL 23/49 (2006.01) a bottom surface of the core portion.
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(57) ABSTRACT

An antenna structure is disposed on a metal case. The metal
case includes a surface. The antenna structure includes a slot
and a metal unit. The slot is formed on the surface along a
direction. The metal unit is disposed on the metal case. The
metal unit includes at least one blocking part. The at least
one blocking part is in contact with the surface, extended
toward and crossed over the slot to separate the slot into a
plurality of slot paths.
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(57) ABSTRACT

An electronic device includes a conductive frame and an
antenna. A part of the frame is used as a radiator of the
antenna. The antenna is used to generate a first resonance
and a second resonance. A ratio of a frequency of the first
resonance to a frequency of the second resonance is greater
than 1 and less than or equal to 1.5. An operating frequency
band of the antenna includes a first frequency band, and a
frequency in the first frequency band is between the fre-
quency of the first resonance and the frequency of the second
resonance.
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(57) ABSTRACT

An electronic device according to an embodiments includes
a foldable housing including a first housing part, a second
housing part and a third housing part, a wireless communi-
cation circuit, a first conductive portion formed along at least
a portion of a first side exterior surface of the first housing
part and including a feeding point and a ground point, and
a filter circuit electrically connected to a portion of a second
conductive portion in a second side exterior surface of the
second housing part. The portion corresponds to a region
between the feeding point of the first conductive portion and
the ground point of the first conductive portion, in a folded
state in which the first housing part and the second housing
part are folded.
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(57) ABSTRACT

An antenna device, a housing and an electronic apparatus,
the antenna device includes: a substrate, with a first section
and a second section; an antenna module, provided in the
first section and having two or more antenna units spaced
apart on the first section; an integrated circuit, provided in
the second section; a connecting portion, provided in the
substrate and electrically connected the antenna unit and the
integrated circuit; a metal shielding layer, provided in the
substrate, and an orthographic projection of the plurality of
antenna units in a thickness direction of the first section are
located within an orthographic projection of the metal
shielding layer in the thickness direction.
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(57) ABSTRACT

The application discloses an antenna structure for a Blu-
etooth sensor in a TPMS, including an antenna board and a
Bluetooth antenna arranged on the antenna board, where the
Bluetooth antenna is an IFA with a backbone distributed in
a straight line or a backbone distributed in a serpentine
shape; where the antenna board is a PCB, including a ground
pin and a signal feed point protruded from an edge of the
antenna board; and where the ground pin and the signal feed
point are connected with the Bluetooth antenna. The present
application further discloses a Bluetooth sensor in a TPMS,
including a battery, a tire pressure sensor main board, and
the antenna structure as described above, where the antenna
structure is vertically installed on the tire pressure sensor
main board.
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An electronic device includes a radiator, a feed point, and a

(86) PCT No.: PCT/CN2022/140767 ground point. The plurality of radiators include a first
§ 371 (©)(1). radiator, a second radiator, and a third radiator. A first end of

(2) Date: Jun. 20, 2024 the first radiator and a first end of the second radiator are
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30) Foreign Application Priority Data the first radiator and a first end of the third radiator are
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The ground point is disposed in a central region of the
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