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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a housing, a battery, an antenna, a speaker module,
and a heat sink. The battery, the antenna, the speaker
module, and the heat sink are all disposed in a cavity formed
by the housing. The battery and the speaker module are
disposed adjacent to each other. A gap exists between the
battery and the speaker module. The antenna is disposed on
a periphery of a region where the battery and the speaker
module are located. The heat sink is disposed on the speaker
module and the battery, and an opening is disposed on the
heat sink, where the opening is opposite to the gap.
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(57) ABSTRACT

The present disclosure provides a phase shifter, an antenna
and an electronic device. The phase shifter includes: a first
dielectric substrate and a second dielectric substrate
arranged opposite to each other, and an adjustable dielectric
layer, a first electrode and a second electrode arranged
between the first dielectric substrate and the second dielec-
tric substrate, where the first electrode and the second
electrode each extend in a first direction, and at least one of
the first electrode and the second electrode includes a first
sub-electrode and a second sub-electrode; the first sub-
electrode is arranged on a side of the first dielectric substrate
close to the adjustable dielectric layer, and the second
sub-electrode is arranged on a side of the second dielectric
substrate close to the adjustable dielectric layer, ortho-
graphic projections of the first sub-electrode and the second
sub-electrode on the first dielectric substrate are partially
overlapped with each other.

19 Claims, 7 Drawing Sheets




az United States Patent

Hsiao et al.

US012368228B2

US 12,368,228 B2
Jul. 22, 2025

(10) Patent No.:
45) Date of Patent:

(54) WIRELESS DONGLE

(71) Applicant: Cheng Uei Precision Industry Co.,
LTD., New Taipei (TW)

(72) Inventors: Lan-Yung Hsiao, New Taipei (TW);
Ping-Chun Lu, New Taipei (TW);
Shao-Kai Sun, New Taipei (TW)

(73) Assignee: CHENG UEI PRECISION
INDUSTRY CO., LTD., New Taipei
(TW)

(*) Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C. 154(b) by 108 days.

(21) Appl. No.: 18/540,853

(22) Filed: Dec. 14, 2023
(65) Prior Publication Data
US 2024/0356195 Al Oct. 24, 2024
30) Foreign Application Priority Data
Apr. 18,2023  (CN) .o 202320873417.3
(51) Imt. CL
HO01Q 1722 (2006.01)
GO6F 13/38 (2006.01)
GOG6F 13/42 (2006.01)
H01Q 9/04 (2006.01)
(52) Us. CL
CPC ... HO01Q 1/2275 (2013.01); GO6F 13/385

(2013.01); GO6F 13/4282 (2013.01); HOIQ
9/0407 (2013.01); GOGF 2213/0042 (2013.01)

100
AN

(58) Field of Classification Search
CPC .. HO1Q 1/2275; HO1Q 9/0407; GOGF 13/385;
GOG6F 13/4282
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

8,618,986 B2* 12/2013 Lan ......cccceenne. HO1Q 5/364
343/702

2006/0264178 Al* 11/2006 Noble .................. HO04K 3/46
455/67.11

2007/0035452 Al*  2/2007 Lin ... HO1Q 1/2216
343/702

2007/0229366 Al* 10/2007 Kim ....cccooovvvernnee HO1Q 9/42
343/846

2013/0027264 Al* 1/2013 Chua ......c...coeoo. HO5K 5/0278
343/789

* cited by examiner

Primary Examiner — Hai V Tran
(74) Attorney, Agent, or Firm — Cheng-Ju Chiang

(57) ABSTRACT

A wireless dongle includes a circuit board, a universal serial
bus connector, a wireless module and a printed antenna. The
circuit board has a front edge, a rear edge, a left edge and a
right edge. The universal serial bus connector is arranged at
a middle of the front edge of the circuit board. The wireless
module is arranged at a left area and a middle area of the
circuit board. The universal serial bus connector is electri-
cally connected to the wireless module. The wireless module
includes a radio frequency chip. The radio frequency chip is
arranged on a front right area of the wireless module. The
printed antenna is arranged at a right area of the circuit
board. The radio frequency chip is arranged between the
universal serial bus connector and the printed antenna.

10 Claims, 4 Drawing Sheets

e
=
>

b

33e 33d
o 2231 N 30
20 5 2 K
- ‘} g: A
______ % I = =
Pl kas

UL
3]
(o]
)
] T——
Ty

103




az United States Patent

Kuo et al.

US012368229B2

US 12,368,229 B2
Jul. 22, 2025

(10) Patent No.:
45) Date of Patent:

(54)

(71)

(72)

(73)

")

1)
(22)

(65)

(60)

(51)

(52)

(58)

ANTENNA ARRAY WITH REPLACEABLE
ANTENNA CELL

Applicant: YTTEK TECHNOLOGY CORP.,
Hsinchu County (TW)

Inventors: Fang-Yao Kuo, Hsinchu County (TW);
Wen-Chiang Chen, Hsinchu (TW);
Hao-Ju Huang, Taoyuan (TW)

Assignee: YITEK TECHNOLOGY CORP.,
Hsinchu Country (TW)

Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 200 days.

Appl. No.: 18/459,449

Filed: Sep. 1, 2023

Prior Publication Data
US 2024/0079760 Al Mar. 7, 2024
Related U.S. Application Data

Provisional application No. 63/374,508, filed on Sep.
2,2022.

Int. Cl.
HOIQ 122 (2006.01)
HOIL 23/00 (2006.01)
(Continued)
U.S. CL
CPC ......... H01Q 1/2283 (2013.01); HOIL 24/16

(2013.01); HO1Q 1/48 (2013.01); HOIQ
9/0457 (2013.01);
(Continued)
Field of Classification Search

330

(56) References Cited

U.S. PATENT DOCUMENTS

9,099,777 B1* 82015 Manry, Jr. ...ccooovnne HO1Q 1/38
10,056,922 B1* 82018 Tsvelykh ......c.cc...... HOLP 1/20
(Continued)

FOREIGN PATENT DOCUMENTS

CN
CN

114497974 A
115732906 A

5/2022
3/2023

OTHER PUBLICATIONS

‘Wu, Fan et al., “A wideband dual-polarized magneto-electric dipole
antenna for millimeter wave applications”, Microw Opt Technol
Lett. Jan. 1-6, 2020, Oct. 31, 2020.

(Continued)

Primary Examiner — Seung H Lee
(74) Attorney, Agent, or Firm — WPAT, P.C.; Anthony
King

(57) ABSTRACT

An antenna structure includes a first substrate and a second
substrate. The first substrate includes: a semiconductor chip
configured to transmit or receive a first radio-frequency (RF)
signal; a first ground layer configured to provide ground to
the semiconductor chip; and a signal layer arranged on a side
of the first substrate opposite to the semiconductor chip and
configured to transmit the first RF signal. The second
substrate has an antenna array formed of antenna cells, each
of the antenna cells including: a first antenna layer config-
ured to radiate second RF signals based on the first RF
signal; a second ground layer configured to provide ground
to the first antenna layer. The antenna device further includes
a plurality of connectors electrically coupling the semicon-
ductor chip to the antenna array.
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An electronic device includes an antenna structure having an
antenna radiator, a first circuit, a first feeding element, and
a second feeding element. The first circuit comprises feeding
input ports configured to input electrical signals of the first
feeding element and the second feeding element, and feed-
ing output ports configured to feed processed electrical
signals to the antenna radiator. The electrical signal of the
first feeding element has a same phase on the feeding input
ports. The electrical signal of the second feeding element has
opposite phases on the feeding input ports.
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(57) ABSTRACT

According to an example embodiment, a slidable electronic
device may include a first housing, a second housing con-
figured to be slidable with respect to the first housing, a
flexible display module comprising a flexible display includ-
ing a first area configured to be seen in a state in which the
second housing is slid-in with respect to the first housing,
and a second area configured to be at least partially drawn
out to the outside to be seen in a state in which the second
housing is slid-out with respect to the first housing, and a
wireless communication circuit, wherein the second housing
includes a first conductive pattern electrically connected to
the wireless communication circuit and a second conductive
pattern physically separated from the first conductive pattern
and configured to operate as an antenna ground.
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(57) ABSTRACT

An antenna assembly includes N elements, a feeding net-
work, and a printed circuit board (PCB). N is an integer
greater than or equal to 3. The N elements and the feeding
network are located on the PCB. The N elements are all
connected to the feeding network, each element has a radial
part, the radial part of each element points to an antenna
phase center, and a length of the radial part of each element
is greater than a sum of lengths of other non-radial parts.
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(57) ABSTRACT

A near-field communication (NFC) reader is integrated with
a display panel in a passenger cabin of a vehicle by con-
structing a hidden antenna of the reader into a portion of the
display panel. The display comprises a touchscreen display
providing a display surface coincident with a touch-sensitive
input detector. A trigger monitor is configured to detect a
user activity by a user which is indicative of a potential for
the user to attempt pairing of a mobile NFC device with the
hidden antenna. A positioning messenger is configured to
generate a depiction on the display surface indicating a
region to be covered on the display surface by the mobile
NFC device to align a mobile antenna on the mobile NFC
device with the hidden antenna. The NFC device may be a
smartphone, a key fob, or an NFC transponder card.
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frame and the third frame.
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An antenna structure and an electronic device are provided.
The electronic device includes a housing and the antenna
structure disposed in the housing. The antenna structure
includes a grounding element, a feeding radiation element,
a feeding element, a first grounding radiation element, and
a switching element. The feeding radiation element includes
a first radiating portion, a second radiating portion, and a
third radiating portion. The first radiating portion and the
second radiating portion jointly surround the first grounding
radiation element. The first radiating portion and the first
grounding radiation element are separate from each other
and coupled with each other. The switching element is
electrically connected to the first grounding radiation ele-
ment.

20 Claims, 10 Drawing Sheets

I 8
\

421

422

Gl 212412 413)G2 L1223 43 Gl 211

2110

212 A

221 411

2042252 41 412 421

2230 93| 4244 413 241 420 V42
24]  43] 414 423

=
@ 21 331 3

G2



az United States Patent

US012381322B2

a0y Patent No.:  US 12,381,322 B2

Cai et al. 45) Date of Patent: Aug. 5, 2025
(54) ANTENNA APPARATUS AND ELECTRONIC (52) US. (1
DEVICE CPC ..o HOIQ 5/342 (2015.01); HO1Q 1/243
71y Applicant: HONOR DEVICE CO.. LTD (2013.01); HO1Q 9/42 (2013.01)
(71)  Applicant: Shenzhen (CN) s Ll (58) Field of Classification Search
CPC ........... HO1Q 5/342; HO1Q 1/243; HO1Q 9/42
(72) Inventors: Xiaotao Cai, Shenzhen (CN); Tiezhu See application file for complete search history.
Liang, Shenzhen (CN); Yafang Yu, .
Shenzhen (CN); Wenlong Hu, (56) References Cited
Shenzhen (CN)
U.S. PATENT DOCUMENTS
(73) Assignee: HC(;\IIlor Device Co., Ltd., Shenzhen 0009784 B2 82015 Jiang et al.
(CN) 10,886,614 B2 1/2021 Lee et al.
(*) Notice:  Subject to any disclaimer, the term of this (Continued)
patent is extended or adjusted under 35 FOREIGN PATENT DOCUMENTS
U.S.C. 154(b) by 88 days.
CN 102110900 A 6/2011
(21)  Appl. No.:  18/044,639 CN 102280696 A 12/2011
(22) PCT Filed:  Jan. 24, 2022 (Continued)
Primary Examiner — Dieu Hien T Duong
(86) PCT No.: PCT/CN2022/073600 (74) Attorney, Agent, or Firm — Fish & Richardson P.C.
§ 371 (e)(1),
(2) Date: Mar. 9, 2023 (57 ABSTRACT
b ) Embodiments of this application provide an antenna appa-
(87) PCT Pub. No.: W02022/218005 ratus and an electronic device. The antenna apparatus is
PCT Pub. Date: Oct. 20, 2022 provided with a non-resonant unit and a feed unit, to
respectively feed a radiation unit and a non-resonant unit.
(65) Prior Publication Data Through feeding power distribution design, the non-reso-
US 2024/0297436 A1l Sep. 5, 2024 nant unit can assist in exciting a floor characteristic mode. In
addition, since a size of the non-resonant unit is much
(30) Foreign Application Priority Data smaller than an electrical length required for resonance of an
antenna on this frequency band, the non-resonant unit does
Apr. 12,2021  (CN) ccvveeveevrcne 202110391085.0 not generate a resonance curve on a resonance curve and has
no resonance point, to improve radiation efficiency of the
(51) Int. CL antenna without generating new resonance, so as to improve
HO010Q 5/342 (2015.01) a use effect of a user.
HO1Q 124 (2006.01)
HO01Q 9/42 (2006.01) 14 Claims, 28 Drawing Sheets
2
3_’27\\
—— 2224
21 ||
i, i0 N
:004; 20—
e A
3G~
VSN
X \
\o2227

4024 4023 4014 4013
[S—— [
462 40

40



US012381324B2

a2 United States Patent

Lee et al.

US 12,381,324 B2
Aug. 5, 2025

(10) Patent No.:
45) Date of Patent:

(54) ELECTRONIC DEVICE INCLUDING (56) References Cited
ANTENNA SWITCH
U.S. PATENT DOCUMENTS
(71) Applicant: SAMSUNG DISPLAY CO., LTD., 10768730 B2 5/2020 Lu etal
Yongin-si (KR) 11,216,108 B2~ 1/2022 Kim et al.
11,216,177 B2 1/2022 Seomoon et al.
(72) Inventors: Hyun Jae Lee, Yongin-si (KR); Kiseo %g;g;gﬁgigg 2} . lzggg é}rll et al. GOGE 30443
3 3 H . 3 O ceivvnininenanannnnns
Kim, Yongin-si (KR); Sunghwan Kim, 2023/0059699 A1*  2/2023 Li woooooooorio, GOGF 3/0443
Yongin-si (KR); Youngsik Kim,
Yongin-si (KR); Youngseok Yoo, FOREIGN PATENT DOCUMENTS
Yongin-si (KR)
) KR 10-2007-0101244 10/2007
(73) Assignee: SAMSUNG DISPLAY CO., LTD., KR 10-2018-0079978 7/2018
Yongin-si (KR) KR 10-2019-0124607 11/2019
KR 10-2020-0009164 1/2020
(*) Notice:  Subject to any disclaimer, the term of this KR 10-2021-0042202 4/2021
patent is extended or adjusted under 35 * cited by examiner
U.S.C. 154(b) by 206 days.
Primary Examiner — Kevin M Nguyen
(21) Appl. No.: 18/352,673 (74) Attorney, Agent, or Firm —F. CHAU &
ASSOCIATES, LLC
(22) Filed: Jul. 14, 2023
(57) ABSTRACT
(65) Prior Publication Data An electronic device includes a display layer in which an
US 2024/0106121 Al Mar. 28, 2024 active region and a peripheral region proximate to the active
region are defined and a controller that is configured to
(30) Foreign Application Priority Data control the display layer. The display layer includes a
plurality of pixels, a plurality of antenna patterns that
Sep. 22,2022 (KR) wivvvirins 10-2022-0120177 transmit and receive a first signal having a predetermined
frequency, and a switch connected to at least one of the
(1) Int. CI. plurality of antenna patterns. The controller provides, to the
HO01Q 1/24 (2006.01) switch, a control signal to control the switch. The switch
HO1Q 5/48 (2015.01) includes a first line to which a ground voltage is provided,
(52) US. CL a second line that is floated, a third line to which the first
CPC s HOI1Q 5/48 (2015.01); HOIQ 1/243 signal is provided, and a fourth line connected to the at least
(2013.01) one of the plurality of antenna patterns and electrically
(58) Field of Classification Search connected to the first line, the second line, or the third line
CPC ... HO1Q 1/243; GOGF 3/0443; GOGF 1/1698; based on the control signal.
G09G 2370/16
See application file for complete search history. 30 Claims, 13 Drawing Sheets
ATP-1 HA ATP-1 ATP-1 DP-AA
)
2 | ~—DP-NAA
| |
| |
| |
| |
D . S . S S . Sy _
Sl —SL2
: ) = 1 )
SW A\ATP GP ANP GP ATP {-\B_ Sic ATP
L5 L5c
s [ dietose] [disee
?“ M Te—L2 7 M L2
/ i
L1 L4 ™—L3 L1 L4c [™—L3c DR DR3
SG1 SGic
e —————— e}

DR2



a2 United States Patent
Chiang

US012381328B2

US 12,381,328 B2
Aug. 5, 2025

(10) Patent No.:
45) Date of Patent:

(54) DUAL CIRCULARLY POLARIZED ANTENNA
ARRAY

(71) Applicant: AUDEN TECHNO CORP., Taoyuan
(TW)

(72) Inventor: Chi-Ming Chiang, Taoyuan (TW)

(73) Assignee: AUDEN TECHNO CORP., Taoyuan
(TW)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 112 days.

(21)  Appl. No.: 18/539,814

(22) Filed: Dec. 14, 2023
(65) Prior Publication Data
US 2025/0202118 Al Jun. 19, 2025
(51) Imt. CL
HO01Q 9/04 (2006.01)
H01Q 21/06 (2006.01)
(52) US.CL
CPC ... HO01Q 9/0428 (2013.01); HO1Q 21/065

(2013.01)
(58) Field of Classification Search
CPC ... HO1Q 9/0428; HO1Q 21/065; HO1Q 1/38
See application file for complete search history.

3|1 311 311 31

(56) References Cited
U.S. PATENT DOCUMENTS

2024/0305014 Al1*
2025/0038409 Al*

9/2024 Huang ............... HO1Q 9/0414
1/2025 Sakr ..o HO1Q 21/062

* cited by examiner

Primary Examiner — David E Lotter
(74) Attorney, Agent, or Firm — Li & Cai Intellectual
Property (USA) Office

(57) ABSTRACT

A dual circularly polarized antenna array includes an insu-
lating substrate, an M number of feed modules, and an M
number of antenna groups. The insulating substrate includes
an M number of preset points. The M antenna groups are
respectively disposed on the M preset points, and each
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a right-hand circular polarization through one of the M feed
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Provided is an antenna device including an antenna unit
including a rectifier circuit that receives electric field energy
of a radio wave or a quasi-electrostatic field (near field) in
a space and rectifies an AC signal into a direct current, the
antenna unit including a first antenna element that is a
conductor to be in contact with or connected to an industrial
product metal portion and a second antenna element that is
a conductor different from the first antenna element and
provided not to be electrically connected to the industrial
product metal portion, in which an input line output from the
first antenna element to a rectifier circuit unit of the AC
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(57) ABSTRACT

An antenna structure and a wireless communication device
having the antenna structure are provided, the antenna
structure includes a metal frame, a feeding portion, a first
ground portion, and a second ground portion. The metal
frame defines a first gap, a second gap, and a third gap, the
metal frame between the first gap and the second gap forms
a first radiating portion, the metal frame between the first
gap and the third gap and the metal frame on a side of the
third gap cooperatively form a second radiating portion, the
metal frame on a side of the second gap forms a third
radiating portion. The feeding portion is connected to the
first radiating portion. The first ground portion is apart from
the feeding portion and connected to the first radiating
portion. The second ground portion closes to the second gap
and is connected to the third radiating portion.
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(57) ABSTRACT

Provided is an antenna assembly and an electronic device.
The antenna assembly includes the following. A first antenna
including a first radiator and a first signal source electrically
connected to the first radiator. A second antenna including a
second radiator and a third radiator, one end of the second
radiator is spaced apart from one end of the first radiator
with a first coupling gap, and the other end of the second
radiator is spaced apart from one end of the third radiator
with a second coupling gap. The first radiator is configured
to generate at least one resonant mode under excitation of
the first signal source, and a part of the second radiator that
is close to the second coupling gap is configured to generate
at least one resonant mode under excitation of the first signal
source through coupling of the first radiator.
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