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7) ABSTRACT

An electronic apparatus having a housing, a flexible display,
and a key button which is arranged in a first area on a side of
a first part is provided. The key button includes at least one
protrusion extending toward the inside of the first part and
an antenna structure arranged on the inside of the first part
with respect to the first area. The housing includes the first
part, a second part, and a connection part arranged between
the first part and the second part, the second part being rota-
tably coupled to the first part through the connection part.
The antenna structure includes a dome switch arranged
above a substrate at a position corresponding to the at least
one protrusion, and a plurality of conductive patches pro-
vided on a conductive layer of the substrate. The dome
switch may be arranged at the corresponding position
between the plurality of conductive patches.
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(57) ABSTRACT

First and second slot edge portions of a conductive main
portion are long in a first direction and sandwich a slot in a
second direction. An open portion is formed a part different
from the first slot edge portion and opens the slot outside the
conductive main portion. A first part of a radiation element
extends from an end portion of the first slot edge portion in
the second direction. A second part of the radiation element
extends from an end portion of the first part in the first
direction. An additional element extends from the second
part toward a second specific area through a first specific
area. In a third direction, the first specific area and the

HO010Q 5/307 (2006.01)
HO01Q 1/48 (2006.01) second specific area overlap with the first slot edge portion
HO01Q 13/10 (2006.01) and the second slot edge portion, respectively.
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(57) ABSTRACT

An electronic device and an antenna structure are provided.
The electronic device includes a metal housing, and the
antenna structure is disposed in the metal housing. The
antenna structure includes a printed circuit board, two radi-
ating elements, two feeding transmission lines and a con-
nector. The two radiating elements are disposed on the
printed circuit board and are close to the two slots. Projec-
tions of the two radiating elements projected onto the metal
housing at least partially overlap with the two slots. The two
feeding transmission line are disposed in the printed circuit
board. The two feeding transmission lines are electrically
connected to the two radiating elements, respectively, and
lengths of the two feeding transmission lines are the same.
The connector is connected to the printed circuit board and
electrically connected to the two feeding transmission lines.
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(21)  Appl. No.: 18/341,101 Provided are an antenna apparatus and an electronic device.

A first coupling gap is formed between one end of a second

(22) Filed: Jun. 26, 2023 radiator and a first radiator, and the other end of the second
radiator is provided with a first ground terminal. One end of

L a third radiator is connected to the first ground terminal, and

Related U.S. Application Data the other end thereof extends in a direction away from the

(63) Continuation of application No. PCT/CN2021/ second radiator. The third radiator is provided with a second

127066, filed on Oct. 28, 2021. ground terminal spaced apart from the first ground terminal.
At least part of the first radiator and the second radiator
(30) Foreign Application Priority Data jointly generate a first resonance. A part of the third radiator
located on a side of the second ground terminal away from
Dec. 28, 2020  (CN) .oceevvvcrerceerennnee 202011580857.7 the first ground terminal generates a second resonance.
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(57) ABSTRACT

An electronic device according to an embodiment includes
a housing including at least one opening; a support member
in the housing; a display disposed on the support member;
a first printed circuit board including a plurality of layers; a
first wireless communication circuit disposed on a first
surface of the first printed circuit board; a feeding structure
on another surface of the first printed circuit board electri-
cally connected to the first wireless communication circuit;
and a waveguide configured to transmit a signal provided
from the first wireless communication circuit to an outside

(51) Imt. CL of the housing, and the waveguide extends along one surface
H04B 1/40 (2006.01) of the support member from the feeding structure. Other
HO01Q 124 (2006.01) embodiments are possible.
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Publication Classification
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HO4M 1/02 (2006.01)
H01Q 13/10 (2006.01)
(52) US.CL
CPC ... HO4M 1/0264 (2013.01); HOIQ 13/10
(2013.01)
(57) ABSTRACT

An electronic device includes a camera cover, a wireless
communication circuit, a first frame, a second frame and a
third frame, extends from a second surface along a part not
included in a first surface and the second surface among the
periphery of the camera cover, and is connected to the
camera cover. The second frame is positioned away from the
first frame to form a part of the second surface, and extends
from the second surface to form a part of a third surface. The
third frame has a gap from the first frame in a specific
direction in a first area and is connected to the first frame in
a second area. The wireless communication circuit can
receive a signal of a specific frequency band by feeding
power to a slot structure comprising the gap between the first
frame and the third frame.
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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a housing including a first plate facing a first
direction and a second plate facing a second direction
opposite to the first direction, and forming a space between
the first plate and the second plate, a display disposed inside
the housing and exposed through the first plate, a first
printed circuit board disposed between the display and the
second plate, a second printed circuit board disposed
between the display and the second plate, a third printed
circuit board which is disposed between the display and the
second plate and electrically connects the first printed circuit
board and the second printed circuit board, and a first
antenna coupled to the first printed circuit board, wherein the
third printed circuit board may include a second antenna
electrically connected to the first antenna.
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130984, filed on Nov. 16, 2021. circuit is electrically connected to the first radiator or the first
matching circuit, and is configured to adjust a resonant
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(57) ABSTRACT
An antenna structure includes a first substrate and a second
substrate. There is a dielectric layer between the first sub-
strate and the second substrate. The first substrate includes
a first dielectric substrate, and a radiation patch and a
micro-strip arranged on the first dielectric substrate. The
radiation patch and the micro-strip are on one side of the first
dielectric substrate away from the second substrate. Ortho-
graphic projections of the micro-strip and the radiation patch
on the first dielectric substrate do not overlap. The radiation
patch has at least one first slot away from the micro-strip.
The second substrate includes a second dielectric substrate,
a feed structure arranged on one side of the second dielectric
substrate close to the first substrate, and a ground layer
arranged on one side of the second dielectric substrate away
from the first substrate. The feed structure is electrically
connected to the micro-strip.
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7 ABSTRACT

(21) Appl. No.: 18/215,802 An antenna assembly and an electronic device are provided

in the disclosure. The antenna assembly includes a first

antenna element, a second antenna element, and a third

(22) Filed: Jun. 28, 2023 antenna element. The first antenna element includes a first
radiator. The second antenna element includes a second

L radiator. A first gap is defined between one end of the second

Related U.S. Application Data radiator and one end of the first radiator, and at least part of

(63) Continuation of application No. PCT/CN2021/ the second radiator is configured to be coupled to the first

131176, filed on Nov. 17, 2021. radiator through the first gap. The third antenna element
includes a third radiator. A second gap is defined between the
(30) Foreign Application Priority Data third radiator and the other end of the second radiator, and
at least part of the third radiator is configured to be coupled

Dec. 29,2020  (CN) ..oovovvveivieene 202011613294.7 to the second radiator through the second gap.
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U0

An antenna assembly and an electronic device are provided
in implementations of the disclosure. The antenna assembly
includes a first antenna element and a second antenna
element. The first antenna element is configured to generate
multiple first resonant modes to transmit/receive an electro-
magnetic wave signal of a first band. The first antenna
element includes a first radiator. The second antenna element
is configured to generate at least one second resonant mode
to transmit/receive an electromagnetic wave signal of a
second band. A maximum frequency of the first band is less
than a minimum frequency of the second band. The second
antenna element includes a second radiator. A first gap is
defined between the second radiator and the first radiator.
The second radiator is configured to be in capacitive cou-
pling with the first radiator through the first gap.
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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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Related U.S. Application Data Aperture ma§ be configured topgenerate a Igrst resonance
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(57) ABSTRACT

Provided are an antenna assembly and an electronic device.
The antenna assembly includes a grounding plane, a first
radiator, and a first signal source. A first gap is defined
between the first radiator and the grounding plane. The first
radiator includes a first radiation segment and a second
radiation segment that are opposite to each other. A second
gap is defined between the first radiation segment and the
second radiation segment. The first radiation segment has a
first feed point and a first ground terminal that are disposed
thereon. The second radiation segment has a second ground
terminal disposed thereon. The first signal source is con-
nected to the first radiation segment at the first feed point.
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CPC ... HO0I1Q 1/243 (2013.01); HO1Q 5/335

(2015.01)

(57) ABSTRACT

An electronic device includes a metal frame, a middle frame,
and at least one antenna feed module. The metal frame
includes an upper metal frame, a first side metal frame, a
bottom metal frame, and a second side metal frame sequen-
tially connected. The middle frame, spaced apart from the
first side metal frame and the second side metal frame, forms
a slit, the at least one antenna feed module is received in the
slit.

/7% 304t
“//

N

600
601

7309 —,

73042~

7311,

7304~

602-
P2 —

— 603

Y

- 73044

- 7307

- 604
A— P4

A1 7306

- 605
L— P35

//_II /

73043



US 20230361450A1

a2y Patent Application Publication o) Pub. No.: US 2023/0361450 A1

a9 United States

HSU et al.

43) Pub. Date: Nov. 9, 2023

(54) MICROMINIATURIZED ANTENNA FEED Publication Classification
MODULE AND ELECTRONIC DEVICE (51) Int. CL
USING THE SAME H01Q 1724 (2006.01)
HO04B 1/00 (2006.01)
(71)  Applicant: FIH CO., LTD., New Taipei (TW) (52) US. CL
CPC ...ccooeueee HO01Q 1243 (2013.01); H04B 1/006
(72) Inventors: CHO-KANG HSU, New Taipei (TW); (2013.01)

MIN-HUI HO, New Taipei (TW);

WEI-CHENG SU, New Taipei (TW): ¢&n - ABSTRACT ,
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strate, a plurality of coupled feed portions, and an active
circuit. The substrate defines a plurality of visa penetrating
the substrate. The coupled feed portions, made of conductive

(21)  Appl. No.: 17/828,328 material and have different coupling areas, are electrically
connected to the active circuit through the holes, to feed in
electrical signals, the coupled feed portions couple the

(22) Filed: May 31, 2022 electrical signals to the metal frame to radiate wireless
signals; the active circuit controls the switching of radiation

(30) Foreign Application Priority Data modes of the metal frame. The application also provides an
electronic device with the microminiaturized antenna feed
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HOIQ 5/20 (2006.01)
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An electronic device is provided in the present disclosure.
The electronic device includes a housing, a first antenna
module, and a second antenna module. The housing includes
a first corner portion and a second corner portion that are
disposed diagonally. At least part of the first antenna module
is disposed at or close to the first corner portion. The first
antenna module includes a first radiating element. The first
radiating element is configured to transmit and receive a first
electromagnetic wave signal, and generate a first induction
signal when a subject to-be-detected is approaching. At least
part of the second antenna module is disposed at or close to
the second corner portion. The second antenna module
includes a second radiating element, and the second radiat-
ing element is configured to transmit and receive a second
electromagnetic wave signal, and generate a second induc-
tion signal when the subject to-be-detected is approaching.
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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
N with a first coupling gap, and the other end of the second
Related U.S. Application Data radiator is spaced apart from one end of the third radiator
(63) Continvation of application No. PCT/CN2021/ with a second coupling gap. The first radiator is configured

(21) Appl. No.: 18/354,475

(22) Filed:  Jul. 18, 2023

134511, filed on Nov. 30, 2021. to generate at least one resonant mode under excitation of
the first signal source, and a part of the second radiator that
30) Foreign Application Priority Data is close to the second coupling gap is configured to generate
at least one resonant mode under excitation of the first signal
Jan. 28,2021  (CN) coveevveevciinee 202110122572.7 source through coupling of the first radiator.
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(21) Appl. No.: 17/828,315

An antenna coupled feed module is received in a slit formed
between a metal frame and at least one electronic component
of an electronic device. The antenna coupled feed module
includes a substrate, at least one coupled feed portion, an

- 13

(22) Filed: May 31, 2022 active circuit, a metal layer, and a non-conductive layer. The
. L L coupled feed portion and the active circuit are disposed on
(30) Foreign Application Priority Data opposite surfaces of the substrate; the coupled feed portion
couples the electrical signals to the metal layer, the metal
May 7, 2022 (CN) ......................... 202210490801.5 layer conducts the electrical signa]s to the metal frame to
L . . radiate wireless signals; the non-conductive layer is
Publication Classification arranged between the metal layer and the at least one
(51) Imt. CL coupled feed portion, and covers the coupled feed portion;
HO01Q 2128 (2006.01) the active circuit switches the electrical signals fed to the
HO01Q 1738 (2006.01) coupled feed portion. An electronic device with the antenna
H010Q 9/04 (2006.01) coupled feed module is also provided.
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(57) ABSTRACT

The present disclosure provides a radiator, an antenna, and
a base station. The radiator comprises a conductor adapted
to be arranged in an antenna for transmitting and/or receiv-
ing electromagnetic waves; and a pair of slots formed in the
conductor and intersecting at a predetermined angle, each of
the pair of slots comprising an elongated section at the
middle thereof and widened sections at both ends thereof
such that the conductor is divided by the pair of slots into:
a continuous outer frame portion; and an enclosed portion
surrounded by and connected to the continuous outer frame
portion. Thus, the bandwidth of the patch antenna can be
significantly broadened while maintaining the advantages of
light weight, easy layout, wide range of applications, small
size, low cost, etc.
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(51) Int. CL
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(57) ABSTRACT

A mobile device with communication and sensing functions
includes a first radiation element, a second radiation ele-
ment, a third radiation element, a fourth radiation element,
a capacitor, a first metal element, a second metal element, a
third metal element, a nonconductive support element, and
a proximity sensor. The first metal element is coupled
through the capacitor to a ground voltage. The second metal
element is coupled to the first metal element. The third metal
element is coupled to the first metal element. The third metal
element and the second metal element substantially extend
in opposite directions. The proximity sensor is coupled to
the capacitor and the first metal element. A hybrid antenna
structure is formed by a first radiation element, a second

HO01Q 5307 (2006.01) radiation element, a third radiation element, a fourth radia-
H01Q 9/42 (2006.01) tion element, a first metal element, a second metal element,
HO01Q 1722 (2006.01) and a third metal element.
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(TW); Kang-Ling LI, Taoyuan City
(TW); Chun-Hsien LEE, Taoyuan City A mobile device includes a housing, a first radiation ele-
(TW); Yu-Chieh CHIU, Taoyuan City ment, a second radiation element, a third radiation element,
(TW) afirst switch element, and a second switch element. The first
radiation element has a first feeding point. The second radia-
(73) Assignee: HTC Corporation, Taoyuan City (TW) tion element has a second feeding point. The first radiation
element, the second radiation element, and the third radia-
(21) Appl. No.: 17/742,710 tion element are distributed over the housing. The first
o switch element is closed or open, so as to selectively couple
(22) Filed: May 12, 2022 the first radiation element to the third radiation element. The
second switch element is closed or open, so as to selectively

Publication Classification i . o
couple the second radiation element to the third radiation

(51) Int. CL element. An antenna structure is formed by the first radia-
H01Q 9/04 (2006.01) tion element, the second radiation element, and the third
H01Q 5/35 (2006.01) radiation element.
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Publication Classification

A tri-band antenna module includes a substrate, a first radia-
tor, a second radiator, and a short-circuit structure. The sub-
strate has a signal feed-in terminal and a ground terminal.
The signal feed-in terminal is connected to the first radiator,
and the ground terminal is connected to the second radiator.
The first radiator includes a first extension block and a sec-
ond extension block, and the second radiator includes a third
extension block and a fourth extension block. The first
extension block and the second extension block are sepa-
rated by a first interval, and the third extension block and
the fourth extension block are separated by a second inter-
val. The short-circuit structure is connected between the first
extension block and the third extension block, and the short-

(51) Int. CL circuit structure is respectively separated from the first
H01Q 9/04 (2006.01) extension block and the third extension block by a first slot
H01Q 5/307 (2006.01) and a second slot.
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HOU, Shanghai (CN); Hanyang ( Y
WANG, Reading (GB); Chien-Ming
LEE, Shenzhen (CN) 7 ABSTRACT
An antenna includes a first radiator having a first end and a
(21) Appl. No.: 18/246,801 second end, where the second end or a middle position of the
) first radiator is grounded; a second radiator having a third
(22) PCT Filed: Sep. 9, 2021 end and a fourth end, the fourth end is disposed away from
the first end relative to the third end, and the second end or
(86) PCT No.: PCT/CN2021/117539 a middle position of the second radiator is grounded; a
§ 371 (e)(1), feeding circuit configured to feed the first radiator and the
(2) Date: Mar. 27, 2023 second radiator, at the first end of the first radiator and the
third end of the second radiator; and a tuning circuit con-
(30) Foreign Application Priority Data figured to selectively connect the feeding circuit to the first
end of the first radiator or the third end of the second radiator
Sep. 28, 2020  (CN) oeeveeieeenne. 202011044876.8 to feed the first radiator or the second radiator.
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A terminal includes a back cover and an antenna. The back
cover includes a non-metallic plate body and a multi-
frequency AMC structure. The multi-frequency AMC struc-

(22) PCT Filed:  Sep. 9, 2021

(86) PCT No.: PCT/CN2021117377 ture is attached to the inner surface of the non-metallic plate
§ 371 (c)(1), body, or the multi-frequency AMC structure is embedded

(2) Date: Mar. 29, 2023 into the non-metallic plate body. A middle part of the
multi-frequency AMC structure has an opening, and the

30) Foreign Application Priority Data antenna is located on an inner side of the back cover and is
disposed directly facing the opening. The multi-frequency

Sep. 30, 2020 (CN) .cccovvvvrvrceeennnee 202022224032.3 AMC structure comprises a first AMC structure and a

second AMC structure, a resonance frequency of the first

Publication Classification AMC structure is a first resonance frequency, a resonance

(51) Int. CL frequency of the second AMC structure is a second reso-
H04M 1/02 (2006.01) nance frequency, and the first resonance frequency is lower
HOIQ 124 (2006.01) than the second resonance frequency.
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