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(57) ABSTRACT

An electronic device includes first and second housings, a
flexible display, a hinge structure, a hinge cover, and a
wireless communication circuit. The first housing includes a
first conductive portion, the hinge cover may be positioned
opposing the flexible display with respect to the hinge
structure when the housings are in a folded state, and the
second housing includes a second conductive portion. When
the housing are folded, the hinge cover is exposed to the
outside of the electronic device by a first width while being
disposed between the first edge of the first housing and the
second edge of the second housing, and in the folded state,
the wireless communication circuit feeds a first point of the
hinge cover and transmits and/or receives a signal in a first
frequency band, through a first electrical path formed in the
first conductive portion and/or the second conductive por-
tion by the feeding.
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(57) ABSTRACT

Provided is an antenna where low transmission loss and
visibility are simultaneously achieved. The antenna
includes: a transparent film substrate; an antenna element
that is provided on one surface among two surfaces of the
transparent film substrate; and a ground part that is provided
on the other surface among the two surfaces of the trans-
parent film substrate. The antenna element and the ground
part are formed of a mesh pattern formed of a fine silver
wire, and a line width of the fine wire is 1.0 um or more and
less than 5.0 um. A thickness of the transparent film substrate
is 30 um or more and 300 um or less.
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(57) ABSTRACT

An antenna assembly and a wireless access device are
provided. The antenna assembly includes a first antenna part
and a second antenna part. A first port, a first radiation arm,
a first ground point, and a first bearing part of a bearing plate
form the first antenna part. A second port, a second radiation
arm, a second ground point, and a second bearing part of the
bearing plate form the second antenna part. The first radia-
tion arm is configured to radiate a radio frequency signal
received by the first port, and transmit a received radio
frequency signal to the first port. The second radiation arm
is configured to radiate a radio frequency signal received by
the second port, and transmit a received radio frequency
signal to the second port. An anti-interference path passing
through the bearing plate exists between the first port and the
second port.
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(72) Inventor: Dongxu YANG, Dongguan (CN) 67 ABSTRACT
(1) Appl. No.: 18/057,975 An electronic device is provided, which includes a metal
(22) Filed: Nov. 22, 2022 frame and multiple radio-frequency sources. The metal is
divided into multiple separate frame segments by multiple
Related U.S. Application Data gaps, and the multiple frame segments are served as antenna
(63) Continuation of application No. PCT/CN2021/ ~ Podies and support frequency bands of multiple communi-
084402. filed on Mar. 31. 2021 cation standards. Among the multiple frame segments, at
’ ’ least three frame segments support a 5G band, among the at
(30) Foreign Application Priority Data least three frame segments each supporting the 5G band, at
least one frame segment further supports a LMHB of LTE,
May 25,2020  (CN) oo 202010453114.7 and among frame segments other than the at least three
May 25,2020  (CN) .oocovviiiciecenenn 202020899759.9 frame segments each supporting the 5G band, at least one
frame segment supports the LMHB of the LTE. The at least
Publication Classification one frame segment supporting the LMHB of the LTE among
(51) Int. CL the frame segments other than the at least three frame
H0IQ 21/30 (2006.01) segments and the at least three frame segments are config-
H01Q 1/24 (2006.01) ured for implementing a 5G NSA communication standard.
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CHIH-HUNG LAI, New Taipei (TW); An ant trcty lied i irel icati
YUN-JIAN CHANG, Tu-Cheng (TW): antenna structure applied in a wireless communication

GENG-HONG LIOU, Tu-Cheng (TW); device 1qclud1ng a hlqgg, the antenna structure includes a
S feed portion, a first radiation portion, and at least one ground

YEN-HUI LIN, New Taipei (TW) . L Lo .
portion; an end of the first radiation portion is electrically

. connected to the feed portion, another end of the first

(21) Appl. No.: 17/954,519 radiation portion is spaced from the hinge with a gap; the
S antenna structure generates a radiation signal in at least one

(22)  Filed: Sep. 28, 2022 radiation frequency band when the feed portion feeds elec-
Related U.S. Application Data trical current to .the first radiation portion gnq the hipge

couples the electrical current from the first radiation portion.

(60) Provisional application No. 63/249,137, filed on Sep. A wireless communication device having the antenna struc-

28, 2021. ture is also provided.
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(57) ABSTRACT

A hybrid antenna structure includes a first metal element, a

(22) Filed: Mar. 21, 2022 second metal element, a third metal element, a cable, and a
proximity sensor. The first metal element has a feeding
30) Foreign Application Priority Data point. The second metal element is adjacent to and separate
from the first metal element. A coupling gap is formed
Sep. 24,2021 (TW) ................................. 110135497 between the second metal element and the first metal ele-
L . . ment. The third metal element is coupled to a connection
Publication Classification point on the second metal element. The proximity sensor is
(51) Imt. CL coupled through the cable to the third metal element. The
HO01Q 19/02 (2006.01) second metal element and the third metal element are used
H010Q 21728 (2006.01) as both a sensing pad and a radiation element.
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Publication Classification
(51) Int. CL
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signals and a method for using an antenna for sending and/or
receiving electromagnetic signals. The antenna comprises an
electrically conducting ground structure extending along a
plane; a first structure forming a radiator, being electrically
conducting; a second structure, being electrically conduct-
ing; and a feed point for connecting the antenna with a signal
line. A first end of the first structure and a first end of the
second structure are in electrical contact with each other at
the feed point. Further, the ground structure is separated
from the feed point by a gap and a second end of the second
structure is connected to the ground structure. The second
structure comprises a bending portion such that the second
structure together with a portion of the ground structure
surround an area when seen from a direction orthogonal to
the plane of the ground structure.
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HONG, Seoul (KR)

(21) Appl. No.: 18/077,320 An antenna device according to an embodiment of the
. present invention includes a dielectric layer, a first radiator
(22) Filed: Dec. 8, 2022 disposed on the dielectric layer in a first direction, a second

L. radiator formed in a shape different from that of the first
Related U.S. Application Data radiator and disposed on the dielectric layer in a second

(63) Continuation of application No. PCT/KR2021/ direction, a first transmission line which extends in the first

007066, filed on Jun. 7, 2021. direction to be connected to the first radiator, and a second
transmission line which extends in the second direction to be
(30) Foreign Application Priority Data connected to the second radiator, and intersects the first
transmission line with being physically or electrically
Jun. 8, 2020  (KR) cceoveveiiiine 10-2020-0068911 spaced apart therefrom.
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(2013.01)

(57) ABSTRACT

An antenna device includes a first antenna having a length
corresponding to a first frequency, and arranged along a
ground, a second antenna formed by a slot penetrating metal
constituting the first antenna, and having a slot length
corresponding to a second frequency higher than the first
frequency, a first feeder wire for the first frequency, con-
nected from the ground to the first antenna, a metal element
for electromagnetic field coupling, arranged in a non-contact
state relative to the second antenna, between the slot and the
ground; and a second feeder wire for the second frequency,
connected from the ground to the metal element.
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An electronic device and an antenna device are provided.
The electronic device includes a metal frame defined with
multiple gaps, and the multiple gaps divide the metal frame
into multiple independent frame segments used as antenna
bodies supporting frequency bands of communication stan-
dards. At least three frame segments of the multiple frame
segments support a 5G frequency band, at least one frame
segment of the at least three frame segments further supports
an MHB frequency band of LTE, and at least one frame
segment except the at least three frame segments of the
multiple frame segments supports the MHB frequency band
of LTE. At least one frame segment supporting the MHB
frequency band of LTE except the at least three frame
segments supporting the 5G frequency band is used for
achieving a 5G NSA communication standard together with
the at least three frame segments supporting the 5G fre-
quency band.
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Sewoong KIM, Suwon-si (KR);
Soonho HWANG, Suwon-si (KR); Jin 57) ABSTRACT
KIM, Suwon-si (KR); Jongoh LIM,
Suwon-si (KR) An electronic device is provided. The electronic device
includes a housing, an antenna structure, a first conductive
(21) Appl. No.: 17/975,085 material, and a second conductive material. The housing
may be configured to provide a front surface and a rear
(22) Filed: Oct. 27, 2022 surface of the electronic device. The antenna structure
L includes a printed circuit board positioned in the housing.
Related U.S. Application Data The printed circuit board includes a first surface configured
(63) Continuation of application No. PCT/KR2022/ to face the front surface or the rear surface and a second
014457, filed on Sep. 27, 2022. surface configured to face a direction opposite to the first
’ ’ surface. The printed circuit board includes a first conductive
(30) Foreign Application Priority Data layer, a second conductive layer, and a dielectric. The first
conductive layer includes a first antenna element and a
Sep. 30, 2021 (KR) .ocororeerererinnee 10-2021-0130409 second antenna element which are configured so as not to
Oct. 29,2021  (KR) woveveeeeeerennnn 10-2021-0146313 overlap each other when viewed from above the first surface.
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Kanagawa (JP) An antenna device includes: a mounting board including a
circuit configured to process a radio signal; a dipole antenna
(21) Appl. No.: 17/908,319 element configured to receive the radio signal, the dipole
. antenna element being disposed in the mounting board; and
(22) PCT Filed: Mar. 22, 2021 a parasitic element including a first conductor wire parallel

to the dipole antenna element, a second conductor wire

(86) PCT No.: PCT/IP2021/011658 connected to the first conductor wire at a first end of the first
§ 371 (c)(1), conductor wire at an angle larger than 0 degrees and smaller

(2) Date: Aug. 31, 2022 than 180 degrees, and a third conductor wire connected to

the first conductor wire at a second end of the first conductor

30) Foreign Application Priority Data wire at an angle larger than 0 degrees and smaller than 180
degrees, in which at least an end of the second conductor

Mar. 27,2020 (JP) coooveriviiiciciicne 2020-057192 wire is located near the dipole antenna element.
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(57) ABSTRACT

An antenna module of a base station in a wireless commu-
nication system includes: a dielectric; a radiator disposed on
a horizontal plane spaced apart from a first surface of the
dielectric by a predetermined first length; a first feeding unit
disposed on the first surface of the dielectric and providing
an electrical signal to the radiator; and a second feeding unit
disposed on the first surface of the dielectric, the second
feeding unit being extending along a direction in which the
electrical signal is provided by the first feeding unit to the
radiator. The second feeding unit being connected to the first
feeding unit. A second surface of the second feeding unit is
spaced apart from a third surface of the radiator by a
predetermined second length.
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(57) ABSTRACT

An electronic device includes a housing, and an antenna
structure disposed in the inner space of the housing. The
antenna structure includes a substrate including a first sur-
face, a second surface facing away from the first surface, and
side surfaces surrounding a space between the first surface
and the second surface. At least one antenna element is
disposed to form a beam pattern in a direction in which the
first surface is oriented, and at least one bracket is disposed
in the inner space and configured to support the substrate
such that the first surface is tilted to a predetermined angle
with respect to a first direction. A wireless communication
circuit is disposed in the inner space and is configured to
form, via the at least one antenna element, the beam pattern
in the direction in which the first surface is oriented.
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(57) ABSTRACT

A convertible notebook computer includes a metal mechan-
ism element, a first radiation element, a second radiation
element, a third radiation element, a first parasitic element,
a second parasitic element, a third parasitic element, and a
dielectric substrate. The metal mechanism element has a
closed slot. The first radiation element has a feeding point.
The second radiation element is coupled to the first radiation
element. The third radiation element is coupled to the first
radiation element. The first parasitic element is adjacent to
the second radiation element. The second parasitic element
is adjacent to the third radiation element. The third parasitic
element is adj acent to the first radiation element. An
antenna structure is formed by the closed slot of the metal
mechanism element, the first radiation element, the second
radiation element, the third radiation element, the first para-
sitic element, the second parasitic element, and the third
parasitic element.
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(57) ABSTRACT

An electronic device includes a metal back cover and an
antenna module. The metal back cover includes a slit. The
antenna module is separated from the metal back cover and
disposed far away from the slit. The antenna module
includes an antenna radiator, a first ground radiator, and a
connection radiator. The antenna radiator includes a first
section, a second section, and a third section that are
sequentially connected and form bends, and the first section
has a feeding end. A first slot is formed between the first
ground radiator, the first section, the second section, and a
part of the third section. A width and length of the first slot
are associated with a center frequency and impedance
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ABSTRACT

An antenna device according to an embodiment includes a

dielectric layer, a rhombus-shaped first radiator disposed on

an upper surface of the dielectric layer, a transmission line
connected to the first radiator, a signal pad connected to one
end of the transmission line, ground pads disposed around
the signal pad, and second radiators extending from the

ground pad along lower sides of the first radiator.
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(57) ABSTRACT

An antenna structure and a mobile device including the same
are provided. The antenna structure is arranged on a metal
cover with an opening slot, and includes a radiator, a feeding
part, a grounding element, a grounding parasitic element, an
extending parasitic element, a substrate, and a matching
circuit. The radiator extends along a first direction, and the
feeding part is connected to the radiator and extends towards
a second direction. The grounding parasitic element includes
a branch part and a parasitic element body. The branch part
extends from a grounding point towards the opening slot.
The parasitic element body is connected to the grounding
element through the branch part and extends towards a first
direction. The extending parasitic element extends along the
first direction. The matching circuit is electrically connected
to the radiator, the grounding element, the grounding para-
sitic element, and the extending parasitic element.
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7) ABSTRACT

An example electronic device including an antenna includes
a housing including a first conductive portion, a first support
member disposed inside the housing, a printed circuit board
disposed on one surface of the first support member and
including a wireless communication module, an electronic
component electrically connected to the printed circuit
board, and a conductive plate supporting the electronic com-
ponent. The conductive plate is constituted such that a first
portion is electrically connected to the wireless communica-
tion module and a second portion is electrically connected to
the first conductive portion, and thereby broadband radia-
tion characteristics can be provided.
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(57) ABSTRACT

A portable electronic device and a plate antenna module
thereof are provided. The plate antenna module includes an
antenna carrying structure, an inner surrounding radiation
structure, a first inner feeding structure, an outer surrounding
radiation structure, and a first outer feeding structure. The
first inner feeding structure is surrounded by the inner
surrounding radiation structure. The inner surrounding
radiation structure is surrounded by the outer surrounding
radiation structure. The inner surrounding radiation structure
and the outer surrounding radiation structure are respec-
tively disposed on two different planes of the antenna
carrying structure. The inner surrounding radiation structure
and the first inner feeding structure cooperate with each
other to form a first antenna assembly for generating a first
antenna operating frequency, and the outer surrounding
radiation structure and the first outer feeding structure
cooperate with each other to form a second antenna assem-
bly for generating a second antenna operating frequency.
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(57) ABSTRACT

An antenna, an antenna assembly and a wireless communi-
cation device are provided. The antenna includes an antenna
substrate; and at least one radiation unit disposed on the
antenna substrate, each of the at least one radiation unit
including: a first radiation branch, and a second radiation
branch, where one of the first radiation branch or the second
radiation branch is connected to a feeding point, the other of
the first radiation branch or the second radiation branch is
connected to a ground point, an end part of the first radiation
branch bends toward the second radiation branch, and an end
part of the second radiation branch is extend in a direction
away from the first radiation branch.
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G

An electronic device and an antenna module are provided.
The electronic device includes a metal housing with a slot
having an open end and a first upper edge portion located at
an upper edge of the slot. The antenna module is arranged in
the metal housing and includes a carrier board, a feeding
element, a radiating element with a feeding portion con-
nected to the feeding element, and a first parasitic radiating
element arranged on the carrier board and connected or
coupled to the first upper edge portion. A vertical projection
of the radiating element on the metal housing at least
partially overlaps the slot. One side of the first parasitic
radiating element is near an edge of the open end. The
radiating element is fed with a signal through the feeding
element to generate a resonant mode and is coupled to the
slot to excite another resonant mode.
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(57) ABSTRACT

An antenna structure and an electronic apparatus are pro-
vided. The antenna structure includes a substrate, a first
radiation part, and a second radiation part. The substrate has
a first surface and a second surface opposite to each other.
The first radiation part is disposed on the first surface. The
first radiation part is an absorber material. The second
radiation part is disposed on the second surface. The second
radiation part is coupled to a feeding part. There is a distance
between the second radiation part and the first radiation part,
so as to excite a first resonance mode through the coupling
of the second radiation part to the first radiation part.
Accordingly, the specific absorption rate (SAR) value of the
electromagnetic wave is reduced.
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