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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a foldable housing including, a hinge structure, a
first housing structure including a first surface, a second
surface, and a first side member, wherein the first side
member encloses at least a portion of a space between the
first surface and the second surface and includes a first
conductive portion, a first non-conductive portion, and a
second conductive portion, and a second housing structure
including a third surface, a fourth surface, and a second side
member, a printed circuit board, at least one wireless com-
munication circuit including a first electrical path and a
second electrical path, a first variable element including a
first terminal, a second terminal, and a third terminal, and a
second variable element including a fourth terminal, a fifth
terminal, and a sixth terminal.
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ABSTRACT

A communication device includes: a first body including a
first display portion; a second body including a second
display portion; a communication circuit that carries out
millimeter-wave band communication; and one or more
millimeter-wave band communication antennas provided in
at least one of the first body and the second body.
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_ being disposed on an enclosure. The substrate may include
(22) PCT Filed: Apr. 17, 2017 a ground plane. Further, the antenna element may include an
antenna feeder that may be electrically coupled to the
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radiator. The radiator may be electrically coupled to the
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ABSTRACT

An example base cover for a lower housing of a convertible
computing device includes a first metallic structure posi-
tioned in the lower housing, and a second metallic structure
electrically isolated from the first metallic structure. The
second metallic structure is positioned in the lower housing
and directly below an antenna slot defined in an upper
housing of the convertible computing device when the upper
housing is positioned over and parallel to the lower housing.
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(57) ABSTRACT

Example slot antennas for electronic user device and related
methods are disclosed herein. An example electronic user
device including at least one of a lid or a base. The at least
one of the lid or the base have a first surface and a second
surface spaced apart from the second surface. The example
electronic user device includes an antenna including a first
aperture in the first surface and a second aperture in the
second surface. The example user device includes a first
cover at least partially disposed in the first aperture and a
second cover at least partially disposed in the second aper-
ture.
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Publication Classification connected to the system circuit board, the other end of the
(51) Int. CL first adjustable unit is connected to the radiator, and the first
H01Q 13/10 (2006.01) adjustable unit is configured to adjust a resonance frequency

HO1Q 13/26 (2006.01)

of the slot antenna.




US 20200136230A1

a9y United States

a2y Patent Application Publication o) Pub. No.: US 2020/0136230 A1

Hung et al.

(54)

(71)

(72)

(73)

@
(22)

(86)

1142 =

ANTENNAS IN FRAMES FOR DISPLAY
PANELS

Applicant: Hewlett-Packard Development
Company, L.P., Spring, TX (US)

Inventors: Kuan-Jung Hung, Taipei City (TW);
Chun-Chih Liu, Taipei City (TW)

Assignee: Hewlett-Packard Development
Company, L.P., Spring, TX (US)

Appl. No.:  16/603,612

PCT Filed: Apr. 11, 2017

PCT No.: PCT/US2017/027008
§ 371 (e)(D),
(2) Date: Oct. 8, 2019

100

43) Pub. Date: Apr. 30, 2020
Publication Classification
(51) Inmt. Cl
H01Q 1722 (2006.01)
HO1Q 5/385 (2006.01)
HO01Q 7/00 (2006.01)
HO01Q 9/42 (2006.01)
HO01Q 1/48 (2006.01)
GO6F 1/16 (2006.01)
(52) US. CL
CPC ... HO1Q 172266 (2013.01); HOIQ 5/385

(2015.01); GOG6F 1/1681 (2013.01); HOI1Q
9/42 (2013.01); HO1Q 1/48 (2013.01); HOI1Q
7/00 (2013.01)

(57) ABSTRACT

The present subject matter describes positioning of an
antenna inside a frame for a display panel of an electronic
device. The antenna comprises a ground plate extending
along a side of the frame, a substrate positioned on the
ground plate, and two loop antenna elements formed on the
substrate, both ends of each of the two loop antenna ele-
ments being connected to the ground plate.
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Suwon-si (KR); Shinhe YOON,
SUWOH'S% (KR); Myeongsu OH, An electronic device is provided. The electronic device
Suwon-si (KR) includes a foldable housing, a flexible display, at least one
. printed circuit board (PCB), and a wireless communication
(21) Appl. No.: 16/655,969 circuit. The foldable housing includes a hinge structure, a
(22) Filed: Oct. 17, 2019 first housing structure connected to the hinge structure and
including a first surface facing in a first direction, a second
(30) Foreign Application Priority Data surface facing in a direction opposite to the first direction,
and a first lateral member surrounding a first space between
Oct. 24, 2018  (KR) coccocervevececnene 10-2018-0127259 the first surface and the second surface, and a second
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(51) Int. CL fourth surface facing in a direction opposite to the second
H01Q 1722 (2006.01) direction, and a second lateral member surrounding a second
GO6F 1/16 (2006.01) space between the third surface and the fourth surface.
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(57) ABSTRACT

An antenna structure applied in a wireless communication
device includes a metal frame. The wireless communication
device includes at least one electronic component. The metal
frame includes a substrate. The substrate includes an
antenna. The antenna includes a feed portion and a gap. The
feed portion spans the gap. The metal frame is spaced from
the electronic component. A clearance is formed between the
metal frame and the electronic component.
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The first-radiation unit and the second-radiation unit are
(22) Tiled: Dec. 26, 2019 arranged on a front side and an edge side of the baseplate.
The auxiliary ground unit is arranged on the edge side and
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open slot radiating structure radiates at a radiating wave-
(21) Appl. No.: 16/172,437 length and is located on a surface of the metal casing of the
computing device. A second open slot radiating structure
(22) Filed: Oct. 26, 2018 radiates at the radiating wavelength and is located on the

surface of the metal casing of the computing device. At least
one closed slot radiator element is located between the first

Publication Classification open slot radiating structure and the second open slot

(51) Int. CL radiating structure on the surface of the metal casing of the
H010 13/10 (2006.01) computing device. The closed slot radiator element is
HO01Q 13/12 (2006.01) approximately half the length of the radiating wavelength.
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A three-dimensional antenna element is provided. The three-
dimensional antenna element is configured to be disposed on
a surface of a conductive substrate, and includes a dielectric

(22) Filed: Oct. 31, 2019 base, a first radiation part, a second radiation part, a third
radiation part, a fourth radiation part, a first shorting ele-
(30) Foreign Application Priority Data ment, and a second shorting element. The dielectric base
includes a first plane and a second plane, where the second
Nov. 7, 2018 (TW) oo, 107139548 plane includes a first side and a second side, the first side is
.. . . opposite to the second side and configured to be joined to the
Publication Classification first plane, and the second side is configured to be joined to
(51) Imt. ClL the surface of the conductive substrate. A signal feed-in
H01Q 136 (2006.01) point is coupled between the first radiation part and the
HO01Q 124 (2006.01) second radiation part.
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(57) ABSTRACT

The disclosure provides an electronic device including a
carrier, a first antenna, a second antenna, a third antenna, and
a shielding structure. The carrier includes a first side and a
second side opposite to each other, and a third side and a
fourth side opposite to each other. The first antenna is
disposed at the first side of the carrier. The second antenna
and the third antenna are disposed at the second side of the
carrier. The first, second, and third antennas are used for
transmitting and receiving wireless signals at first, second,
and third frequency bands, respectively. The shielding struc-
ture is disposed between the first antenna and the second
antenna, and between the first antenna and the third antenna,
so that the shielding structure shields interference signals
between the first antenna and the second antenna, and
interference signals between the first antenna and the third
antenna.
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(57) ABSTRACT

An electronic device comprises a plurality of antennas,
wherein each of the plurality of antennas are spaced apart
from each other, a first communication circuit electrically
connected with the plurality of antennas, a plurality of array
antennas comprising a first array antenna disposed adjacent
to at least one of the plurality of antennas, and a second array
antenna disposed adjacent to another antenna different from

(22) Filed: Sep. 16, 2019 the at least one antenna of the plurality of antennas, a second
communication circuit electrically connected with the first
(30) Foreign Application Priority Data array antenna and the second array antenna, and at least one
control circuit electrically connected with the first commu-
Nov. 7, 2018  (KR) .cceovevieiieiinne 10-2018-0135770 nication circuit and the second communication circuit,
wherein the at least one control circuit is configured to
obtain receive sensitivities of the plurality of antennas
Publication Classification through the first communication circuit; activate at least one
array antenna of the first array antenna and the second array
(51) Int. ClL antenna through the second communication circuit based at
HO1Q 1/52 (2006.01) least on the receive sensitivities; and control the activated at
HO4W 76/10 (2006.01) least one array antenna to form at least one beam for
GOG6F 13/38 (2006.01) communication with an external electronic device.
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A mobile terminal and manufacture of same are provided.
s The mobile terminal includes: an antenna; a first case at
Related U.S. Application Data which the antenna is disposed; a second case coupled to the
(63) Continuation of application No. 16/291,097, filed on first case; a main PCB disposed at one side of the second
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continuation of application No. 14/559,072, filed on
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case; and a sub-PCB disposed at an opposite side of the
second case, the sub-PCB being connected to the main PCB
through a cable, wherein the sub-PCB is electrically coupled
with the antenna when the first case and the second case are
coupled together.
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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a housing including a first plate, a second plate
directed in an opposite direction to the first plate, and a side
member surrounding a space between the first plate and the
second plate and being combined with or being integrally
formed with the second plate, a display configured to be seen
through at least a part of the first plate, an antenna structure
arranged inside the housing, the antenna structure including
a first conductive layer including a first region including a
first U-shaped slot and a second region coming in contact
with the first region, and a second conductive layer facing
the first conductive layer to be spaced apart from the first
conductive layer, and including a third region including a
second U-shaped slot facing the first U-shaped slot and a
fourth region coming in contact with the third region and
facing the second region, and at least one wireless commu-
nication circuitry electrically connected to the first conduc-
tive layer or the second conductive layer and configured to
transmit and/or receive a signal having a frequency in a
range of 3 GHz to 100 GHz. Other various embodiments are
possible.
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57 ABSTRACT

A multiband compatible antenna that resonates at a first
frequency and a second frequency includes: a planar con-
ductor including a feeding portion to which a signal is
supplied, a grounding portion, and a slit between the feeding
portion and grounding portion. The slit includes a first slit
portion extending in a first direction and a second slit portion
extending in a second direction intersecting the first direc-
tion from an end of the first slit portion. The first slit portion
is disposed closer to one edge than a center of the planar
conductor in the second direction, and the feeding portion is
disposed to a side of the first slit portion closer to the one
edge. The planar conductor includes a first element portion
and a second frequency portion that resonate at the first
frequency and the second frequency, respectively. The sec-
ond slit portion is disposed in the first element portion.
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An antenna device includes first and second radiating ele-
ments, and an antenna coupling element. The antenna cou-
pling element includes a primary coil electrically connected
between the first radiating element and a feed circuit and a
secondary coil inductively coupled to the primary coil and
electrically connected between the second radiating element
and a ground. A capacitor is provided between the primary
coil and the secondary coil, thus causing current to flow
from the primary coil to the secondary coil or the second
radiating element via the capacitor even at an anti-resonant
frequency of the first radiating element.

12

30




US 20200153115A1

a2y Patent Application Publication o) Pub. No.: US 2020/0153115 A1

a9y United States

YUN et al. 43) Pub. Date: May 14, 2020
(54) ANTENNA HAVING RADIATION (52) US.CL
STRUCTURE OF GIVEN DIRECTION AND CPC oo HO1Q 21/065 (2013.01); HOIQ 5/30
ELECTRONIC DEVICE INCLUDING SAME (2015.01); HOIQ 3/36 (2013.01); GO6F
3/0412 (2013.01)
(71)  Applicant: SAMSUNG ELECTRONICS CO.,
LTD., Suwon-si (KR) (57) ABSTRACT

(72) Inventors: Sumin YUN, Suwon-si (KR);
Dongyeon KIM, Suwon-si (KR);
Yoonjung KIM, Suwon-si (KR);
Seongjin PARK, Suwon-si (KR);
Sehyun PARK, Suwon-si (KR);
Myunghun JEONG, Suwon-si (KR);
Jehun JONG, Suwon-si (KR); Jaehoon
JO, Suwon-si (KR)

(21) Appl. No.: 16/676,691

(22) Filed: Nov. 7, 2019
(30) Foreign Application Priority Data
Nov. 9,2018 (KR) .cccovevvvciciienne 10-2018-0137020
Publication Classification

(51) Imt. ClL
H010 21/06 (2006.01)
GO6F 3/041 (2006.01)
HO010 3736 (2006.01)
HO010 5/30 (2006.01)

An electronic device may include a housing including a first
plate facing a first direction, a second plate facing a second
direction opposite the first direction, and a side housing
surrounding a space between the first plate and the second
plate, wherein the side housing includes a first portion,
including an external metal portion having a first face facing
an outside and a second face facing the space and an internal
polymer portion having a third face contacting the second
face and a fourth face facing the space, a touch screen
display positioned within the space to be viewable through
the first plate, wherein an edge of the touch screen display
is spaced apart from the first portion of the side housing and
when the first plate is viewed from above, the gap is covered
by a peripheral portion of the first glass plate, an antenna
structure comprising at least one antenna and configured to
include a substrate having a fifth face substantially parallel
to the second face and a sixth face facing a direction
opposite the fifth face and at least one conductive pattern
positioned between the fifth face and the sixth face and
extending toward the peripheral portion of the first plate, and
wireless communication circuitry operatively connected to
the at least one conductive pattern and configured to form a
directivity beam using at least a part of the at least one
conductive pattern.
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(57) ABSTRACT

There is disclosed a mobile terminal including: a display; a
middle frame including a supporting portion and a side
portion provided around the supporting portion to define a
lateral external appearance; a main board including a
ground; a first wireless communication unit configured to
transceive a first signal; a second wireless communication
unit configured to transceive a second signal; and a rear case
configured to cover a rear surface of the main board, wherein
the side portion includes a plurality of conductive members
of which ends are divided into slits, and the plurality of the
conductive members includes a common antenna electri-
cally connectable with the first wireless communication unit
and the second wireless communication unit and configured
to receive the first signal and the second signal; and an
independent antenna electrically connectable with the first
wireless communication unit and configured to receive the
first signal.

} 200




	US 2020 0119429 A1
	US 2020 0119432 A1
	US 2020 0119436 A1
	US 2020 0119439 A1
	US 2020 0127365 A1
	US 2020 0127368 A1
	US 2020 0127384 A1
	US 2020 0127385 A1
	US 2020 0136230 A1
	US 2020 0136231 A1
	US 2020 0136235 A1
	US 2020 0136252 A1
	US 2020 0136261 A1
	US 2020 0144699 A1
	US 2020 0144707 A1
	US 2020 0144712 A1
	US 2020 0144713 A1
	US 2020 0153084 A1
	US 2020 0153086 A1
	US 2020 0153097 A1
	US 2020 0153099 A1
	US 2020 0153115 A1
	US 2020 0153947 A1

