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(57) ABSTRACT

Disclosed is an electronic device, which includes a housing,
a display that is exposed through a first region of a front
surface of the housing, a first antenna radiator that is
positioned within the housing, and a communication circuit
that is positioned within the housing. The display includes a
pixel layer including pixels and a conductive sheet layer
under the pixel layer. The conductive sheet layer includes a
first conductive region, a second conductive region, and a
slit interposed between the first conductive region and the
second conductive region. The first antenna radiator is
electrically connected with the first conductive region of the
conductive sheet layer. The communication circuit receives
a signal in a specified frequency band through the first
antenna radiator and the first conductive region. Above this,
various embodiments figured out through the specification
are possible.
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pattern on the dielectric layer and a signal pad on the
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that is electrically connected to the radiation pattern and is
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a margin region adjacent to the bonding region. Impedance
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(21) Appl. No.: 16/410,177

A mobile device includes a metal back cover, an edge
appearance element, a display device, a supporting element,

(22) Filed: May 13, 2019 an antenna structure, and a ground element. The edge
appearance element is made of a nonconductive material.
(30) Foreign Application Priority Data The edge appearance element is connected to the metal back
cover. The display device is disposed opposite to the metal
Jan. 24,2019 (TW) o 108102627 back cover. The antenna structure is disposed on the sup-
A . . porting element. The antenna structure is positioned
Publication Classification between the edge appearance element and the display
(51) Int. CL device. The ground element is coupled to the metal back
HO01Q 1/48 (2006.01) cover. The electromagnetic waves of the antenna structure
H01Q 1722 (2006.01) are transmitted through the edge appearance element, such
H01Q 5/10 (2006.01) that the mobile device supports wireless communication.
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(57) ABSTRACT

An antenna unit, a MIMO antenna and a handheld device.
The antenna unit includes a feeder and a radiator, wherein
the radiator is in a 90°-rotated U shape and includes a first
horizontal part, a first vertical part and a second horizontal
part, two ends of the first vertical part are respectively
connected to the first horizontal part and the second hori-
zontal part; the feeder is located in the U shape and includes
a second vertical part, a third horizontal part and a third
vertical part, two ends of the third horizontal part are
respectively connected to the second vertical part and the
third vertical part, and the second vertical part and the third
vertical part are located on different sides of the third
horizontal part. The MIMO antenna has an ultra wideband.
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&7

A mobile computing device including a modal antenna is
disclosed. The mobile computing device may include a radio
frequency circuit and a modal antenna mechanically coupled
to a portion of the mobile computing at a location that is
remote from the radio frequency circuit. The modal antenna
may include a driven element and a parasitic element
positioned proximate to the driven element. The modal
antenna may be operable in a plurality of different modes.
Each mode may be associated with a different radiation
pattern. The mobile computing device may include a trans-
mission line coupling the radio frequency circuit to the
modal antenna. The radio frequency circuit may be config-
ured to transmit an RF signal over the transmission line to
the modal antenna and configured to communicate a control
signal to adjust the mode of the modal antenna over the
transmission line.

ABSTRACT

Communicating an RF Signal from a Radio Frequency | 1202
Circuit to a Modal Antenna Coupled to a Portion of the -
Mobile Computing Device at a Location that is Remote
from the Radio Frequency Circuit
4
Controlling, from the Radio Freguency Circuit, am j,»; 204

Flectrical Characteristic Associaled with a Parasitic
Element of the Modal Antenna to Adjust the Mode of
the Modal Antenna
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An antenna structure includes a first radiation element, a
second radiation element, and a third radiation element. The
first radiation element has a feeding point. The third radia-
tion element is coupled through the second radiation element
to the first radiation element. The third radiation element has
a first opening and a second opening which are separate from
each other. The antenna structure covers a first frequency
band, a second frequency band, and a third frequency band.
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(57) ABSTRACT

The present disclosure provides a multi input multi output
antenna device including a main board, two end areas of the
main board are respectively provided with a group of
antenna radiating units, a middle area of the main board is
provided with a metal ground unit, wherein a first group of
antenna radiating units on one end area of the main board
includes a first top-layer radiating subunit and a first bottom-
layer radiating subunit, a second group of antenna radiating
units on the other end area of the main board includes a
second top-layer radiating subunit and a second bottom-
layer radiating subunit, and the metal ground unit on the
middle area of the main board includes a top-layer metal
ground and a bottom-layer metal ground, and a first feeding
port and a second feeding port are arranged on the bottom
metal ground.
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IP) An electronic device is disclosed. The electronic device

includes an antenna module having an antenna, and a body
chassis storing electronic components. The body chassis,
(21) Appl. No.: 16/747,193 which is made of an electromagnetic shielding material such
as metal, has a flat plate with a processor arranged thereon
and with a cutout portion formed at an end portion thereof,
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a dent wall connected to the cutout portion and to the rear
(30) Foreign Application Priority Data plate. The antenna module is provided in an antenna section
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(21) Appl. No.: 16/732,683 An electronic device is disclosed. The electronic device
T ’ includes a conductive plate, an opening, two feeding parts,
(22) Filed: Jan. 2, 2020 and an electronic assembly. The opening is disposed at a side
of the conductive plate. The opening has a first side and a
(30) Foreign Application Priority Data second side opposite to each other, and the first side and the
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(57) ABSTRACT

The present disclosure relates to an electronic device, and
the electronic device may include a circuit board provided
within a main body of the electronic device, on which a
conductive layer made of a conductive material and a
dielectric layer made of an insulating material are alternately
laminated; at least one or more patch antennas disposed on
the circuit board; a core layer located at a central portion
inside the circuit board, and configured with any one of the
dielectric layers; a ground layer disposed below the core
layer; and an EBG structure located inside the circuit board
in a symmetrical shape at the top and bottom with respect to
the core layer, and the EBG structure restricts operating
frequency signals radiated from the respective patch anten-
nas from being interfered with each other.
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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a first housing structure including a conductive first
side member, a second housing structure including a con-
ductive second side member, a hinge structure rotatably
connecting the first housing structure and the second hous-
ing structure, and a printed circuit board. The first side
member or the second side member may include a first side
face, a second side face, a third side face, a fourth side face,
a first slit formed in the fourth side face, and a second slit
formed in any one of the first side face, the second side face,
and the third side face. At least a part of the second side face
or the third side face between the first slit and the second slit
may be made of a conductive material and electrically
connected to the printed circuit board as a radiating con-
ductor.
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(57) ABSTRACT

An antenna device includes a dielectric layer and a radiation
electrode on an upper surface of the dielectric layer. The
radiation electrode includes a plurality of electrode lines
therein. The radiation electrode has a visibility index in a
range from —1.4 to 1.9. An electrode visibility is suppressed
and a signaling sensitivity is enhanced from the radiation
electrode. A display device including the antenna device is
also provided.
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