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An electronic device including a metal element and an
antenna element is provided. The antenna element is dis-
posed on a substrate and includes a radiation portion and a
connection portion. A first end of the radiation portion has a
feeding point for receiving a feeding signal, and a second
end of the radiation portion is an open end. A first end of the
connection portion is electrically connected to the first end
of the radiation portion. A second end of the connecting
portion has a first ground point to be electrically connected
the metal element. An orthogonal projection of the metal
element on the substrate and an orthogonal projection of the
antenna element on the substrate are overlapped with each
other. The radiation portion is electrically connected the
metal element through a second ground point.
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(57 ABSTRACT

According to an exemplary embodiment of the present
disclosure, an electronic device may include a housing
having a first side facing a first direction, and a second side
facing a second direction opposite to the first direction, a
communication circuit disposed inside the housing, a dis-
play exposed through the first side of the housing, a con-
ductive plate formed adjacent to the second side of the
housing, a conductive coil formed inside the conductive
plate when viewed from a top of the second side, and having
a plurality of turns electrically connected to the communi-
cation circuit, a first non-conductive material formed inside
the conductive plate when viewed from the top of the second
side, and disposed at least partially between the conductive
plate and the conductive coil and/or between the plurality of
turns of the conductive coil, and a second non-conductive
material for forming at least one part of the second side, and
covering the conductive plate, the conductive coil, and the
first non-conductive material. Various other exemplary
embodiments are also possible.
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(57) ABSTRACT

The integrated microwave-millimeter wave antenna system
with isolation enhancement mechanism is a planar, compact,
multi-band  microwave  multiple-input-multiple-output
(MIMO) antenna system integrated with a millimeter wave
antenna array. The microwave MIMO antenna system cov-
ers multiple standards between (700-6000) MHz, while the
millimeter wave array covers a wider bandwidth of at least
1 GHz with a center frequency ranging from 28-38 GHz.
The millimeter wave antenna array is based on slot antenna
elements and acts as an isolation enhancement structure to
the microwave MIMO antenna system. It acts as a defected
ground structure that improves port isolation of the MIMO
antenna system. This dual functionality within a small form
factor wireless device is highly desirable, as space is very
limited. The system is for beyond 4G wireless standards.
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(57) ABSTRACT

The invention relates to a balanced antenna system com-
prising a radiator connected via a matching circuit to a
balun. In certain embodiments, the radiator comprises a first
radiating element and a second radiating element and the
matching circuit comprises a first impedance-matching cir-
cuit connected to the first radiating element and a second
impedance-matching circuit connected to the second radi-
ating element. The first and second matching circuits may be
identical and are connected through the balun to a single
port. To minimise the component count, the design of the
matching circuit and balun is co-optimised.
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(57) ABSTRACT

There is provided an electronic device including: a first
antenna for wireless communication; a second antenna for
near-field communication that forms a loop by being used
together with the first antenna, at least a part of the second
antenna being positioned at a back surface of a display
region of a display; and a first filter that is provided in the
first antenna or the second antenna, passes a signal of a
frequency band used in the near-field communication to the
first antenna, and blocks inflow of the signal of the fre-
quency band used in the wireless communication into the
second antenna.
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(57) ABSTRACT

Disclosed is a millimeter wave antenna for diagonal radia-
tion. A first metal layer and a second metal layer having a
form of microstrip wire are coated on the bottom surface and
at least a partial region of the top surface of a dielectric
substrate, respectively. When viewed in a direction perpen-
dicular to the top surface of the dielectric substrate, the
second metal layer is covered by the first metal layer. The
microstrip wire of the second metal layer may have a length
of more than half of a wavelength of a RF signal. The
long-wire antenna has a radiation pattern in upward diagonal
direction when a signal to transmit is fed under a condition
that the first metal layer is grounded. The form of the second
metal layer may be a straight line, Y-shape, \-shape, or etc.
An impedance matching metal layer may be added to the
second metal layer.
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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a housing and a connection part. The housing
includes a first housing portion that includes a first side face,
and a second housing portion that includes a second side
face. The connection part connects the first housing portion
and the second housing portion. A first conductive member
extends along at least a portion of the first side face, a first
non-conductive member is disposed on the first side face, a
second conductive member extends along at least a portion
of the second side face, a second non-conductive member is
disposed on the second side face, and when the second
housing portion faces the first housing portion, the first
non-conductive member and the second non-conductive
member are substantially aligned.

300




US 20170149116A1
a9y United States

a2) Patent Application Publication (o) Pub. No.: US 2017/0149116 A1

CAI et al. (43) Pub. Date: May 25, 2017
(54) ELECTRONIC DEVICE AND ANTENNA OF (30) Foreign Application Priority Data
THE SAME
May 26, 2014 (CN) wooooovcereesree, 201420273632.0

(71) Applicant: BYD COMPANY LIMITED,
Shenzhen, Guangdong (CN)

Publication Classification

(51) Int.CL
(72) Inventors: Qinyang CAI, Shenzhen, Guangdong HO01Q 1/22 (2006.01)
(CN); Yijin WANG, Shenzhen, HO1Q 13/10 (2006.01)
Guangdong (CN); Wensong WANG, (52) US. CL
Shenzhen, Guangdong (CN); Munyong CPC ... HO1Q 1/2266 (2013.01); HOIQ 13/10
CHOI, Shenzhen, Guangdong (CN) (2013.01)
57 ABSTRACT

An electronic device and an antenna of an electronic device
are provided. The electronic device includes a metal shell,
and the antenna includes: a radiating surface formed by
metal shell and having a slot group penetrated therethrough
in an up and down direction of the metal shell, the slot group
including a plurality of slots; a medium filling layer includ-
ing a body part disposed on a lower surface of the metal shell

(73) Assignee: BYD COMPANY LIMITED,
Shenzhen, Guangdong (CN)

(21) Appl. No..  15/313,015
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. and a plurality of filling parts disposed on an upper surface
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(2) Date: Nov. 21, 2016 of the medium filling layer.

10




US 20170149117A1
a9y United States

a2) Patent Application Publication (o) Pub. No.: US 2017/0149117 A1l

Kashiwagi (43) Pub. Date: May 25, 2017
(54) DATA COMMUNICATION DEVICE Publication Classification
(51) Int. Cl
(71) Applicant: KABUSHIKI KAISHA TOSHIBA, HOIQ 1/22 (2006.01)
Tokyo (JP) HOIQ 1/50 (2006.01)
HOIQ 1/48 (2006.01)
_ e (52) US. CL
(72) lnventor:  Ippei Kashiwagi, Ome Tokyo (JP) CPC oo HO1Q 1/2266 (2013.01); HO1Q 1/48

(2013.01); HOIQ 1/50 (2013.01)

(1) Appl. No.: 15/359,507 67D ABSTRACT
According to one embodiment, a data communication
device includes a housing and an antenna. The housing
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' e ential edges continuous with edges of the base and formed
of a resin material. The antenna is accommodated in the

(30) Foreign Application Priority Data housing and includes a conductive portion grounded via the
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An integrated structure of a metal housing and an antenna of
an electronic apparatus, where the electronic apparatus
includes the metal housing and an antenna structure, the
antenna structure includes an antenna main body, at least one
micro gap set is disposed on the metal housing, the at least
one micro gap set includes micro gaps, the at least one micro
gap set divides the metal housing to form at least one metal
region, and the at least one metal region is connected to the
antenna main body to serve as a radiating body of the
antenna structure.
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An eight-frequency band antenna includes a carrier, a high-

frequency segment, a low-frequency segment, a printed

. circuit board (PCB) and an inductor. The high-frequency

(21) Appl. No.: 14/948,237 segment is arranged on left side of the carrier and the
low-frequency segment is arranged on right side of the
carrier. The radiator on the bottom face of the carrier
electrically connects with the micro strip of the PCB and the
ground line of the ground metal when the carrier is fixed to
the PCB. Moreover, the low-frequency segment is corre-

(72) Inventor: Ronan Quinlan, Taoyuan City (TW)
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quency and bandwidth of the antenna.
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Nov. 5, 2013. turned off, the first metal portion, the second metal portion,
a shorting metal portion and the first switch form a loop
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(57) ABSTRACT

A multi-band antenna includes a circuit board having an
insulation dielectric layer, a first ground plane and an
impedance matching circuit formed on a first plane of the
circuit board, and a second ground plane formed on a second
plane of the circuit board. A slot antenna radiation main
body, formed at a location of the second ground plane and
corresponding to the exposed part of the insulation dielectric
layer, includes first and second radiation main bodies. The
first radiation main body includes a first impedance match-
ing part and a first resonance part. The second radiation main
body includes a second impedance matching part and a
second resonance part. The first resonance part includes a
plurality of first bends, a first segment, and a second seg-
ment. The second resonance part includes a plurality of
second bends, a third segment, and a fourth segment.
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(57) ABSTRACT

A multimode antenna structure is provided for transmitting
and receiving electromagnetic signals in a communication
device. The antenna structure includes a plurality of antenna
ports for coupling to the circuitry; a plurality of antenna
elements, each operatively coupled to a different one of the
antenna ports; and a plurality of connecting elements. The
connecting elements each electrically connect neighboring
antenna elements such that the antenna elements and the
connecting elements are arranged about the periphery of the
antenna structure and form a single radiating structure.
Electrical currents on one antenna element flow to connected
neighboring antenna elements and generally bypass the
antenna ports coupled to the neighboring antenna elements
such that an antenna mode excited by one antenna port is
generally electrically isolated from a mode excited by
another antenna port at a given desired signal frequency
range, and the antenna structure generates diverse antenna
patterns.
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(57) ABSTRACT

An antenna structure includes a metallic member, a radiating
portion, and a meander portion. The metallic member
defines at least one slot and is divided into a first metallic
portion and a second metallic portion by the at least one slot.
The radiating portion is electrically connected to the first
metallic portion and is configured to feed current to the first
metallic portion. The meander portion is configured to
activate a low-frequency mode of the antenna structure and
maintain high-frequency characteristics of the antenna struc-
ture. The second metallic portion is spaced apart from the
first metallic portion and is grounded. The meander portion
includes a first end and a second end. The first end of the
meander portion is electrically connected to the first metallic
portion, and the second end of the meander portion is
grounded.
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(57) ABSTRACT

A mobile device includes a metal back cover and a printed
circuit board. The metal back cover has a slot. The printed
circuit board includes a dielectric substrate, a first metal
element, a second metal element, and via elements. The first
metal element is disposed on a top surface of the dielectric
substrate. The second metal element is disposed on a bottom
surface of the dielectric substrate. The via elements are
formed in the dielectric substrate, and are coupled between
the first metal element and the second metal element. The
first metal element is coupled to the metal back cover, such
that a slot antenna is formed by the printed circuit board and
the slot of the metal back cover. The slot antenna is excited
by a signal source which is coupled to the second metal
element.

132
134
136
138

130

138 138 1

i

i

iy

L A0

—132

Y136

8



US 20170162932A1

a2y Patent Application Publication (o) Pub. No.: US 2017/0162932 A1

a9 United States

WU et al. (43) Pub. Date: Jun. 8, 2017
(54) ANTENNA MODULE HO1Q 13/10 (2006.01)
HOI1Q 1/48 (2006.01)
(71) Applicant: PEGATRON CORPORATION, (52) US.CL
TAIPEI CITY (TW) CPC oo HOIQ 1/243 (2013.01); HOIQ 1/48

(72) Inventors: Chien-Yi WU, TAIPEI CITY (TW);
Cheng-Hsiung WU, TAIPEI CITY
(TW); Chao-Hsu WU, TAIPEI CITY
(TW); Shih-Keng HUANG, TAIPEI
CITY (TW)

(21) Appl. No.: 15/335,461

(22) Filed: Oct. 27, 2016
(30) Foreign Application Priority Data
Dec. 3, 2015 (TW) v 104140521

Publication Classification
(51) Imt. ClL

HOIQ 1724 (2006.01)
HOIQ 21/00 (2006.01)
100

(2013.01); HOIQ 21/00 (2013.01); HO1Q
13/10 (2013.01)

(57) ABSTRACT

An antenna module includes a parasitic unit and a first
antenna unit. The parasitic unit includes a first parasitic
radiation portion and a second parasitic radiation portion.
The second parasitic radiation portion is electrically con-
nected to the first parasitic radiation portion. The first
parasitic radiation portion and the second parasitic radiation
portion surround a central area. The first antenna unit
includes a feeding terminal, a ground terminal and a first
radiation portion, in which the ground terminal is electri-
cally connected to a ground portion. The feeding terminal is
configured to transmit and receive a first antenna signal. The
first radiation portion is configured to collaborate with the
parasitic unit to generate a first resonant mode. The first
resonant mode includes a central frequency, a frequency
twice of the central frequency and a frequency three times of
the central frequency.
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(57) ABSTRACT

A laminated antenna structure includes a substrate, a first
conductive circuit layer, an insulating colloidal layer, a
second conductive circuit layer and a conductive structure.
The first conductive circuit layer is disposed on or above the
substrate, the second conductive circuit layer is disposed
above the first conductive circuit layer, and the insulating
colloidal layer is disposed between the first and the second
conductive circuit layers. The first conductive circuit layer,
the insulating colloidal layer and the second conductive
circuit layer form a laminated capacitive structure. The
conductive structure is electrically connected to a signal
source on the substrate, and the signal source is electrically
connected to at least one of the first conductive circuit layer
and the second conductive circuit layer. The insulating
colloidal layer contains catalyzers.
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The disclosure is related to an antenna device with continu-
ous bending structure using the antenna. The radiation body
of the antenna device includes a main region having at least
three L-type continuous bending structures, and a ground
region having at least one L-type bending structure. Two
adjacent sides of the planar structure of the antenna device
render an aspect ratio of approximately one to one. A signal
feeding point and a signal grounding point are formed upon
the main region. The two points are connected over a wire
for forming a signal-feeding direction. According to a
demand, the aspect of the present invention allows for
modifying the signaling direction of the antenna by adjust-
ing the mounting angle in an electronic device so as to
modify the direction of radiation field intensity of the
electronic device.
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(57) ABSTRACT

An antenna array includes a ground conductor portion, a first
antenna and a second antenna. The ground conductor portion
has a first edge and a second edge. The first antenna has a
first no-ground radiating area and a first feeding conductor
portion. The second antenna has a second no-ground radi-
ating area and a second feeding conductor portion. The first
no-ground radiating area is formed and surrounded by a first
grounding conductor structure, a second grounding conduc-
tor structure, and the first edge, and the first no-ground
radiating area has a first breach. The second no-ground
radiating area is formed and surrounded by a third grounding
conductor structure, a fourth grounding conductor structure,
and the second edge, and the second no-ground radiating
area has a second breach. The first and second feeding
conductor portions are respectively and electrically con-
nected to a first signal source and a second signal source.




US 2017017054

a9 United States

Al

Y
J

a2y Patent Application Publication (o) Pub. No.: US 2017/0170543 A1

Lee et al.

43) Pub. Date: Jun. 15, 2017

(54) ANTENNA AND ELECTRIC DEVICE USING

THE SAME

(71) Applicant: ASUSTeK COMPUTER INC., Taipei
City (TW)

Inventors:

(72) Cheng-Tse Lee, Taipei City (TW);

Saou-Wen Su, Taipei City (TW)
(73)

Assignee: ASUSTeK COMPUTER INC., Taipei

City (TW)
@1 15/376,682

(22)

Appl. No.:

Filed: Dec. 13, 2016

(30) Foreign Application Priority Data

Dec. 15, 2015 104142046

(TW)
Publication Classification

(51) Int.CL
HO1Q 1/22
H01Q 9/04
HO1Q 1/48

(2006.01)
(2006.01)
(2006.01)

XY
4

<>
SRSISR
LSRSISISS
A 26 %o % %N
LSS
0 e e e >
LSSSSSS

Y/(

9

(52) US.CL
CPC oo HOIQ 172266 (2013.01); HO1Q 1/48
(2013.01); HOIQ 9/0421 (2013.01)
(57) ABSTRACT

An antenna is provided. The antenna includes: an antenna
ground plane; a radiating unit parallel to the antenna ground
plane, the radiating unit including: a common unit; a first
branch extended from the common unit along a first direc-
tion; a second branch extended from the common unit along
a second direction, wherein the first direction and the second
direction are inverse; a third branch separated from the first
branch and the second branch and extending outwardly from
the common unit; a shorting unit located between a plane of
radiating unit located and a plane of the antenna ground
plane and connected to the common unit and the antenna
ground plane; and a feeding unit located between a plane of
the radiating unit and a plane of the antenna ground plane,
wherein the feeding unit is separated from the shorting unit
and connected to the third branch, and the shorting unit and
the feeding unit are located on the same side.
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(57) ABSTRACT

An embodiment of the present disclosure discloses an ultra-
wide-band parasitic antenna and a mobile terminal. The
antenna comprises an antenna feed unit, an antenna ground-
ing unit and an antenna radiation part which are disposed on
an antenna bracket, a first parasitic antenna resonance part
disposed on the antenna bracket and connected with the
antenna radiation part, a second parasitic antenna resonance
part disposed out of the antenna bracket, wherein the second
parasitic antenna resonance part and the antenna radiation
part in a coupled relationship. The ultra-wide-band parasitic
antenna and the mobile terminal provided by the embodi-
ment of the present disclosure save antenna design space for
the mobile terminal, save project cost and avoid consump-
tion.
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(57) ABSTRACT

An embodiment of the present disclosure discloses an
antenna for a full-metal back cover and a mobile terminal.
The antenna fur a full-metal back cover comprises a para-
sitic antenna resonance part disposed on an assembled part
of a mobile terminal;, when the mobile terminal is
assembled, the parasitic antenna resonance part and an
antenna body disposed on a full-metal back cover are in a
position correspondence relationship; the antenna body
comprises an antenna feed unit, an antenna grounding unit
and an antenna radiation part; and the parasitic antenna
resonance part and the antenna radiation part are in a
coupled relationship. The antenna for a full-metal back
cover and the mobile terminal provided by the embodiment
of the present disclosure realize an effect of expanding
antenna frequency band, improve antenna performance and
save antenna design space and project development cost.
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133

An electronic device including an antenna is provided. The
electronic device includes a ground plane, an antenna ele-
ment that is electrically connected to the ground plane
through a first electrical path, a receptacle that accommo-
dates an external connector that is electrically connected to
the ground plane and comprises a conductive line, and a
control circuit that is configured to: detect whether the
external connector is inserted into the receptacle, and change
the first electrical path to a second electrical path or add the
second electrical path to the first electrical path between the
antenna element and the ground plane, when the external
connector is inserted into the receptacle.
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(57) ABSTRACT

A surface-mount multi-band antenna includes a carrier, a
first radiator, a second radiator, and a third radiator. The first
radiator, the second radiator and the third radiator are
respectively arranged on faces of the carrier. The first
radiator includes a first rectangular region and a second
rectangular region arranged on the bottom face of the carrier.
The second radiator includes a third rectangular region and
a fourth rectangular region on the bottom face. The second
rectangular region has an opened area on the surface of the
bottom face to provide coupling effect to increase band-
width. One end of the fourth rectangular region forms a
ground point and has a separation of 0.75 mm with the
second rectangular region to provide matching. The fourth
rectangular region has a length of 9.9 mm to add one more
mode.
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(57) ABSTRACT

A portable electronic device including a front cover, a back
cover and a circuit board is provided. The circuit board is
located between the front cover and the back cover. The back
cover is combined with the front cover and includes a back
section, a plurality of side sections and a separator, at least
one of the side sections adjacent to the back cover includes
a groove close to the back section and a slot far away from
the back section, the slot is connected through to the groove,
a first antenna unit and a second antenna unit are defined at
the side section by the groove and the slot. The separator is
located in the groove and the slot.
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An antenna assembly and an electronic device are provided.
The antenna assembly includes: an antenna body having a
feed point, a first grounding point, a second grounding point,
and a third grounding point; a feed circuit connected with the
antenna body via the feed point; a first grounding circuit
configured to provide at least two low frequency states and
connected with the antenna body via the first grounding
point; a second grounding circuit connected with the antenna
body via the second grounding point; and a third grounding
circuit connected with the antenna body via the third
grounding point.
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(57) ABSTRACT

A portable information handling system has plural antennae
integrated in a housing proximate a touchscreen display. An
antenna controller interfaced with the touchscreen display
alters performance settings of the plural antennae, such as
impedance tuning settings and selection of one or more
antenna as active and/or idle. Touchscreen display touched
locations and touch area sizes are associated in a table with
predetermined performance settings for lookup by the
antenna controller.
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Embodiments of the present invention provide a wireless
electronic communication device, in particular a mobile
phone, including a transceiver, a display, a keyboard, an
antenna to be used with GSM 2G 800/900/1800/1900 MHz
radio frequencies. The antenna is mounted in a antenna
socket inside a casing, wherein the antenna socket is made
in the form of a notch at the back of the casing and vertical
walls of the notch being spatially shaped, preferably along
a wavy serrated line. The ratio of a circumferential length of
the wavy edge line (Lz) to a length of the inner contour of
the notch (L) satisfies the following relationship: Lz/[.>1.4,
wherein Lz is the circumferential length of the wavy edge
line and L is the length of the inner contour of the antenna
socket notch.




