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(57) ABSTRACT

An antenna includes a first radiation part, a matching circuit,
and a feed source, where the first radiation part includes a
first radiator, a second radiator, and a capacitor structure. A
first end of the first radiator is connected to the feed source
using the matching circuit, the feed source is connected to a
grounding part, a second end of the first radiator is con-
nected to a first end of the second radiator using the
capacitor structure, a second end of the second radiator is
connected to the grounding part, the first radiation part is
configured to generate a first resonance frequency, and a
length of the second radiator is one-eighth of a wavelength
corresponding to the first resonance frequency which helps
to reduce an antenna length, and a volume of a mobile
terminal.

100c¢




US 20190260127A1

a2y Patent Application Publication o) Pub. No.: US 2019/0260127 A1

a9y United States

SHI et al.

43) Pub. Date: Aug. 22,2019

(54) MULTI-BAND WIRELESS SIGNALING

(71) Applicant: QUALCOMM Incorporated, San
Diego, CA (US)

(72) Inventors: Guining SHI, San Diego, CA (US);
Young Jun SONG, San Diego, CA
(US); Allen Minh-Triet TRAN, San
Diego, CA (US); Mohammad Ali
TASSOUDJI, San Diego, CA (US);
Elizabeth WYRWICH, San Diego, CA
(US); Julio ZEGARRA, La Jolla, CA
(US); Clinton James WILBER, San
Diego, CA (US); Neil BURNS, San
Diego, CA (US); Jorge FABREGA
SANCHEZ, San Diego, CA (US)

(21) Appl. No.: 16/276,957
(22) Filed: Feb. 15, 2019
Related U.S. Application Data

(60) Provisional application No. 62/710,403, filed on Feb.

16, 2018.

Publication Classification

(51) Int. CL

HO01Q 5/371 (2006.01)

HO1Q 1/38 (2006.01)

HO1Q 9/04 (2006.01)
(52) US.CL

CPC ... HO1Q 5371 (2015.01); HO1Q 9/0421

(2013.01); HOIQ 1/38 (2013.01)

(57) ABSTRACT

An antenna system for transducing radio-frequency energy
includes: a first antenna sub-system comprising a plurality of
radiators and a ground conductor, each of the plurality of
radiators being sized and shaped to transduce millimeter-
wave energy between first wireless signals and first electri-
cal current signals; and a second antenna sub-system com-
prising a first radiator configured to transduce sub-6 GHz
energy between second wireless signals and second electri-
cal current signals, wherein the first radiator comprises the
ground conductor.
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An electronic device is provided. The electronic device
includes a housing including a front plate and a back plate
facing away from the front plate, a display positioned within
the housing and exposed through the front plate, and a
printed circuit board (PCB) interposed between the front
plate and the back plate. The back plate includes a first
conductive part having a quadrangular cutting elongated
from a corner in the second direction, when viewed from
above the back plate, a second conductive part positioned in
the cutting, when viewed from above the back plate, and an
insulating part of an L shape elongated between the first
conductive part and the second conductive part, when
viewed from above the back plate, and contacting the first
conductive part and the second conductive part.
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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a housing, a wireless communication circuit, a first
antenna radiator electrically connected with a first ground, a
second antenna radiator electrically connected with a second
ground, a feeding unit that feeds at least one of the first
antenna radiator or the second antenna radiator, and a first
switch that operates at a first connection state where the
feeding unit and the first antenna radiator are electrically
connected to each other, at a second connection state where
the feeding unit and the second antenna are electrically
connected to each other, or at a third connection state where
the feeding unit and the first antenna radiator are connected
to each other and the feeding unit and the second antenna
radiator are electrically connected to each other, based on a
first control signal from the wireless communication circuit.
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(57) ABSTRACT

According to various embodiments of the present disclosure,
an electronic device may include: an array antenna including
a plurality of first radiating conductors that transmit or
receive a wireless signal in a first frequency band and are
arranged on a circuit board; and a lens unit including at least
one lens disposed on a housing of the electronic device to
correspond to the first radiating conductors. The lens unit
may refract or reflect a wireless signal transmitted/received
through each of the first radiating conductors. The electronic
device as described above may be variously implemented
according to embodiments. For example, a portion of the
lens unit may transmit/receive a wireless signal in a fre-
quency band that is different from the frequency band of the
wireless signal transmitted/received by the first radiating
conductors.
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(57) ABSTRACT

The present invention relates to a mobile terminal compris-
ing: a terminal body; a first antenna device which is provided
inside the terminal body and implements a resonant fre-
quency of a first frequency band; and a second antenna
device which is formed so as to be adjacent to the first
antenna and implements a resonant frequency of a second
frequency band, wherein the second antenna device is an
antenna array formed by including a plurality of dielectrics
operating as a radiator.
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A distributed antenna system (DAS) includes a wideband
antenna device having respective transmit and receive anten-
nas disposed in a single package and arranged to provide
mutual isolation so that in use noise from the transmit
antenna is isolated from the receive antenna, whereby recep-
tion is possible at the same frequency as transmission.
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(57) ABSTRACT

An electronic device includes a housing including a first
plate including a glass plate, a second plate facing the first
plate, and a side surface surrounding a space between the
first plate and the second plate, a display positioned inside
the space and exposed through a first area of the first plate,
an antenna structure at least partially overlapping a second
area of the first plate when viewed from above the first plate
and which is connected to the second area, and a processor.
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