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(57) ABSTRACT

A communication device includes a main body, a mother
board, a housing and a first antenna. The main body is
formed with a rim. The mother board is arranged at a first
side of the main body. The housing is mounted on the main
body and configured to cover the mother board. An orthogo-
nal projection of the housing onto the main body defines a
covering range. The first antenna is electrically connected to
the mother board and arranged along the rim of the main
body. Wherein, at least one portion of the first antenna is
located outside the covering range of the housing.

10

20 J/




US 20170365914A1

a9 United States

a12) Patent Application Publication () Pub. No.: US 2017/0365914 A1

HONG et al. 43) Pub. Date: Dec. 21, 2017
(54) ANTENNA AND ELECTRONIC DEVICE HOIQ 5/50 (2006.01)
INCLUDING THE SAME HO01Q 1/38 (2006.01)
HO4L 5/14 (2006.01)
(71) Applicant: Samsung Electronics Co., Ltd., HO04B 7/12 (2006.01)
Gyeonggi-do (KR) (52) US.CL
. CPC ....cceuee. HO1Q 1/243 (2013.01); HO4L 5/14
(72) Inventors: Sang Ho HONG, Gyeonggi-do (KR); (2013.01); HO4B 7/12 (2013.01); HOIQ 5/50
Mu Chang SON, Gyeonggi-do (KR); (2015.01); HO1Q 1/38 (2013.01); HO4B
Sllllg Chul PARK, Seoul (KR) 7/0805 (201301)
(73) Assignee: Samsung Electronics Co., Ltd.
(57) ABSTRACT
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Disclosed is an electronic device including a first antenna
(22) Filed: Jun. 16, 2017 element configured selectively to receive signals of a first
frequency band and a second frequency band or of the first
(30) Foreign Application Priority Data frequency band and a third frequency band, a second
antenna element configured to receive a signal of the third
Jun. 16, 2016 (KR) oo 10-2016-0075156 frequency band, a transceiver configured to be electrically
L . . connected with the first antenna element and the second
Publication Classification antenna element, and a processor configured to be electri-
(51) Imt. CL cally connected with the transceiver. The electronic device
HO01Q 124 (2006.01) performs carrier aggregation using the second frequency
H04B 7/08 (2006.01) band and the third frequency band.
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(L] R, BTt A substrate type antenna for conducting signal transmitting/

receiving with using two (2) antennas, each having almost
same resonance frequency, wherein each of those two (2)
antennas applies therein a spiral antenna having an antenna
side coupling pattern, which is positioned to face to a power
Jun. 21,2016 (JP) woovervcrrersnrnenne 2016122865  Sopply peint side soupling pafier, amd 2 spiel antenua
having a spiral antenna pattern, which is coupled to the
antenna side coupling pattern, and wherein those two (2)
antennas are positioned in such a manner that extending

(22) Filed: Jun. 20, 2017

(30) Foreign Application Priority Data

Publication Classification

(51) Imt.CL directions of the facing end portions, being closest to each
H0IQ 138 (2006.01) other in the spiral antenna patterns of those two (2) antennas,
HO01Q 9727 (2006.01) are not aligned to each other, but are shifted in different
HOIQ 3/12 (2006.01) directions.
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(57) ABSTRACT

A microstrip antenna including: a substrate; a radiating
slotted patch; a square plate; and a coaxial feed, wherein the
coaxial feed further comprises an inner central conducting
pin; wherein the substrate is sandwiched between the radi-
ating slotted patch and the square plate, and wherein the
coaxial feed is connected to the square plate, and the inner
central conducting pin of coaxial feed passes through the
substrate and is connected to the radiating slotted patch.
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A handheld device includes a metal frame, two switches, and
an antenna feedpoint, where two slits are disposed at the
metal frame; the slits divide the metal frame into a left
frame, a middle frame, and a right frame; two sides of each
slit are bridged by one switch, where one of the switches is
in a connected state, the other of the switches is in a
disconnected state, and the two switches perform state
switching when a user’s finger connects a slit corresponding
to the switch in a disconnected state; and the antenna
feedpoint is electrically connected to the middle frame, and
the left frame and the right frame are grounded, to form an
antenna.
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Frederikshavn (DK) resonance that interferes with and is mutually coupled to a
(21) Appl. No.: 15/193,958 second antenna element operating in a same frequency
range, such as a low band frequency range. One or more
(22) Filed: Jun. 27, 2016 parasitic scattering elements can generate the additional
A . . current path between the two antennas and isolate the two
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(57) ABSTRACT

An electronic device is provided. The electronic device
includes a housing including a first surface, a second surface
disposed facing an opposite side of the first surface, and a
side surface configured to surround at least a portion of a
space between the first surface and the second surface, a first
elongated metal member configured to form a first portion of
the side surface and including a first end and a second end,
at least one communication circuit electrically connected to
a first point of the first elongated metal member through a
capacitive element, at least one ground member disposed in
an interior of the housing, and a first conductive member
configured to electrically connect a second point of the first
elongated metal member to the ground member. The second
point of the first elongated metal member is disposed closer
to the second end than to the first point.
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An antenna structure includes a metal shell including a
grounded middle frame provided with a main body and sides
bent and extending from two sides of the main body and a
radiating part serving as an antenna radiating body. The
radiating part forms an insulation filled gap with the middle
frame. Two ends of the radiating part are arranged opposed
to each other for forming an insulation filled breaking joint.
A circuit board is arranged below the metal shell, and one
side of the circuit board adjacent to the radiating part forms
a clearance zone between the circuit board and the radiating
part. The antenna further includes a feeding point, at least
one ground point, and a tuning circuit. The feeding point is
close to the breaking joint, and the ground point includes a
first ground point and a second ground point.
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connection end of the first metal element is coupled to the
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HOIQ 124 (2006.01) The connection end of the second metal element is coupled
HOIQ 1/48 (2006.01) to the ground plane, and is adjacent to the second feeding
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(57) ABSTRACT

A MIMO antenna is disclosed, including: a first antenna, a
second antenna, and an adjustable decoupling structure. The

Continuation of ~application No. PCT/CN2015/  ,djustable decoupling structure is disposed between the first
074304, filed on Mar. 16, 2015. antenna and the second antenna, and is configured to reduce
L . . coupling between the first antenna and the second antenna.
Publication Classification The adjustable decoupling structure includes a first adjust-
Int. Cl. able capacitor and a second adjustable capacitor that are
HO01Q 1/52 (2006.01) connected in series and a first adjustable inductor and a
HO01Q 9/42 (2006.01) second adjustable inductor that are connected in parallel.
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