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(57) ABSTRACT

An electronic device, of the present disclosure, may include:
a housing; an antenna unit disposed inside the housing and
including a conductive pattern configured to generate a
magnetic field; a plate comprising at least a part of the
housing and including a material through which at least a
part of the magnetic field generated by the conductive
pattern can pass; and a control circuit configured to transmit
at least one piece of payment information to an external
device using the conductive pattern, wherein the antenna
unit including the conductive pattern includes: a first coil
having a first plurality of turns that is substantially perpen-
dicular to one surface of the plate; and a second coil having
a second plurality of turns that is substantially parallel to the
surface of the plate, and a shielding structure comprising a
shielding material is disposed inside the first coil or below
the second coil. The electronic device, according to various
example embodiments of the present disclosure, can imple-
ment various read-out methods (for example, a Near Field
Communication (NFC) method and a Magnetic Secure
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(57) ABSTRACT

A mobile device includes a dielectric substrate, a metal
layer, a metal housing, a nonconductive partition, at least
one connection element, and a feeding element. The metal
layer is disposed on the dielectric substrate, and includes an
upper element and a main element, wherein a slot is formed
between the upper element and the main element. The metal
housing is substantially a hollow structure, and has a slit,
wherein the slit is substantially aligned with the slot of the
metal layer. The connection element couples the upper
element of the metal layer to the metal housing. The feeding
element is coupled to the upper element of the metal layer
or coupled to the metal housing. An antenna structure is
formed by the feeding element, the upper element of the
metal layer, the connection element, and the metal housing.
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form a first radiator and a second radiator, respectively.

9 Claims, 4 Drawing Sheets

12



a2 United States Patent
Cho et al.

US010516204B2

ao) Patent No.: US 10,516,204 B2
45) Date of Patent: Dec. 24, 2019

(54) ELECTRONIC DEVICE INCLUDING
SUPPORT MEMBER HAVING ANTENNA
RADIATOR

(71) Applicant: Samsung Electronics Co., Ltd.,
Gyeonggi-do (KR)

(72) Inventors: Bumjin Choe, Gyeonggi-do (KR);
Yong-Youn Kim, Gyeonggi-do (KR);
Soon Park, Gyeonggi-do (KR);
Kyu-Hyuck Kwak, Gyeonggi-do (KR);
Han-Jib Kim, Gyeonggi-do (KR);
Hyo-Seok Na, Gyeonggi-do (KR);
Chi-Hyun Cho, Gyeonggi-do (KR)

(73) Assignee: Samsung Electronics Co., Ltd.,
Yeongtong-gu, Suwon-si, Gyeonggi-do
(KR)

(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21) Appl. No.: 15/902,035

(22) Filed: Feb. 22, 2018

(65) Prior Publication Data
US 2018/0241115 Al Aug. 23, 2018

(30) Foreign Application Priority Data
Feb. 23, 2017  (KR) ccoeevevrreernee 10-2017-0023960

(51) Imt.CL

H01Q 124 (2006.01)

HO04M 1/02 (2006.01)

(Continued)

(52) US. CL

CPC ..o HO01Q 17243 (2013.01); HOIQ 1/36

(2013.01); HOIQ 1/38 (2013.01); HOIQ
21/061 (2013.01):

(Continued)

(58) Field of Classification Search
CPC ... HO1Q 1/24; HO1Q 1/241; HO1Q 1/243;
HO01Q 1/36; HO1Q 1/38; HO1Q 1/2291;
HO01Q 21/061; HO1Q 21/08
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

2011/0136447 Al 6/2011 Pascolini et al.
2014/0063719 Al* 3/2014 Yamazaki ............. GO6F 1/1601
361/679.21

(Continued)

Primary Examiner — Hoang V Nguyen
(74) Attorney, Agent, or Firm — Cha & Reiter, LLC

(57) ABSTRACT

An embodiment disclosed herein relate to an electronic
device including a support member on which an antenna
radiator is formed. The electronic device may include: a
housing including a first face facing in a first direction, a
second face facing in a second direction opposite the first
direction, a side face facing in a third direction that is
perpendicular to both the first and second directions and
surrounding at least a part of a space between the first and
second faces; a display including a first region disposed in
at least a part of the first face and at least one second region
extending from the first region, the at least one second
region disposed in at least a part of the side face of the
housing; a support member disposed in a partial region of
the space along the side face and configured to support the
at least one second region; a bracket disposed on another
partial region of the space and configured to support the
display; and at least one antenna radiator disposed on the
support member.
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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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(57) ABSTRACT

A wireless communication device including an antenna
device is provided. The wireless a communication device
includes a housing having a conductive structure, a milli-
meter wave (mmWave) antenna having a plurality of
antenna elements, the mmWave antenna being disposed
within the housing, and a leaky-wave radiator having at least
one opening formed in the conductive structure of the
housing. An electromagnetic field generated by the
mmWave antenna may be radiated outside of the housing of
the wireless communication device through the leaky-wave
radiator. The wireless communication device and/or an
electronic device may be diversified according to embodi-
ments.
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57 ABSTRACT

A terminal casing and a terminal are provided. A bottom
frame is divided into a horizontal part and two perpendicular
parts by two gaps in the bottom frame of a metal frame; and
a first feeder unit and a second feeder unit are arranged in a
clearance area, the first feeder unit and the horizontal part of
the bottom frame form a first antenna unit, and the second
feeder unit and any perpendicular part form a second
antenna unit orthogonal to the first antenna unit.
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(57) ABSTRACT

An antenna structure includes a ground plane, a first feeding
element, a second feeding element, a connection element, a
first radiation element, a second radiation element, a third
radiation element, a first tuning circuit, a second tuning
circuit, a third tuning circuit, and a fourth tuning circuit. The
ground plane has a notch region. The first tuning circuit is
coupled between a signal source and the first feeding ele-
ment. The second tuning circuit is coupled between the first
feeding element and the second feeding element. The third
tuning circuit is coupled between the second feeding ele-
ment and the ground plane. The first radiation element is
coupled to the first feeding element. The fourth tuning
circuit is coupled between the first radiation element and the
ground plane. Both the second radiation element and the
third radiation element are coupled through the connection
element to the second feeding element.
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(57) ABSTRACT

A wireless device includes an antenna structure having at
least one parallel resonance element and a plurality of serial
resonance components. The at least one parallel resonance
element may be configured to radiate in at least one fre-
quency. The plurality of serial resonance components may
be configured to radiate in a plurality of frequencies. The
antenna structure may further include a distributed feed
element configured to couple to the parallel resonance
element and the serial resonance components and serve as a
radiofrequency signal feed. The wireless device may include
two or more similar antenna structures.
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