US 20180269561A1

a2y Patent Application Publication (o) Pub. No.: US 2018/0269561 A1l

a9y United States

Kim et al. 43) Pub. Date: Sep. 20, 2018
(54) ANTENNA DEVICE HAVING SLIT H01Q 1736 (2006.01)
STRUCTURE AND ELECTRONIC DEVICE HO1Q 1/44 (2006.01)
INCLUDING THE SAME HO03K 1796 (2006.01)
(71) Applicant: Samsung Electronics Co., Ltd., (52) US. CL
Gyeonggi-do (KR) CPC ....ccue. HO01Q 17243 (2013.01); HO1Q 1/085

(72) Inventors: Jaehyung Kim, Gyeonggi-do (KR);
Sang-Min Han, Gyeonggi-do (KR);
Kyung-Bae Ko, Gyeonggi-do (KR);
Youngjung Kim, Seoul (KR);
Jong-Suk Kim, Gyeonggi-do (KR);
Taegyu Kim, Gyeonggi-do (KR);
Jinkyu Bang, Gyeonggi-do (KR);
Changha Yu, Gyeonggi-do (KR);
Young-Sung Lee, Gyeonggi-do (KR)

(73) Assignee: Samsung Electronics Co., Ltd.

(21) Appl. No.: 15/922,466

(22) Filed: Mar. 15, 2018

(30) Foreign Application Priority Data
Mar. 15,2017 (KR) oo 10-2017-0032324

Publication Classification

(51) Int. CL
HO1Q 1/24
HO1Q 1/08

(2006.01)
(2006.01)

(2013.01); HO3K 17/96 (2013.01); HOIQ 1/44
(2013.01); HOIQ 1/36 (2013.01)

(57) ABSTRACT

An electronic device includes housing including first plate,
second plate, and side member, wherein side member
includes first side face in first direction having first length,
second side face having second length greater than first
length, third side face extending parallel to first side face
having first length, and fourth side face; touch screen display
disposed within housing, and exposed through portion of
first plate; a PCB between first plate and second plate to be
parallel to second plate, wherein PCB includes ground plane
and first L-shaped ground extension between first conduc-
tive region of second plate and first plate, and first [.-shaped
ground extension includes first portion extending in second
direction from ground plane and second portion extending in
first direction from first portion; and at least one first
wireless communication circuit disposed on PCB and elec-
trically connected to first point in second portion of first
L-shaped ground extension.
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The present invention discloses a wireless device, which
includes a substrate and an antenna. The antenna includes a
printed antenna element and a 3-dimensional antenna ele-
ment. The printed antenna element is printed on the sub-
strate, while the 3-dimensional antenna element is disposed
on the substrate and coupled to the printed antenna element.
The printed antenna element and the 3-dimensional antenna
element jointly have a physical length of a desired fre-
quency.
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An electronic device includes a substrate with a plurality of
LDS antennas and a conductive member, the substrate
defines a first surface and a second surface opposite to the
first surface. A decorative ink layer coats to the first surface
of the substrate facing the interior of the electronic device,
several LDS ink layers coat to the decorative ink layer, the
LDS antennas are disposed on the corresponding LDS ink
layers. The LDS antenna defines feed-in portion connecting
with the conductive member, the conductive member com-
prises a flexible printed circuit and an anisotropic conductive
adhesive connecting the flexible printed circuit and feed-in
portion. Therefore, the transmission and reception of signal
data can be realized through the connection between the
flexible print circuit and the LDS antenna thereby enhance
the effect of signal transmission and meet the needs of
flexibility and miniaturization.
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An antenna structure including a substrate, a grounding
layer, a first antenna layer, a second antenna layer, an
inductance element and a capacitance element is provided.
The substrate has a surface. The grounding layer is formed
on the surface of the substrate. The first antenna layer
includes a first radiating portion and a second radiating
portion. The second antenna layer includes a third radiating
portion and a fourth radiating portion. The third radiating
portion is connected to the first radiating portion at a
connection portion. The connection portion is separated
from the grounding player, and the fourth radiating portion
and the second radiating portion are disposed oppositely and
separated from each other. The inductance element bridges
the grounding layer and the connection portion. The capaci-
tance element bridges the fourth radiating portion and the
second radiating portion.
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An electronic device including an antenna is provided. The
electronic device includes a first antenna radiator that reso-
nates in a first band, a second antenna radiator that resonates
in second and third bands higher than the first band, a third
antenna radiator that resonates in the second and third bands,
a communication circuit, a first feeding part electrically
connecting the communication circuit and the first antenna
radiator, a second feeding part electrically connecting the
communication circuit and the second antenna radiator, and
a third feeding part electrically connecting the communica-
tion circuit and the third antenna radiator. The communica-
tion circuit receives a signal in the second band while
transmitting and receiving a signal in the second band by
using the second antenna radiator and receives a signal in the
third band while transmitting and receiving a signal in the
third band using the third antenna radiator.
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57 ABSTRACT

An electronic device includes a cover glass, a display
exposed through the cover glass, a housing for mounting the
display, a first printed circuit board (PCB) and a second PCB
that are disposed inside the housing, a back cover coupled to
the housing, a first antenna element electrically connected to
a ground area through the first PCB, and a communication
circuit feeding the first antenna element and transmitting or
receiving a signal through the first antenna element. A
spaced distance between the first PCB and the display is
longer than a spaced distance between the second PCB and
the display.
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(57) ABSTRACT

A housing for a personal electronic device is described
herein. The housing may include at least one modular
subassembly configured to be arranged within an internal
cavity of the housing. The at least one modular subassembly
is aligned with a feature external to the housing, is affixed to
an interior surface of the internal cavity, and is configured to
function both as an antenna and as an internal support
member of the housing. A hybrid antenna is also described
herein. The hybrid antenna can include first and second
flexible members capable of facilitating wireless communi-
cation, where the first and second flexible members are
affixed to one another via a metal member.
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(57) ABSTRACT

A first antenna element includes a first end connected to a
feedpoint, a second end connected to a connection point on
a ground conductor, and a fold disposed between the first
and the second ends. A part of a segment between the first
end and the fold of the first antenna element is disposed
along the ground conductor. A second antenna element
branches off the first antenna element. The second antenna
element is disposed between the part of the first antenna
element disposed along the ground conductor and the
ground conductor. The segment between the first end and the
fold of the first antenna element resonates at a first fre-
quency. The second antenna element and a segment between
the first end and a branch point of the first antenna element
resonate at a second frequency that is higher than the first
frequency.
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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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(71) Applicant: I[I}tsel Corporation, Santa Clara, CA (57) ABSTRACT
(Us) A method and apparatus for switching between two antenna
(72) Tnventor: Praveen Kumar, Bangalore (IN) elements in an electronic device having a hinge. A rotating
element within the hinge has a coupling or contact brush that
extends into contact with a first contact element connected
(21)  Appl. No.: 15/477,054 to a first antenna element. Rotation of the hinge moves the
coupling of coupled communication with the first contact
(22) Filed: Apr. 1, 2017 element and into coupled communication with a second
contact element, that connects to a second antenna element.
o . . The first and second antenna elements are provided on a
Publication Classification . . .
hinge of an electronic device that may be moved from a
(51) Int. CL closed position to a 360 degree open position or tablet
H01Q 1722 (2006.01) position. The movement of the hinge switches between the
HO01Q 1/50 (2006.01) two antenna elements to avoid blocking of the connected
GO6F 1/16 (2006.01) antenna(s) by the body of the electronic device.
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Publication Classification

(51) Int. CL
HO1Q 1/24 (2006.01)
HO4M 1/02 (2006.01)
HOIQ 1/46 (2006.01)
(52) US.CL
CPC ... HO1Q 1/243 (2013.01); HO4M 1/0266
(2013.01); HOSF 1/00 (2013.01); HOIQ 1/46
(2013.01); HO4M 1/0277 (2013.01)
(57) ABSTRACT

The present invention relates to a mobile terminal which
comprises: a display unit; a frame for supporting the display
unit; a printed circuit board formed on one side of the frame;
a case formed on one side of the printed circuit board; first
and second beam-shaped metal members arranged on both
sides of the frame while being spaced apart from the frame
and exposed to the outside; and a first antenna which is
formed adjacent to the frame and implements a first fre-
quency band, wherein the first antenna comprises: a first
radiator including at least one end of the first metal member
or the second metal member; a first power supply unit for
supplying power to the first radiator; and a first ground unit
for grounding the first radiator.
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(72) Inventors: Taka.shl YAMAGAJQ, Yokosuka (JP); (2013.01); H01Q 1/523 (2013.01); H01Q 9/42

Yohei Koga, Kawasaki (IP); Manabu (2013.01); HOIQ 21/0025 (2013.01); HOIQ

Kai, Yokohama (JP); Masatomo Mori, 21/064 (2013.01)

Kawasaki (IP); Tabito Tonooka,
Kawasaki (JP); Mitsuharu Hoshino,

Kawasaki (JP) (57) ABSTRACT
(73) Assignee: FUJITSU LIMITED, Kawasaki-shi

Ip) An antenna apparatus includes: a ground plane having a slit
extending from an edge to an inside first point and extend-
(21) Appl. No.: 15/913,561 ing, along the edge, to a second point; a first antenna element
having a first feed point and a first open end, the first feed
(22) Filed: Mar. 6, 2018 point being arranged at an opposite side of an area sur-
rounded by the slit and the edge with respect to the slit, the
(30) Foreign Application Priority Data first antennae element extending from the first feed point to
a first bend part at a first height position and extending to the
Mar. 29, 2017 (JP) cevereiveeeiinecreencnen 2017-065428 first open end; and a second antenna element having a

second feed point, arranged in the area, and a second open

Publication Classification end, and extending from the second feed point to a second

~~~~~

(51) Int. CL bend part at a second height position, extending to the
H01Q 1732 (2006.01) second open end, and crossing, at a second open end side,
HO01Q 1/48 (2006.01) the slit.
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(73) Assignee: Samsung Electronics Co., Ltd.
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(21) Appl. No.: 15/938,531 (57) ABSTRACT
(22) Filed: Mar. 28, 2018 Disclosed is an electronic device which may provide a
multi-feeding antenna operating in multiple frequency bands
(30) Foreign Application Priority Data by reducing performance degradation, and can contribute to
slimness by implementing at least a portion of the patterns
Mar. 28, 2017  (KR) coccocveiececneee 10-2017-0039326 in a printed circuit board.
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Publication Classification

(51) Int. CL
HO1Q 1/24 (2006.01)
HOIQ 1/42 (2006.01)
HOIQ 1/48 (2006.01)
HO1Q 9/04 (2006.01)
(52) US.CL
CPC ... HO1Q 1/243 (2013.01); HO1Q 9/0407
(2013.01); HOIQ 1/48 (2013.01); HO1Q 1/422
(2013.01)
(57) ABSTRACT

An electronic device is provided. The electronic device
includes a housing comprising a first plate, a second plate,
and a side member surrounding a space between the first and
second plates, a wireless communication circuit that feeds a
first feeding point in the second plate, a ground plane
electrically coupled to a first ground point and a second
ground point in the second plate, and a processor. The side
member includes a first side, a second side, a third side, and
a fourth side. The first feeding point is between the second
side and the first ground point, the first feeding point being
closer to the second side than the first ground point is to the
second side, and the second ground point being closer to the
second side than the first feeding point and the first ground
point is to the second side, and is outside the region.
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Han et al. 43) Pub. Date: Oct. 18, 2018
(54) THREE-SLOTTED ANTENNA APPARATUS (52) US.CL
AND METHOD CPC ............. HO0IQ 17243 (2013.01); HOIQ 13/18
(2013.01); HO4B 7/0413 (2013.01); HOIQ
(71) Applicant: Futurewei Technologies, Inc., Plano, 1/48 (2013.01); HO4B 7/0404 (2013.01);
X (US) HO01Q 5/50 (2015.01)
(72) Inventors: Chulmin Han, San Diego, CA (US);
Wee Kian Toh, San Diego, CA (US); (57 ABSTRACT
Wei Huang, San Diego, CA (US);
Hongwei Liu, San Diego, CA (US) An apparatus and associated method are provided involving
a housing having a periphery configured to operate as a
(21)  Appl. No.: 15/488,308 second antenna, a third antenna, and a fourth antenna. The

periphery includes a top wall having a first slot formed
therein, a first side wall having a second slot formed therein,
and a second side wall having a third slot formed therein.
The top wall is arranged between the first side wall and the

(22) Filed: Apr. 14, 2017

Publication Classification

(51) Int. CL second side wall, and a top portion of the periphery is
H01Q 124 (2006.01) defined between the second slot and the third slot. The top
HO01Q 13/18 (2006.01) portion is divided into a first top side portion and a second
HO1Q 5/50 (2006.01) top side portion via the first slot. Further, the first top side
HO01Q 1/48 (2006.01) portion operates as the second antenna, and the second top
H04B 7/0404 (2006.01) side portion operates as both the third antenna and the fourth
HO04B 7/0413 (2006.01) antenna.
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Publication Classification

(51) Int. CL
HO1Q 1/24 (2006.01)
HO1Q 1/44 (2006.01)
HOIQ 5/22 (2006.01)
HO1Q 1/50 (2006.01)
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CPC oo HO1Q 1/243 (2013.01); H0IQ 1/44
(2013.01); HOIQ 1/42 (2013.01); HOIQ 1/50
(2013.01); HOIQ 5/22 (2015.01)
(57) ABSTRACT

Disclosed are structures, methods and systems for wireless
devices that are configured to allow the transmission of light
through an enhanced antenna break for a wide variety of
purposes. In an illustrative embodiment, an antenna break is
configured to allow the passage of both wireless communi-
cation signals and light, such as to notify the user of one or
more conditions. The light transmission can be integrated
with other functions of the wireless device, such as to
provide a flash for operation of a camera, to provide a light
source for scanning or 3D sensing, to provide light in
conjunction to acoustic or vibration output, or to sense light
for other integrated functions.
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Publication Classification
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(52) US.CL
CPC oo HO1Q 1/243 (2013.01); HOIQ 13/10
(2013.01); HOIQ 1/2266 (2013.01); HO4M
1/0283 (2013.01); HO1Q 5/335 (2015.01);
HO1Q 21/064 (2013.01)
(57) ABSTRACT

The disclosure provides an antenna element. The antenna
element comprises a metal substrate, a first closed slot, a
feed part and a first matching part. The first closed slot is
formed in the metal substrate, and comprises a first slot
section and a second slot section, wherein the length of the
first slot section is greater than the length of the second slot
section. The feed part spans across the closed slot, the closed
slot is divided into the first slot section and the second slot
section by the feed part, the feed part is used for exciting the
first slot section to generate a resonant mode in a first
frequency band and generate a resonant mode in a second
frequency band, and exciting the second slot section to
generate a resonant mode in a third frequency band. The first
matching part is formed on the first slot section, and is
connected to parts of the metal substrate, which are posi-
tioned on two sides of the first slot section.




US 20180301814A1

a9y United States

a2y Patent Application Publication (o) Pub. No.: US 2018/0301814 A1l

Zhang et al.

43) Pub. Date: Oct. 18, 2018
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ANTENNA ARRAYS, AND FABRICATION CPC ... HO01Q 19/005 (2013.01); HO1Q 25/005
(2013.01); HOIQ 15/14 (2013.01)
(71) Applicant: University of Massachusetts, Boston,
MA (US) (57) ABSTRACT
(72) Inventors: Hualiang Zhang, Arlington, MA (US); An antenna device as described herein includes a first metal
Bowen Zheng, Dracut, MA (US) layer and a second metal layer. The second metal layer is
) spaced apart from the first metal layer. The first metal layer
(21) - Appl. No.: 15/953,739 includes an opening through which to transmit RF (Radio
. Frequency) energy to the second metal layer. The second
22) Filed: Apr. 16, 2018
(22) File Pt 20, metal layer is operable to reflect the RF energy received
Related U.S. Application Data Erhlrlouf%rh the opelznling ba.ck toa s;)llrface of 1:tlhe ﬁlﬁt nfl{egal layer.
. o e first metal layer 1s operable to reflect the energy
(60)  Provisional application No. 62/486,133, filed on Apr. (received from the reflection off the second metal layer) in
17, 2017. a direction past the second metal layer through a commu-
A . . nication medium. The surface area of the first metal layer is
Publication Classification sufficiently larger than a surface area of the second metal
(51) Int. CL layer to reflect the RF energy past the second metal layer into
HO010 19/00 (2006.01) the communication medium. This ensures that the antenna
H01Q 15/14 (2006.01) device operates in a reflective mode as opposed to a resonant
HO1Q 25/00 (2006.01) mode, resulting in high gain.
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