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Inc., New Taipei (TW) body, and a resonating section. The first radiating body
includes first and second shared sections, and first, second,
L and third extending sections. The resonating section and the
(21) Appl. No.: 14/014,610 first shared section are connected to the feed portion and on
receiving feed signals. The first radiating body achieves a first
(22) Filed: Aug. 30,2013 required frequency band. The first shared section and the
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(30) Foreign Application Priority Data frequency band. The first shared section and the second
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(57) ABSTRACT

An embodiment of the present invention provides an antenna
assembly and a mobile terminal. The antenna assembly
includes an antenna body provided witha grounding plate and
a feeding portion. The antenna body includes a radiating
portion provided with an unclosed loop structure. The
antenna assembly further has a metal frame. The metal frame
is provided with a closed first loop portion surrounding an
outer periphery of the radiating portion. An annular gap is
formed between the first loop portion and the radiating por-
tion. The antenna assembly of the present disclosure
improves the product performance and makes the product
appearance more aesthetic.
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(57) ABSTRACT

An antenna device of the present invention includes an
antenna element which transmits or receives an electromag-
netic wave having a specific frequency by being supplied with
electric power, a conductive element which is formed of a
conductive material, arranged so as to be spaced apart from
and face the antenna element, and serves as a parasitic ele-
ment, and a housing having a sealed space therein. The
antenna element is provided inside the housing, and the con-
ductive element is provided on outer surface of the housing,
orin inner part of the housing, or in a mount member by which
the housing is worn on a human body, or in a holding member
for holding the housing; the conductive element is electro-
magnetically coupled to the antenna element, resonates with
the specific frequency: and transmits or receives the electro-
magnetic wave.
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Electronic devices may be provided that contain conductive
paths. A conductive path may be formed from an elongated
metal member that extends across a dielectric gap in an
antenna. The antenna may be formed from conductive struc-
tures that form an antenna ground and conductive structures
that are part of a peripheral conductive housing member in the
electronic device. The gap may separate the peripheral con-
ductive housing member from the conductive structures. A
conductive path may also be formed using one or more
springs. A spring may be welded to a conductive member and
may have prongs that press against an additional conductive
member when the spring is compressed. The prongs may have
narrowed tips, curved shapes, and burrs that help form a
satisfactory electrical contact between the spring prongs and
the additional conductive member.
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A dual band directional antenna with low frequency band
(22) Filed: Mar. 17,2014 reflectors that form desired antenna patterns in a low fre-
Related U.S. Application Data quency band while remaining transparent to a higher fre-
quency band. As a result of such frequency transparency,
(60) Provisional application No. 61/800,854, filed on Mar. pattern changes in the lower frequency bands do not affect
15, 2013. patterns in the higher band frequencies.
100
140
130 . / .
Itr !
PR . _— > 150
125 L SPUA 145 165 1 hvert
N : :
co : 0 b~_ 120
// 165
135 o a7~ 115
~~h 165
~ 110

w155

o Ground plane

(

105
160

//J o Meander Feed o
\



US 20140285391A1

a9y United States
a2) Patent Application Publication

Baron et al.

(10) Pub. No.: US 2014/0285391 Al
(43) Pub. Date: Sep. 25, 2014

(54) LOW-BAND REFLECTOR FOR DUAL BAND Publication Classification
DIRECTIONAL ANTENNA
(51) Int.CL
(71)  Applicant: Ruckus Wireless, Inc., Sunnyvale, CA HOIQ 15/00 (2006.01)
(uUs) HO1Q 9/04 (2006.01)
(52) US.CL
(72) Inventors: Bernard Baron, Mountain View, CA CPC ............ HOIQ 15/0013 (2013.01); HOIQ %/04
(US): Chia-Ching Lin, San Jose, CA (2013.01)
(US): Victor Shtrom, Los Altos, CA USPC oo reess oo sveeseeeeeennns 343837
(US)
(73) Assignee: Ruckus Wireless, Inc., Sunnyvale, CA . .
(US) (57) ABSTRACT
(21) Appl. No.: 14/217,392 o )
A dual band directional antenna with low frequency band
(22) Filed: Mar. 17,2014 reflectors that form desired antenna patterns in a low fre-
Related U.S. Application Data quency band while remaining transparent to a higher fre-
quency band. As a result of such frequency transparency,
(60) Provisional application No. 61/800,854, filed on Mar. pattern changes in the lower frequency bands do not affect
15, 2013. patterns in the higher band frequencies.
100
140
130 . / .
Itr !
PR . _— > 150
125 L SPUA 145 165 1 hvert
N : :
co : 0 b~_ 120
// 165
135 o a7~ 115
~~h 165
~ 110

w155

o Ground plane

(

105
160

//J o Meander Feed o
\



US 2014029258

-
2

{LRVREERATA
a9y United States

a2 Patent Application Publication o) Pub. No.: US 2014/0292583 A1

HSU (43) Pub. Date: Oct. 2,2014
(54) ANTENNA STRUCTURE Publication Classification
(71) Applicant: Chi Mei Communication Systems, (51) Imnt.CL

Inc., New Taipei (TW)

HOIQ 1738 (2006.01)

(72) TInventor: CHO-KANG HSU, New Taipei (TW)  CPC .o, HOIQ 1/38 (2013.01)
USPC et 343/700 MS
(21) Appl. No.: 13/930,284 (57) ABSTRACT
An antenna structure is configured to transmit and receive
(22) Filed: Jun. 28, 2013 signal for a wireless communication device. The antenna
structure includes a base board, a radiating unit, and a feed
(30) Foreign Application Priority Data unit. The radiating unit and the feed unit are formed on the
base board. The feed unit partially overlaps on the radiating
Mar. 27,2013 (TW) i 102110826 unit to form a number of signal feed paths.
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An antenna assembly includes a first antenna, a second
(21)  Appl. No.: 14/023,692 antenna, and a metal member. The second antenna is separate
and spaced from the first antenna. A gap is defined on the
(22) Filed: Sep. 11, 2013 metal member to divide the metal member into a first frame
assembly and a second frame assembly. The first antenna is
(30) Foreign Application Priority Data connected to the first frame assembly, the second antenna is
connected to the second frame assembly, and the first antenna
Apr.2,2013  (TW) i, 102111899 is electronically coupled to the second antenna.
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(57) ABSTRACT

An antenna includes a dielectric base and a radiation elec-
trode formed in the surface of the dielectric base. The radia-
tion electrode includes a side surface electrode formed in the
side surface of the dielectric base and a top surface electrode
formed in the top surface of the dielectric base. A first point
and a second point in the middle of an electrical length lead-
ing from a power feeding end of the radiation electrode to an
open end are adjacent to each other, and in this adjacent
portion, capacitance is formed between the first point and the
second point. In addition, a third point and a fourth point in
the middle of an electrical length are adjacent to each other,
and in this adjacent portion, capacitance is formed between
the third point and the fourth point.
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Applicant: APPLE INC., Cupertion, CA (US)

Inventors: Salih Yarga, Sunnyvale, CA (US);

Qingxiang Li, Mountain View, CA (US);

Robert W, Schlub, Cupertino, CA (US)
Assignee: Apple Inc., Cupertino, CA (US)
Appl. No.: 13/855,568
Filed: Apr. 2,2013

Publication Classification

Int. Cl.
HOIQ 1724 (2006.01)

(52) U.S.CL
CPC .o, HOIQ 1724 (2013.01)
USPC . 343/702; 343/700 MS; 343/904

(57) ABSTRACT
An electronic device may have an antenna for providing
coverage in wireless communications bands of interest. The
wireless communications bands may include a communica-
tions band at a first frequency. The antenna may have a para-
sitic antenna resonating element that supports a low effi-
ciency resonance. In response to operation of the electronic
device in free space, the low efficiency resonance will be
located at a second frequency that is greater than the first
frequency. In response to operation of the electronic device in
proximity to a user’s body or other external object, the
antenna will be loaded and the low efficiency resonance asso-
ciated with the parasitic antenna resonating element will shift
to the communications band at the first frequency. The
antenna may include a resonating element formed on a flex-
ible printed circuit or a dielectric carrier such as a plastic
support structure.
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USPC e 3431702 343/721
(73) Assignee: Samsung Display Co., Ltd., Yongin-city (57) ABSTRACT
(KR)

A display device includes a display panel which displays an
image, a driving circuit substrate disposed on a rear surface of
(21) Appl. No.: 13/958,053 the display panel and controlling the display panel to display
the image, and a chip antenna connected to an end portion of
the driving circuit substrate in a longitudinal direction of the
(22) Filed: Aug. 2, 2013 driving circuit substrate.

140




US 20140292589A1

a9 United States

a2y Patent Application Publication (o) Pub. No.: US 2014/0292589 A1

(43) Pub. Date: Oct. 2,2014

PARK et al.

(54) ANTENNA FOR PORTABLE DEVICE
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(57) ABSTRACT

An antenna device of a portable device such as a smartphone
includes a connecting member having a conductive case and
mounted on a circuit board of the portable device in a manner
such that the case is connected to a ground surface of the
circuit board: a radiator spaced from the circuit board; and at
least one connecting pin provided between the case and the
radiator. The radiator is connected to the ground surface
through the connecting pin and the case. The antenna device
advantageously may be easily installed in the internal space
of a miniaturized, lightened and/or slimmed portable device
by practically using a conductive component, e.g., the case, of
the connecting member.




US 20140292590A1

a2 Patent Application Publication o) Pub. No.: US 2014/0292590 A1l

a9y United States

YOO et al.

(43) Pub. Date: Oct. 2,2014

(54) TERMINAL INCLUDING MULTIBAND
ANTENNA AS CONDUCTIVE BORDER

(71) Applicant: PANTECH CO., LTD., Seoul (KR)

(72) Inventors: Kyoung Sang YOO, Seoul (KR);
Myung Gu KANG, Seoul (KR)

(73) Assignee: PANTECH CO., LTD., Seoul (KR)

(21) Appl. No.: 14/222,090

Publication Classification

(51) Int.CL

H010 1/24 (2006.01)
(52) US.CL
CPC oo HOTQ 1243 (2013.01)
USPC oo, 34377025 29/600
(57) ABSTRACT

A conductive border surrounds a terminal along a direction. A
mobile terminal includes a wireless transmission/reception
circuit to output a signal for a wireless communication of the
mobile terminal; a conductive border that forms side surfaces
of the mobile terminal; a ground element electrically con-
nected to the conductive border; a first antenna element elec-
trically connected to the conductive border and the wireless
transmission/reception circuit; and a second antenna element
electrically connected to the conductive border and the
ground element.
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(30) Foreign Application Priority Data
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LT SO ¥ & Vo [ 7
(57 ABSTRACT

Electronic devices are provided that contain wireless com-
munications circuitry. The wireless communications cir-
cuitry may include radio-frequency transceiver circuitry and
antenna structures. The antenna structures may include anten-
nas such as inverted-F antennas that contain antenna resonat-
ing elements and antenna ground elements. Antenna resonat-
ing elements may be formed from patterned conductive traces
on substrates such as flex circuit substrates. Antenna ground
elements may be formed from conductive device structures
such as metal housing walls. Support and biasing structures
such as dielectric support members and layer of foam may be
used to support and bias antenna resonating elements against
planar device structures. The planar device structures against
which the antenna resonating elements are biased may be
planar dielectric members such as transparent layers of dis-
play cover glass or other planar structures. Adhesive may be
interposed between the planar structures and the antenna
resonating elements.
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(57) ABSTRACT

An antenna structure includes a circuit board and an antenna
formed on the circuit board. The antenna includes a ground
portion and a feed portion extended from the ground portion
and defining a cut with the ground portion, a connecting
portion, a first resonation portion, and a second resonation
portion. The first resonation portion defines a first gap with
the connecting portion and the feed portion and obtains a first
working frequency band by adjusting dimensions of the first

(22) Filed: Sep. 6, 2013
resonation gap and the cut. The second resonation portion
(30) Foreign Application Priority Data defines a second gap with the connecting portion and the
ground portion, and obtains a second working frequency band
Mar. 27,2013 (TW) o, 102110827 by adjusting dimensions of the second resonation gap.
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(57)

Electronic devices may include radio-frequency transceiver
circuitry and antenna structures. The antenna structures may
form a dual arm inverted-F antenna and an additional antenna
such as a monopole antenna sharing a common antenna
ground. The antenna structures may have three ports. A first
antenna port may be coupled to an inverted-F antenna reso-
nating element at a first location and a second antenna port
may be coupled to the inverted-F antenna resonating element
at a second location. A third antenna port may be coupled to
the additional antenna. An adjustable component may be
coupled to the first antenna port to tune the inverted-F
antenna. The inverted-F antenna may be near-field coupled to
the additional antenna so that the inverted-F antenna may
serve as a tunable parasitic antenna resonating element that
tunes the additional antenna.

ABSTRACT
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Kawasaki-shi, Kanagawa (JP); NEC 6N ABSTRACT
AccessTechnica, LTD., Kakegawa-shi, The antenna has a configuration in which three inductors, i.e.,
Shizuoka (JP) first to third inductors 5 to 7 having values of inductances L1
to L3, respectively, are arranged in an inverted F-shaped
(21) Appl. No.: 14/359,852 antenna formed of miniaturized four antenna elements, i.e..
first to fourth antenna elements 1 to 4 with an element length
(22) PCT Filed: Sep. 10,2012 shorter than that of each wavelength of desired resonance
. frequencies are grounded ata GND ground point 11. A power
(86) PCTNo.: PCT/JP2012/005726 feeding unit 10 feeds electric power to the inverted F-shaped
§371 (c)(1), antenna through a matching circuit 9, thereby enabling a
(2), (4) Date:  May 21, 2014 plurality of antenna operations of a two-resonance loop
antenna that resonates at two resonance frequencies on a
(30) Foreign Application Priority Data high-frequency side, an inverted F-shaped antenna that reso-
nates at two resonance frequencies on a low-frequency side,
Nov. 22,2011  (JP) ceceeiiiiiiiiiiicce 2011-254754 and an inverted L-shaped antenna.
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(21)  Appl. No.: 13/948,623 An antenna device is provided. The antenna device comprises
a first radiation portion and a second radiation portion. The
(22) Filed: Jul. 23, 2013 first radiation portion includes a first end and a second end.
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(30) Foreign Application Priority Data connecting part and includes a first arm and a second arm. The
first arm and the second arm have different lengths and extend
Mar. 28,2013 (TW) i 102111267 from the connecting part.
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Publication Classification
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HO1Q 1/48 (2006.01)
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CPC . HOIQ 1748 (2013.01)
USPC .. 343/848

ABSTRACT

An antenna apparatus is provided close to an external metal
component. The antenna apparatus is provided with an
antenna and a ground conductor plate. The ground conductor
plate is provided on as to be close to the metal component to
be electromagnetically coupled to the metal component, and
30 as to oppose the metal component. The ground conductor
plate has at least one opening.
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(54) HINGE ANTENNA AND FOLDABLE
ELECTRONIC DEVICE USING THE SAME

(71) Applicant: Advanced-Connetek Inc., New Taipei
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Publication Classification
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USPC oo soenee. 343/905

57 ABSTRACT

A hinge antenna comprises a metal hinge, a first metal con-
necting plate and a second metal connecting plate. The hinge
antenna further comprises a microwave substrate, a signal
feeding line, and a conductor, wherein the conductor is elec-
trically connected to the microwave substrate and extended
from the microwave substrate. Furthermore, the feed line of
the signal feeding line is electrically connected to the micro-
wave substrate and the ground line of the signal feeding line
is electrically connected to the metal hinge, the first metal
connecting plate, the second metal connecting plate, and an
outside metal shield so that the metal hinge, the first metal
connecting plate, the second metal connecting plate, and the
outside metal shield can serve as a ground. The aforemen-
tioned configuration is utilized to form an antenna loop. In
addition, the configuration of this antenna can be built in the
interior space of the foldable electronic device.
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SAME
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Ine., New Taipei (TW)
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JIN-BO CHEN, New Taipei (TW)
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Inc., New Taipei (TW)
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Publication Classification

(51) Int.CL
HO1Q 9/04 {2006.01)
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CPC ovvvveve, HOI1Q 9/04 (2013.01); HO4M 1/026
(2013.01)
USPC oooooecceseeesesneesveienn. 455/562.1; 343/700 MS
(57) ABSTRACT

An antenna structure includes a feed portion, a ground por-
tion, a first radiating body, a second radiating body, and a third
radiating body. The feed portion is connected to a first shared
portion of the first radiating body. The second radiating body
further includes a second shared portion connected to the first
shared portion. The first and second shared portions are
included in a third radiating body together with a combining
portion between the second shared portion and the ground
portion. The first radiating body receives and sends wireless
signals of a first frequency band, the second radiating body
uses a second frequency band, and the third radiating body
uses a third frequency band.
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(51) Int.CL
GOGK 7/00 {2006.01)
(52) US.CL
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(57) ABSTRACT

A wireless communication apparatus includes a first commu-
nication system, and a second communication system con-
figured to transmit a transmission signal in a communication
frequency band which is the same or substantially the same as
that of the first communication system and at an electric
power which is stronger than that of a reception signal of the
first communication system. The first communication system
includes a feeder circuit having a resonant frequency, the
resonant frequency being within the communication fre-
quency band if a reception signal of the first communication
system is input, and the resonant frequency being out of the
communication frequency band if a transmission signal of the
second communication system is input.
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Publication Classification

(51) Int.CL
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(57) ABSTRACT

A first radiation electrode is formed on a bottom surface of a
no-ground conductor formation area of a board, and second
radiation electrodes are formed on a top surface of the no-
ground conductor formation area. A longitudinal electrode of
the first radiation electrode is electrically continuous with a
ground conductor. A first end portion and a second end por-
tion of a transverse electrode of the first radiation electrode
extend toward the ground conductor. The transverse electrode
of the first radiation electrode operates as a radiation element
forradiating a signal at a first frequency. The second radiation
electrodes each operate as a radiation element for radiating a
signal at a second frequency, and also as a capacitive feed
electrode for the first radiation electrode. This enables to
strengthen directivity toward an antenna portion side (for-
ward direction) of the board, and further enables multiband

Nov. 25,2011  (JP) oo, 2011-257023 use.
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Publication Classification
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ABSTRACT

An antenna mounting system includes a metal plate having a
void formed therein and one or more continuous slots extend-
ing from the void to an edge of the metal plate. An antenna is
mounted inside the void.
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(73) Assignee: CHIUN MAI COMMUNICATION 7 ABSTRACT
SYSTEMS, INC., New Taipei (TW) An antenna assembly includes a feed end, a pair of ground
ends, a first antenna, and a second antenna connected to the
ground ends. The first antenna is connected to the feed end.
(21)  Appl. No.: 14/038,977 The first antenna activates a high frequency band resonance
mode. The second antenna is connected to the ground ends,
(22) Filed: Sep. 27,2013 and coupled with the first antenna to activate a low frequency
band resonance mode. The feed end and the pair of ground
(30) Foreign Application Priority Data ends are parallel to each other. The feed end and the pair of
ground ends are coplanar to form a coplanar-waveguide feed
Apr. 9,2013  (TW) oo 10211525 structure.
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7 ABSTRACT
(73) Assignee: RALINK TECHNOLOGY CORP., The present invention discloses an antenna for a wireless
Hsinchu County (TW) communication device, including a radiator including a first
fixing segment, and a first connecting unit including a first
(21) Appl. No.: 13/855,736 fixture unit and a second fixture unit for holding the first fixing
segment such that the radiator is electrically connect to a
(22) Filed: Apr. 3,2013 circuit.
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ANTENNA ASSEMBLY AND MOBILE
TERMINAL USING SAME

Applicants:Ng Guan Hong, Shenzhen (CN); Tay
Yew Siow, Shenzhen (CN)

Inventors: Ng Guan Hong, Shenzhen (CN); Tay
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Publication Classification
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57 ABSTRACT

An antenna assembly of the present disclosure includes a
grounding plate, a metal plate, a metal frame and an antenna
body disposed between the grounding plate and the metal
plate. The metal frame includes a closed annular portion, and
the antenna body includes a feeding portion. One end of the
feeding portion is electrically connected to the metal plate
and the other end thereof is spaced apart from the grounding
plate, and the closed annular portion is spaced apart from the
metal plate. The antenna assembly of the present disclosure
can improve the performances of the product and make the
appearance of the product more aesthetic. Meanwhile, the
present disclosure also provides a mobile terminal using the
antenna assembly described above.
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HO01Q 1/24 (2013.01)
(21) Appl. No.: 14/357,021  USPC e 343/702
(22) PCT Filed: Oct. 19,2012 57) ABSTRACT
) Provided is an electronic device including a case including a
(86) PCTNo.: PCT/IP2012/077053 conductor part, and an antenna that is provided on a case
§ 371 (c)(1), surface on an inner side of the conductor part and includes an
(2), (4) Date:  May 8, 2014 antenna element extending in a first direction parallel to the
case surface, the antenna element being grounded to the case
(30) Foreign Application Priority Data surface. A slit extending in the first direction is formed in an
area of the case surface, the area being parallel to the antenna
Nov. 17,2011 (JP) oo 2011-251696 element.
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Publication Classification

(51) Int.CL
HOIQ 5/00 (2006.01)
(52) US.CL
HO1Q 5/0041 (2013.01)
.......................................................... 343/745

57 ABSTRACT

A tunable multiband antenna includes a first radiation con-
ductor spaced apart from a grounding conductor, a second
radiation conductor spaced apart from the grounding conduc-
tor and connected to the first radiation conductor, a first tuning
unit electrically connected between a signal source and the
first radiation conductor and operable to provide different
impedances and a second tuning unit electrically connected
between the grounding conductor and the second radiation
conductor and operable to provide different impedances.
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(54) ANTENNA AND MOBILE TERMINAL

(71) Applicant: Huawei Device Co., Ltd., Shenzhen
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(72) Inventors: Yi Fan, Shenzhen (CN); Lina Chen,
Shenzhen (CN); Yao Lan, Shenzhen
(CN); Shuhui Sun, Shenzhen (CN)

(21) Appl. No.: 14/314,406
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(63) Continuation of application No. PCT/CN2013/
071170, filed on Jan. 31, 2013.

(30) Foreign Application Priority Data
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Publication Classification

(51) Int.ClL
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H01Q 9/04

(2006.01)
(2006.01)

(52) US.CL
CPC ... HOIQ 1/50 (2013.01); HOIQ 9/04 (2013.01)
16131 R 343/749
(57) ABSTRACT

An antenna and a mobile terminal are disclosed that relate to
the communications field. The antenna includes a ground
cable and a feeder, where the feeder includes a low-frequency
branch and a high-frequency branch; the low-frequency
branch and the high-frequency branch have a common end-
point; the low-frequency branch is surrounded by the ground
cable to form a coupled loading mode and an equivalent
coupled feed loop antenna radiation mode; and the high-
frequency branch is set outside the ground cable to complete
a high-frequency monopole radiation mode. The mobile ter-
minal includes a printed circuit board (PCB) and the antenna,
and the antenna is printed on the PCB. An embodiment of the
present invention resolves a problem of insufficient low-fre-
quency bandwidth and insufficient high-frequency band-
width in the prior art, effectively improves performance of the
antenna, and can effectively disperse near-field energy to the
PCB and the mobile terminal.
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ANTENNA SYSTEM WITH RETURN PATH
TUNING AND LOOP ELEMENT

Applicant: Apple Inc., (US)
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Hao Xu, Cupertino, CA (US); Jayesh
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Appl. No.: 13/860,396

(52) US.CL
CPC oo HOIQ 1/50 (2013.01)
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57 ABSTRACT

Electronic devices may include radio-frequency transceiver
circuitry and antenna structures. The antenna structures may
include a dual arm inverted-F antenna resonating element and
an antenna ground. An antenna feed may be coupled between
the inverted-F antenna resonating element and the antenna
ground. An adjustable component such as an adjustable
inductor may be coupled between the inverted-F antenna
resonating element and the antenna ground in parallel with
the antenna feed. The adjustable component may be operable
in multiple states such as an open circuit state, a short circuit
state, and a state in which the adjustable component exhibits
anon-zero inductance. Antenna bandwidth can be broadened
by coupling a loop antenna resonating element across the
antenna feed. A portion of the antenna ground may overlap
the loop antenna resonating element to further enhance

[40

Filed: Apr. 10,2013
Publication Classification
Int. Cl.
HOIQ 1/50 (2006.01) antenna bandwidth.
490
101 .
> [ |
192\ 52 101~ ¥ 50ASC 100 !,491

20

WIRELESS
CIRCUITRY
(E.G., TRANSCEIVERS,
FILTERS, DUPLEXERS, ETC..)

90




US 20140306858A1
a9 United States

a2y Patent Application Publication () Pub. No.: US 2014/0306858 A1

TSAI et al. (43) Pub. Date: Oct. 16,2014
(54) BROADBAND ANTENNA AND AN ANTENNA Publication Classification
ASSEMBLY
(51) Int.CL
(71) Applicant: QUANTA COMPUTER INC., Tao HOIQ %14 (2006.01)
Yuan Hsien (TW) (52) US.CL
HO1Q 9/145 (2013.01)
(72) Inventors: Chin-Lung TSAL Chiayi City (TW);  USPC ..o 343/750
Men-Hsueh TSAIL New Taipei City

(TwW)
57 ABSTRACT
(73) Assignee: QUANTA COMPUTER INC., Tao

Yuan Hsien (TW) A broadband antenna includes a grounding plane, a radiation

(21)  Appl. No.: 14/104,171 unit which has first and second radiation components dis-
posed adjacent to the grounding plane, and an impedance

(22) Filed: Dec. 12, 2013 adjusting unit which is operable to adjust an impedance upon
receipt of and according to a control signal. A length of a

(30) Foreign Application Priority Data resonance path of the antenna is equal to an overall electrical
length of from the first radiation component, the impedance

Apr. 16,2013 (TW) oo 102113451 adjusting unit, to the second terminal.
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Publication Classification
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(52) US.CL
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(2013.01)
USPC oo 343/822; 343/361
57) ABSTRACT

An active antenna and associated circuit topology is adapted
to provide active impedance matching and band switching of
the antenna using a shared tunable component. Using a shared
tunable component, such as a tunable capacitor or other tun-
able component, the antenna provides a low cost and effective
active antenna solution. In certain embodiments, one or more
passive components can be further utilized to design band
switching of the antenna from a first frequency to a second
desired frequency.
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(57) ABSTRACT

This is directed to systems and methods for coupling sections
of an electronic device together. Sections of an electronic
device can be coupled together via “knuckles.” The particular
shape and structure of the knuckles can be based on various
design considerations. For example, in some embodiments
each section can function as an individual antenna. In this
case, the knuckles can be designed in order to provide elec-
trical isolation between the sections, thus allowing proper
operation of the antennas. For example, the knuckles can be
formed from a dielectric material, etc. As another design
example, the knuckles can be designed in order to provide
increased strength in areas of high strain, and/or to counteract
torsional twisting in areas of high impact. As yet another
design example, the knuckle can be designed in a manner that
is aesthetically pleasing or which otherwise meets cosmetic
requirements.
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(57) ABSTRACT

A hybrid antenna includes a dielectric substrate and a stamp-
ing element. The stamping element includes a main radiator,
a first holder, a second holder, a feeding element, and an
extension branch. The main radiator is substantially disposed
above the dielectric substrate. The first holder is coupled to a
first end of the main radiator. The second holder is coupled to
a second end of the main radiator. The feeding element is
coupled to a signal source. The extension branch is substan-
tially disposed below the dielectric substrate, and is coupled
between the second holder and the feeding element.
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(57) ABSTRACT

A multiband antenna includes a feed end, a first ground end,
a second ground end, a ground path, parasitic member, a first
resonating member, and a second resonating member. The
ground path is connected between the feed end and the first
ground end. The first resonating member operates at a low
frequency resonating mode. The second resonating member
operates at a high frequency resonating mode. The second
resonating member includes a first bent portion and a second
bent portion. The first bent portion is coupled with the para-
sitic member to widen a bandwidth of the second resonating
member at the high frequency resonating mode. The second
bent portion is coupled with the first resonating member to
reduce an electrical length of the first resonating member.
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57) ABSTRACT

A tunable antenna including a dielectric substrate, a main
antenna, and a resonating antenna is disclosed. The dielectric
substrate is made of dielectric constant-tunable material. The
main antenna is positioned on the dielectric substrate, the
main antenna includes a feeding arm and a first grounding
arm. The main antenna generates a low-frequency mode and
at least one high-frequency mode. The resonating antenna is
positioned on the dielectric substrate. The resonating antenna
resonates with the main antenna to generate another high-
frequency mode. The central frequencies of the low-fre-
quency mode and the high-frequency modes of the tunable
antenna are adjusted by adjusting a dielectric constant of the
dielectric substrate.
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(57) ABSTRACT

An antenna pattern frame according to an aspect of the inven-
tion may include: a radiator having an antenna pattern portion
transmitting and receiving a signal and a connection terminal
portion allowing the signal to be transmitted to and received
from a circuit board of an electronic device; a connection
portion partially forming the radiator and connecting the
antenna pattern portion and the connection terminal portion
to be arranged in different planes; and a radiator frame manu-
factured by injection molding on the radiator so that the
antenna pattern portion is provided on one side of the radiator
frame and the connection terminal portion is provided on the
other side thereof while the antenna pattern portion is embed-
ded in the electronic device case.
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(57) ABSTRACT
Embodiments are described herein in the context of housings
for electronic devices. In one embodiment, a housing can
make use of an outer member, which can be formed of glass.
The outer member can be secured with respect to other por-
tions of the housing for the electronic device. The output
member can also be protected at its edges by a protective side
member. Still further, one or more antenna can be provided at
least partially internal to the protective side member. The
electronic devices can be portable and in some cases hand-
held.
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(57) ABSTRACT

An electronic device may have an antenna for providing
coverage in wireless communications bands of interest such
as a low frequency communications band and a high fre-
quency communications band. The antenna may have an
antenna ground and an antenna resonating element. The
antenna resonating element may have a high band arm that
contributes to a first high band resonance in the high band and
may have a low band arm that exhibits a low band resonance
in the low band. A passive filter that is coupled between first
and second portions of the antenna resonating element may
be configured to exhibit a short circuit impedance associated
with a bypass path that allows the antenna resonating element
to contribute to a second high band resonance in the high
band. A tunable inductor coupled to the antenna resonating
element may be used to tune the low band resonance.
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A multi-antenna system including a substrate, a ground ele-
ment, a first antenna element, a second antenna element and a
decoupling element is provided. The ground element is dis-
posed on a first surface of the substrate, and the decoupling
element is disposed on a second surface of the substrate.
Ground portions of the two antenna elements and a first
connection terminal of the decoupling element are electri-
cally connected to the ground element. The decoupling ele-
ment is spaced a first decoupling distance from a part of the
first ground portion, and the decoupling element is spaced a
second decoupling distance from a part of the second ground
portion. A phase difference relative to the two antenna ele-
ments is generated by the decoupling element, the first decou-
pling distance and the second decoupling distance so as to
eliminate interference energy between the two antenna ele-
ments.
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A multiband antenna including a ground plane having at least
one periphery. at least one non-radiative slot being formed
along the at least one periphery, a first plurality of radiating
elements mounted on the ground plane adjacent to the at least
one periphery and radiating in a first frequency band and a
second plurality of radiating elements mounted on the ground
plane adjacent to the at least one periphery and radiating in a
second frequency band, the second frequency band being
higher than the first frequency band.
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57) ABSTRACT

An antenna assembly which can be adapted for the metal
housing of any wireless device includes a feeding terminal, a
first radiator connecting to the feeding terminal, a second
radiator positioned parallel and adjacent to the first radiator,
and a metal element connecting to the second radiator. The
wireless signal fed to the first radiator can be coupled to the
second radiator, and flows through the metal element to
ground, thus utilizing the metal housing itself in the wireless
transmission and reception process. An electronic device
using the antenna assembly is also described.
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