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(57) ABSTRACT

A dual-band antenna of a wireless communication apparatus
includes a first radiation part for receiving or transmitting
signals at a first frequency band; a second radiation part for
generating a coupling effect together with the first radiation
part to receive or transmit signals at a second frequency band
having a center frequency lower than a center frequency of the
first frequency band, wherein the second radiation part com-
prises multiple radiation sections, and at least one of the
multiple radiation sections is positioned on a first plane; a
feeding element for coupling with a signal receiving terminal
of the wireless communication apparatus: and a shorting ele-
ment for coupling with a fixed-voltage region of the wireless
communication apparatus. The first radiation part does not
physically contact with the second radiation part, and at least
a portion of the first radiation part is not positioned on the first
plane.
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(57) ABSTRACT

Provided is a planar inverted I antenna to which a feeding line
can be readily connected. Two slits are provided up to loca-
tions where input impedance is Z (=50€2), from the open end
side of a main conductive plate that functions as an excitation
conductive plate. Between these slits is used as a microstrip
line (MSL) and the width (w) is determined such that the
characteristic impedance for the transmission line is 7. A
planar inverted I antenna having a U-shaped or L-shaped
cross-section is formed by folding on both sides or on one side
of the MSL, along the longitudinal direction of the MSL. In
other words, a planar inverted F antenna is formed that has the
excitation conductive plate and the MSL arranged separated
by a prescribed distance, on the outside of a ground conduc-
tive plate bent into a U-shaped or L-shaped cross-section. The
positional relationship between the connection position for
the feeding pin and the radiation end can be changed, by
folding the planar inverted F antenna along the longitudinal
direction of the MSL.
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(57) ABSTRACT
An antenna device of a portable terminal including conduc-
tive components is provided. The antenna device includes a
first radiator connected to a power feeding unit of the portable
terminal and a second radiator connected to each of the power
feeding unit and a ground part of the portable terminal. At
least one of the conductive components is connected to at
least one the first radiator and the second radiator. The con-
ductive components may be used as a radiator of the antenna
device such that the antenna device may be easily installed
within an inner space of'a miniaturized and lightened portable
terminal and the inner space of the portable terminal may be
efficiently used.
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(57) ABSTRACT

Disclosed are an antenna apparatus and a feeding structure
thereof. An antenna apparatus includes: a radiator; a feeding
structure including a feeding unit to provide a signal to the
radiator, a ground unit to ground the radiator, and a resonance
applying part between the feeding unit and the ground unit;
and a contact part to connect the radiator with the feeding
structure. The antenna apparatus may include the contact part
to easily adjust at least one of the resonance bands and a space
in the antenna apparatus can be efficiently used.
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ing assembly including the high band generating assembly
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metal portion. The grounding end is electrically connected to
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(57) ABSTRACT

An electronic device including a first body and a second body
is disclosed. The first body includes a first system circuit
board, a first grounding element, and a primary antenna. The
first grounding element is disposed on the first system circuit
board. The primary antenna is disposed on the first system
circuit board and electrically connected to the first grounding
element. The primary antenna transmits/receives at least one
radio frequency (RF) signal. The second body includes a
second system circuit board and a clearance area. The clear-
ance area is on the second system circuit board, and no circuit
exists in the clearance area. When the first body and the
second body are stacked by parallelizing the first system
circuit board and the second system circuit board, the clear-
ance area is corresponding to the primary antenna.
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An antenna device is configured as a jacket of a communica-
(21) Appl. No.: 14/250,547 tion terminal, such as a mobile terminal, and a communica-
tion apparatus includes the antenna device attached to the
(22) Filed: Apr. 11,2014 communication terminal. The antenna device uses an HF-
L band high frequency signal as a carrier frequency, and is
Related U.S. Application Data configured as a reader/writer antenna device for a near field
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Filed: Mar. 14, 2013 antenna element is selectively operated in a first band or a
second band. The antenna element and the ground element
Foreign Application Priority Data form an unsymmetrical dipole antenna structure. The longest
current path length of the antenna element is less than 0.3
Feb.4,2013  (TW) .o, 102104260 times the length of the second edge.
1
1
101
=12
—~
133
122

- \-102




(19)

a2y Patent Application Publication

US 20140218244A1

United States

CHANG et al.

(10) Pub. No.: US 2014/0218244 A1l
(43) Pub. Date: Aug. 7, 2014

(54)

()

(72)

(73)

@1

(22)

(30)

ANTENNA ASSEMBLY AND WIRELESS
COMMUNICATION DEVICE EMPLOYING
SAME

Applicant: Chiun Mai Communication Systems,
Inc., New Taipei (TW)

Inventors: TZE-HSUAN CHANG, New Taipei
(TW); CHO-KANG HSU, New Taipei
(TW)

Assignee: CHIUN MAI COMMUNICATION
SYSTEMS, INC., New Taipei (TW)

Appl. No.: 14/081,052

Filed: Nov. 15,2013

Foreign Application Priority Data

Feb.1,2013 (TW) 102104102

Publication Classification

(51) Int.ClL
H01Q 13/10 (2006.01)
(52) US.CL
CPC oo HO1Q 13/10 (2013.01)
343/702; 343/770
57 ABSTRACT

An antenna assembly includes a base, a ground surface, a first
radiating portion, a second radiating portion, a third radiating
portion, and a feed portion. The ground surface is arranged on
a surface of the base. The feed portion includes a plurality of
feed points mounted on the radiating portions. The first radi-
ating portion and one feed point transmit and receive wireless
signals at a first frequency band and a second frequency band;
the second radiating portion and the third radiating portion
couple with the feed points to transmit and receive wireless
signals at a third frequency band and a fourth frequency. The
first radiating portion, the second radiating portion, and the
third radiating portion form several slot antennas. A wireless
communication device employing the antenna assembly is
also described.




US 20140218245A1

a9 United States
a2y Patent Application Publication

Rowson et al.

(10) Pub. No.: US 2014/0218245 A1l
(43) Pub. Date: Aug. 7, 2014

(7
(72)

(73)

1)
(22)

(63)

ANTENNA AND METHOD FOR STEERING
ANTENNA BEAM DIRECTION

Applicant: Ethertronics, Inc., San Diego, CA (US)

Inventors: Sebastian Rowson, San Diego, CA
(US); Laurent Desclos, San Diego, CA
(US); Jeffrey Shamblin, San Marcos,
CA (US)

Assignee: Ethertronics, Inc., San Diego, CA (US)

Appl. No.: 14/144,461
Filed: Dec. 30, 2013

Related U.S. Application Data

Continuation of application No. 13/726,477, filed on
Dec. 24, 2012, now Pat. No. 8,648,755, which is a
continuation of application No. 13/029,564, filed on

11

(1)

(52)

(67

Feb. 17, 2011, now Pat. No. 8,362,962, which is a
continuation of application No. 12/043,090, filed on
Mar. 5, 2008, now Pat. No. 7,911,402.

Publication Classification

Int. CI.

HO1Q 9/04 (2006.01)

USS. CL

CPC oo HOIQ 9/0442 (2013.01)

USPC oo 343/745
ABSTRACT

An antenna comprising an IMD element and one or more
parasitic and active tuning elements is disclosed. The IMD
element, when used in combination with the active tuning and
parasitic elements, allows antenna operation at multiple reso-
nant frequencies. In addition, the direction of antenna radia-
tion pattern may be arbitrarily rotated in accordance with the
parasitic and active tuning elements.
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57 ABSTRACT

A multiband-capable antenna device includes a loop-shaped
radiation element including a power feed end and a ground
end, and a matching circuit including a first inductance ele-
ment loaded at the power feed end and a second inductance
element loaded at the ground end and magnetic-field coupled
to the first inductance element. The loop-shaped radiation
element is configured to resonate in a plurality of resonance
modes including an even mode and an odd mode. The first
inductance element and the second inductance element are
wound and connected such that magnetic fields are mutually
strengthened for one of the even mode and the odd mode, and
such that the magnetic fields are mutually weakened for the
other of the even mode and the odd mode.
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57 ABSTRACT

A modified PIFA antenna is designed for wireless local area
network (WLAN) applications. The modified PIFA antenna
is configured to resist detuning effects caused by use of vari-
ous cable lengths and is adapted for use in the 2.4 GHz
operation band. A slot extends between the ground and feed
portions of the antenna for slightly increasing frequency
bandwidth of the antenna.
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Side View
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Purple, Modified PIFA
Orange, tunable coupling element

Green, signal feed soldering pad

Blue, cable soldering pad
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ABSTRACT

A lighting device including a housing, at least one light source
housed by the housing, a conductive element mounted to the
housing and having portions that define a slot, the slot form-
ing a slot antenna radiating element for wireless control ofthe
at least one light source and a feedline for feeding the slot
antenna radiating element.
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a2y Patent Application Publication

(10) Pub. No.: US 2014/0220906 A1

Ohba et al. 43) Pub. Date: Aug. 7, 2014
(54) ANTENNA APPARATUS AND Publication Classification
COMMUNICATION APPARATUS
(51) Int.CL
(71) Applicant: Kabushiki Kaisha Toshiba, Tokyo (JP) HO01Q 9/04 (2006.01)
H04B 1/40 (2006.01)
(72) Inventors: Isao Ohba, Hachi(?ji-shi (JP); Hiroyuki (52) US.CL
Hotta, Hamura-shi (JP); Koichi Sato, CPC ..coooeenn. HO01Q 9/0442 (2013.01); HO4B 1/40
Tachikawa-shi (JP); Masao Teshima, (2013.01)
Kunitachi-shi (JP) USPC oo 455/73; 343/750
(73) Assignee: KABUSHIKI KAISHA TOSHIBA, 57) ABSTRACT
Ti JpP
okyo (IP) According to one embodiment, an antenna apparatus com-
21) Appl. No.: 14/171.254 prises an antenna element connected to a feeding point, a
(21)  Appl-No ’ grounded first lumped constant element connected to the
(22) TFiled: Feb. 3. 2014 antenna element, and a grounded second and third lumped
' T constant elements connected to the antenna element through
Related USS. Application Data a selector. The selector is configured to connect the grounded
>+ APP second lumped constant element to the antenna element in
(63) Continuation of application No. 13/082,246, filed on order to lower a resonant frequency of the antenna element,

Apr.7,2011, now Pat. No. 8,699,964, Continuation of
application No. PCT/JP2009/064994, filed on Aug.
27, 2009.

and to connect the grounded third lumped constant element to
the antenna element in order to raise the resonant frequency of
the antenna element.
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Chuang et al. (43) Pub. Date: Aug. 7, 2014
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CPC i HO04B 1/3827 (2013.01)
(71) Applicant: Wistron Corporation, New Taipei City USPC e e 455/90.2
(TW)
(72) Inventors: Shih-Ming Chuang, New Taipei City (57) ABSTRACT

(TW); Wen-Yi Tsai, New Taipei City
(TW); Pei-Cheng Hu, New Taipei City

(TwW)
(73) Assignee: Wistron Corporation, New Taipei City
(TwW)
(21) Appl. No.: 14/055,896
(22) Filed: Oct. 17,2013
(30) Foreign Application Priority Data
Feb. 4,2013  (TW) .o 102104236

Publication Classification

(51) Int.ClL

H04B 1/38 (2006.01)

A mobile communication device including a main board, a
flexible printed circuit board (FPCB) and a transmission line.
The main board includes a central process unit (CPU) dis-
posed on the main board for outputting and receiving a con-
trol signal, and a wireless transmitter disposed on the main
board and coupled to the CPU for modulating and demodu-
lating a wireless signal. The FPCB is coupled to the CPU to
operate as an antenna for transmitting the control signal and
radiating and receiving the wireless signal. The FPCB
includes a transmission unit coupled to the CPU for transmit-
ting the control signal, a radiation unit for radiating and
receiving the wireless signal, and a feed point formed on the
radiation unit for feeding the wireless signal to the radiation
unit. The transmission line is coupled between the feed point
and the wireless transmitter for transmitting the wireless sig-
nal.
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a9 United States

a2y Patent Application Publication (o) Pub. No.: US 2014/0225781 A1

Sato et al. 3) Pub. Date: Aug. 14,2014
(54) MULTI-BAND ANTENNA AND TERMINAL (52) US.CL
DEVICE CPC i HO0I1Q 9/04 (2013.01)
USPC i 343/700 MS
(71) Applicant: SONY MOBILE
COMMUNICATIONS AB, Lund (SE)
(72) Inventors: Takahiro Sato, Tokyo (JP); Tomihiro (57 ABSTRACT
Omuro, Tokyo (JP)
(73) Assignee: SONY MOBILE An antenna that includes a first element extending from a
COMMUNICATIONS AB, Lund (SE) connection point, and has a curvature such that a first tip end

of the first element extends in a direction toward the connec-
tion point. A second element is connected to the connection
point, and has a second tip end that extends in a direction away
from the connection point, the second tip being disposed
Publication Classification within an outer periphery of the first element. A distance

between a portion of the first element that is parallel to the

(51) Imt.Cl. second element is greater than A,,/100, where A, represents

HOI1Q 9/04 (2006.01) an effective wavelength of a first anti-resonance frequency.

(21)  Appl. No.: 13/765,319

(22) TFiled:  TFeb. 12,2013
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(54) APPARATUS AND METHODS OF FORMING Publication Classification
MOLDED PARTS
(51) Int.CL
(75) Inventors: Christian Saxe, Copenhagen Fast (DK); H01Q 1736 (2006.01)
Dennis Sejersgaard-Jacobsen, B29C 70/68 (2006.01)
Bronshoj (DK) (52) US.CL
) s . CPC . H0IQ 1/36 (2013.01); B29C 70/68 (2013.01)
(73) Assignee: Nokia Corporation, Espoo (FI) USPC ..o 343/700 MS; 264/446; 264/255
(21) Appl. No.: 14/342,812 7 ABSTRACT
(22) PCT Filed: Sep. 9, 2011 An apparatus including a first molded part including a plural-
. ity of protrusions; and a second molded part, molded at least
(86) PCTNo.: PCT/IB2011/053958 to the plurality of protrusions of the first molded part, the
§ 371 (c)(1), second molded part including an antenna configured to reso-
(2), (4) Date:  Mar. 5,2014 nate at radio frequencies.
108,
108,
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a9 United States

(12) Patent Application Publication (o) Pub. No.: US 2014/0225784 Al

(43) Pub. Date: Aug. 14, 2014
(54) PRINTED ANTENNA AND MOBILE (52) US.CL
COMMUNICATION EQUIPMENT CPC oo HO01Q 9/0407 (2013.01)
USPC et 343/700 MS
(75) Inventor: Meng Li, Shenzhen (CN)
(73) Assignee: ZTE CORPORATION, Shenzhen (CN)
57 ABSTRACT
(21) Appl. No.: 14/348,663
_ Disclosed is a printed antenna which includes: a ground plane
(22) PCT Filed: Dec. 31,2011 which is a layer of metal formed on the insulating layer; a feed
. unit which is multiple metallic lines formed on the insulating
(86) PCT No.: PCT/CN2011/085133 layer and includes a first end and a second end; a feed point
§ 371 (o)(1), which is set between the feed unit and the ground plane and is
(2), (4) Date:  Mar. 31, 2014 connected to the first end of the feed unit; a first radiation unit
. L L which is formed on the insulating layer, and configured to
(30) Foreign Application Priority Data radiate or receive first frequency band signals; a second radia-
tion unit which is formed on the insulating layer, connected to
Sep. 30, 2011 (CN) wovvvvvvisiissssssinns 201120372894.9 the second end of the feed unit, and configured to radiate or
Publication Classification receive second frequency band signals; a third radiation unit,
which is formed on the insulating layer, connected to the
(51) Imt.Cl. second end of the feed unit, and configured to radiate or
HO01Q 904 (2006.01) receive third frequency band signals.
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a9 United States

a2 Patent Application Publication o) Pub. No.: US 2014/0225785 A1

YU (43) Pub. Date: Aug. 14,2014
(54) ANTENNA REFLECTOR APPARATUS (52) US.CL
CPC it HO01Q 19/10 (2013.01)
(71) Applicant: ST ANTENNA DESIGN, Taipei City USPC e 343/702;343/834
(TW)
(72) Taventor: YA-CHUNG YU, Taipei City (TW) 67 ABSTRACT
(73) Assignee: SJ ANTENNA DESIGN, Taipei City According to one aspect of the present invention, an antenna
(TW) reflector apparatus provided comprises a shell body, a reflec-
tor indentation, and an antenna. The reflector indentation
(21) Appl. No.: 14/164,098 embedded in the shell body comprises a first indentation

opening and a second indentation opening opposite to the first
indentation opening. The first indentation opening is on the
first surface of the shell body; the second indentation opening

(22) Filed: Jan. 24, 2014

(30) Foreign Application Priority Data is on the second surface of the shell body. And the first
Feb.8,2013  (TW) 102105468 indentation opening penetrates the shell body and connects to
T R the second indentation opening. The antenna is located
Publication Classification besides the second indentation opening of the reflector inden-
tation. The area of the first indentation opening of the reflector
(51) Imt.Cl. indentation is larger than the area of the second indentation
HOI1Q 19/10 (2006.01) opening.
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CHASSIS-EXCITED ANTENNA APPARATUS
AND METHODS

Applicant: Pulse Finland OY, Kempele (F'1}

Prasadh Ramachandran, Kempele (FI};
Petteri Annamaa, Oulansalo (FI)

Inventors:

Appl. No.: 14/177,093
Filed: Feb. 10, 2614

Related U.S. Application Data

Continuation of application No, 13/026,078, filed on
Feb. 11, 2011, now Pat. No. 8,648,752,

Publication Classification

Iat. CL

HIQ 1722 {2006.01)
HOIQ 150 {2006.01)
He1Q 700 (2006.01)

(52) US.CL
CRC . HAIOQ 1722 (2013.01%, HOIQ 700 (2013.01);
HIQ 1/50 (2013.01)
UsSPC ... 343/702; 343/867; 343/700 MS; 343/749
(57 ABSTRACT

A chassis-excited antenna apparatus, and methods of tuning
and utilizing the same. In one embodiment, a distributed joop
antenna configuration is used within a handheld mobile
device (e.g., cellular telephone). The antenna comprises two
radiating elements: one configured 6 operate in a high-fre-
quency band, and the other in a low-frequency band. The two
antenua efements are disposed on different side surfaces of
the metal chassis of the portable device; e.g., onthe opposing
sides of the device enclosure. Each antenna component com-
prises a radiator and an 1asulating cover. The radiator is
coupled to z device feed via a Teed conductor and a ground
point. A portion of the feed conductor is disposed with the
radiator to facilitate forming of the coupled Joop resonator
structure.
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Jenwatanavet
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(73)
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APPARATUS AND METHODS TO IMPROVE
ANTENNA ISOLATION

Applicant: QUALCOMM INCORPORATED, San
Diego, CA (US)

Inventor: Jatupum Jenwatanavet, San Diego, CA
(US)

Assignee: QUALCOMM INCORPORATED, San
Diego, CA (US)

Appl. No.: 13/765,566

Filed: Feb. 12, 2013

100

Publication Classification

(51) Int.CL
HOIQ 1/52 (2006.01)
(52) US.CL
HO1Q 1/521 (2013.01)
.......................................................... 343/841

(57) ABSTRACT

An antenna apparatus includes a circuit card assembly, a first
antenna and a second antenna fabricated on the circuit card
assembly, the first antenna and the second antenna configured
to operate at substantially the same frequency. A feature
located proximate to the first antenna and the second antenna
reduces electromagnetic coupling between the first antenna
and the second antenna.
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(75) Inventors: Alexandre Pinto, Copenhagen (DK); (52) US.CL

Cviko Mirsad, Malmo (SE) HOIQ 1/48 (2013.01)

..................................... 343/848; 29/601

(57) ABSTRACT

An apparatus including: a first ground member; a second
ground member extending from the first ground member and

(73) Assignee: Nokia Corporation, Espoo (FI)

(1) Appl. No:: 13/876,231 including a feed point, the feed point being configured to
. receive a signal in a first frequency band and to receive an
(22)  PCT Filed: Oct. 6, 2010 antenna con%ingured to operateqin thg first frequency band, the
(86) PCT No.: PCT/IB10/54524 first ground member and the second ground member having
an electrical length configured to provide a resonant mode in
§ 371 (c)(1), the first ground member and the second ground member in the

(2), (4) Date: ~ Jun. 24,2013 first frequency band.
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INSERT TYPE ANTENNA MODULE FOR
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Applicant: Sang-Yong MA, Ansan-si (KR)

Inventor: Sang-Yong MA, Ansan-si (KR)

Appl. No.: 14/247,337
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Related U.S. Application Data

Continuation of application No. 13/139,031, filed on
Jun. 10, 2011, now Pat. No. 8,760,351, filed as appli-
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Publication Classification

(51) Int.CL
HO1Q 1/24 (2006.01)

(52) US.CL
CPC oo, HOIQ 17243 (2013.01)
USPC oot eer e seseeoemeererereees. 291600

(57) ABSTRACT

The present invention relates to an antenna module for an
insert type antenna module for a portable terminal and a
method for manufacturing the same. More specifically, the
method for manufacturing an insert type antenna module for
a portable terminal comprises an antenna radiation part
manufacture step wherein an antenna core is manufactured,
the antenna core being engaged by an insert so that an antenna
radiation part configured in a predetermined shape selected
between a plane shape and a curved shape with at least one
axis by cutting and bending a conductive metal sheet is
exposed toward an outer surface of one side, wherein in the
antenna radiation part manufacture step, in the core forming
mold is disposed an antenna support protrusion maintaining a
gap for the sake of a thickness development of the antenna
core.

510

747
L7




US 20140232484A1

a2 Patent Application Publication o) Pub. No.: US 2014/0232484 A1

a9 United States

SAKASAI et al.

(43) Pub. Date: Aug. 21, 2014

(54) PHASE SHIFT CIRCUIT AND ANTENNA
DEVICE

(71) Applicant: HITACHI METALS, LTD., Tokyo (IP)

(72) Inventors: Kazuhiro SAKASAL Hitachi (JP);
Tomoyuki OGAWA, Hitachi (JP)
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(21) Appl. No.: 14/081,268

(22) Filed: Nov. 15,2013

30y Foreign Application Priority Data

Feb. 15,2013 (JP) cooviiiivcviineeee. 2013-28406

Publication Classification

(51) Int.ClL

Ho1P 1/18 (2006.01)

(52) US.CL
CPC oovvvvveveviioiesissessevesns TIOIP 17184 (2013.01)
L0150 OO & X 12 13

(57) ABSTRACT

Techniques capable of reducing the width-direction size of a
phase shift circuit as much as possible are provided. A phase
shift circuit has a signal line, a first dielectric plate, and a
second dielectric plate. The signal line has first to third inter-
secting parts extending in a direction intersecting with a lon-
gitudinal direction of the phase shift circuit. On the other
hand., the first dielectric plate and the second dielectric plate
have first to third overlapping parts overlapping the intersect-
ing parts of the signal line. When the first dielectric plate and
the second dielectric plate are moved in the longitudinal
direction of the phase shift circuit, the overlapped areas
between the intersecting parts of the signal line and the over-
lapping parts of the first dielectric plate and the second dielec-
tric plate are changed.
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Publication Classification

(51) Int.CL

HO1Q 1/24 (2006.01)
(52) US.CL
CPC e, HOTQ 17243 (2013.01)
LU0 RO Y & V1 1%
(57) ABSTRACT

Anexemplary antenna module includes a metal unit, a ground
unit, a feed unit, and a resonating unit. The metal unit is a
metal housing or a metal sidewall of a wireless communica-
tion device. One end of the ground unit is connected to the
metal unit and another end of the ground unit is grounded.
One end of the feed unit is connected to the metal unit and
another end of the feed unit is connected to a feed point of the
wireless communication device. The resonating unit and the
metal unit cooperatively generate a resonating, thereby
receiving/sending wireless signals in corresponding fre-
quency bands.
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Publication Classification
(51) Int.CL
HO1Q 1724 (2006.01)
(52) US.CL
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(57) ABSTRACT

A mobile wireless communications device may include a
portable housing that may include an electrically conductive
continuous ring defining a perimeter of the portable housing.
The electrically conductive continuous ring may be config-
ured to function as an antenna. The mobile wireless commu-
nications device may further include a printed circuit board
(PCB) carried by the portable housing and may include an
electrically conductive layer defining a ground plane. The
mobile wireless communications device may further include
wireless transceiver circuitry carried by the PCB and coupled
to the antenna. The mobile wireless communications device
may also include an electrically conductive shorting member
coupled between the electrically conductive continuous ring
and the ground plane.
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(71) Applicants: Hyukjae LEE, Seoul (KR); Byunghwa
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Lee, Seoul (KR)

(21) Appl. No.: 14/140,771
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(30) Foreign Application Priority Data

Feb. 19,2013  (KR) i 10-2013-0017725

Publication Classification

(51) Int.Cl

HOIQ 1/52 (2006.01)

(43) Pub. Date: Aug. 21, 2014
(52) US.CL

CPC ooveeeveereeesveeerreesenevnn. OO 1/526 (2013.01)

USPC oovveeeeeeesseesesse s eoereeeeesssnmeneeeesne 3431841
(57) ABSTRACT

A mobile terminal includes: a terminal body having a battery
and an antenna module: a printed circuit board having one or
more processors disposed between the battery and the
antenna module, and mounted to the terminal body; a parti-
tion wall formed at the terminal body such that a region for
mounting the antenna module is partitioned from a region for
mounting the printed circuit board: and a shielding member
coupled to the partition wall, such that electromagnetic inter-
ference of an antenna device due to an operation of the pro-
cessor is prevented.
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Publication Classification

(51) Int.CIL

HOI1Q 1/42 (2006.01)
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CPC . HO1Q 1/42 (2013.01), HOIP 11/00 (2013.01)

USPC s ceeeee. 343/873; 29/600

(57) ABSTRACT

A window assembly for a display device with an antenna
includes a cover window, an antenna pattern, an insulating
layer, and an antenna pad. The cover window includes a
receiving recess having a bottom surface with a concavo-
convex shape. The antenna pattern is accommodated in the
receiving recess to cover the bottom surface and the antenna
pattern has a lower surface with a concavo-convex shape
corresponding to the concavo-convex shape of the bottom
surface. The insulating layer is accommodated in the receiv-
ing recess to cover the antenna pattern. The antenna pad is
disposed on the insulating layer and electrically coupled to
the antenna pattern. Thus, a volume of the antenna pattern is
increased, and a radiation capability of the antenna may be

HOoIP 11/00 (2006.01) improved.
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Publication Classification

(51) Int.CL

010 1/40 (2006.01)
(52) US.CL
CPC oo HOTQ 140 (2013.01)
USPC e eeiee e e eeeaenene . 343/873
(57) ABSTRACT

An antenna device includes a first antenna element made of a
conductive metallic plate and formed in a shape of a meander;
a second antenna element made of another conductive metal-
lic plate and formed in another shape of a meander; and a
sealing material which is made of a high-dielectric material
and is configured to seal the first and second antenna elements
by the sealing material, wherein the first antenna element is
arranged in parallel with the second antenna element, and
wherein the first and second antenna elements are embedded
inside the sealing material by insert molding.
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(71)  Applicant: QUALCOMM INCORPORATED, San
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(21) Appl. No.: 13/773,626
(22) Filed: Feb. 21, 2013

Publication Classification

(51) Int.CL
H01Q 1/52

(2006.01)

(52) US.CL

(57) ABSTRACT

A multiple antenna module suitable for use in small sized
mobile computing devices includes at least a first antenna
extending beyond alateral edge of and coplanar with a printed
circuit board assembly and connected to the printed circuit
board assembly via a first antenna ground contact and a first
antenna feed contact. The multiple antenna module also
includes a second antenna located proximate to the first
antenna and configured in a plane perpendicular to the plane
continuing the first antenna and the printed circuit board. The
second antenna is connected to the printed circuit board
assembly via a second antenna ground contact and a second
antenna feed contact in which the second antenna ground
contact and second antenna feed contact are connect to the
printed circuit between the first antenna ground contact and
the first antenna feed contact.
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(57) ABSTRACT
A handheld electronic device may be provided that contains a
conductive housing and other conductive elements. The con-
ductive elements may form an antenna ground plane. One or
more antennas for the handheld electronic device may be
formed from the ground plane and one or more associated
antenna resonating elements. Transceiver circuitry may be
connected to the resonating elements by transmission lines
such as coaxial cables. Ferrules may be crimped to the coaxial
cables. A bracket with extending members may be crimped
over the ferrules to ground the coaxial cables to the housing
and other conductive elements in the ground plane. The
ground plane may contain an antenna slot. A dock connector
and flex circuit may overlap the slot in a way that does not
affect the resonant frequency of the slot. Electrical compo-
nents may be isolated from the antenna using isolation ele-

ments such as inductors and resistors.
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(57) ABSTRACT
A handheld electronic device may be provided that contains a
conductive housing and other conductive elements. The con-
ductive elements may form an antenna ground plane. One or
more antennas for the handheld electronic device may be
formed from the ground plane and one or more associated
antenna resonating elements. Transceiver circuitry may be
connected to the resonating elements by transmission lines
such as coaxial cables. Ferrules may be crimped to the coaxial
cables. A bracket with extending members may be crimped
over the ferrules to ground the coaxial cables to the housing
and other conductive elements in the ground plane. The
ground plane may contain an antenna slot. A dock connector
and flex circuit may overlap the slot in a way that does not
affect the resonant frequency of the slot. Electrical compo-
nents may be isolated from the antenna using isolation ele-

ments such as inductors and resistors.
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A handheld electronic device may be provided that contains a
conductive housing and other conductive elements. The con-
ductive elements may form an antenna ground plane. One or
more antennas for the handheld electronic device may be
formed from the ground plane and one or more associated
antenna resonating elements. Transceiver circuitry may be
connected to the resonating elements by transmission lines
such as coaxial cables. Ferrules may be crimped to the coaxial
cables. A bracket with extending members may be crimped
over the ferrules to ground the coaxial cables to the housing
and other conductive elements in the ground plane. The
ground plane may contain an antenna slot. A dock connector
and flex circuit may overlap the slot in a way that does not
affect the resonant frequency of the slot. Electrical compo-
nents may be isolated from the antenna using isolation ele-

ments such as inductors and resistors.



