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Publication Classification
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(57) ABSTRACT

A system and process that incorporates teachings of the sub-
ject disclosure may include, for example, a multiband
antenna as may be used in mobile communications devices.
The multiband antenna includes a feed port coupled to each of
a first radiating portion and a second radiating portion. Each
of'the first and second radiating portions defines a respective
resonant bandwidth. The multiband antenna also includes at
least one adjustable tuning circuit disposed between physi-
cally isolated radiating segments of a respective one of the
first and second radiating portions. Adjustment of the tuning
circuit alters a corresponding resonant bandwidth allowing
the corresponding resonant bandwidth to be tuned indepen-
dently of the other resonant bandwidth and without affecting
performance of the other resonant bandwidth. In at least some
embodiments, the tuning circuit can include a tunable phase
shifter having one or more components, each having a vari-
able reactance. Other embodiments are disclosed.
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(54) LOW FREQUENCY DIFFERENTIAL MOBILE (52) US.CL
ANTENNA USPC ... 343/803; 343/700 MS: 343/866

(57) ABSTRACT

(75) Inventor: Juha Samuel Hallivuori, Tampere (FT) L.
An antenna which is advantageous for low frequency com-

munications and suitable for use in a portable electronic

(73) Assignee: Nokia Corporation device comprises an antenna resonator element and a ground-
ing line. The resonator element is configured to resonate at a
(21) Appl. No.: 13/554,058 frequency I, and comprises a first port and a second port that
are configured to be differentially fed. The grounding line
. couples a virtual node of the resonator element to ground,
(22) Filed: Jul. 20, 2012 whcl;c the virtual node defines a negligible current w%'lrcn the
resonator element is resonant at the frequency f. In the spe-
Publication Classification cific examples the antenna could be a folded monopole, a
folded dipole, a loop, or other type of differential antennas.
(51) Int.CL Radiation efficiency is quantified for a long folded monopole
HOIQ 9/04 (2006.01) implementation which shows a marked improvement over an
HOI1Q 7/00 (2006.01) identical antenna without such a grounding line, particularly

HOIQ 9/26 (2006.01) when used with a radio receiver.
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13, 2009.
Publication Classification
(51) Int.CL
H04B 1/38 (2006.01)
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CPC e HO4B 1/3888 (2013.01)
USPC 455/575.7
(57) ABSTRACT

A mobile wireless communications device may include a
portable housing, a circuit board carried by the portable hous-
ing, a wireless communications circuit carried by the circuit
board, and an audio circuit carried by the circuit board. The
mobile wireless communications device may further include
an antenna assembly including an antenna carrier frame
coupled to the circuit board and defining a cavity therein, and
an antenna element carried on the antenna carrier frame and
having a plurality of spaced apart signal feed points coupled
to the wireless communications circuit. In addition, an audio
transducer may be carried within the cavity of the antenna
carrier frame and coupled to the audio circuit.
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No. 7,148,850, which is a continuation of application
No. 10/182,635, filed on Nov. 1, 2002, now aban-
doned, filed as application No. PCT/EP00/00411 on
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BARCELONA (ES) Publication Classification
Assignee: Fractus, S.A., Barcelona (ES) (51) Int.CL
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Related U.S. Application Data

Continuation of application No. 13/044,207, filed on
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continuation of application No. 12/498.090, filed on
Jul. 6, 2009, now Pat. No. 8,207,893, which is a con-
tinuation of application No. 12/347.462, filed on Dec.
31, 2008, now Pat. No. 8,212,726, which is a continu-
ation of application No. 11/686,804, filed on Mar. 15,
2007, now Pat. No. 7,554,490, which is a division of

. HOIQ 1736 (2013.01)
. 3431702

(37) ABSTRACT

A novel geometry, the geometry of Space-Filling Curves
(SFC) is defined in the present invention and it is used to
shape a part of an antenna. By means of this novel technique,
the size of the antenna can be reduced with respect to priorart,
or alternatively, given a fixed size the antenna can operate at
a lower frequency with respect o a conventional antenna of
the same size.
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(71)  Applicant: ASKEY COMPUTER CORP., NEW
TAIPEI CITY (TW) (57) ABSTRACT

(72) Inventors: CHIH-CHENG CHIEN, DAXI
TOWNSHIP (TW): CHIN-HSU LAI,
NEW TAIPEI CITY (TW)

A multiband antenna for an electronic device includes a reso-
nance radiation body, a grounding end, and a spread spectrum
portion. The resonance radiation body receives a [irst electro-

(73) Assignee: ASKEY COMPUTER CORP., NEW magnetic wave signal at a first frequency (known as funda-
TAIPEI CITY (TW) mental frequency). The grounding end and the electronic

device are connected. The spread spectrum portion is dis-

(21)  Appl. No.: 13/673,139 posed between the resonance radiation body and the ground-

ing end. The spread spectrum portion includes first and sec-
ond shunting bodies to form a loop bypass between the
resonance radiation body and the grounding end and thereby

(22) Filed: Nov. 9, 2012

(30) Foreign Application Priority Data decrease and increase the first frequency by a specific fre-
JUL 27,2012 (TW) oo 101127175 duency value so as to define a bandwidth equal to two times
the specific frequency value. Hence, the electronic device
Publication Classification receives a second electromagnetic wave signal at any fre-
quency within the bandwidth. Since the spread spectrum por-
(51) Int.CL tion defines the bandwidth, the electronic device can receive
HOIQ 501 (2006.01) the first and second electromagnetic wave signals.
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ABSTRACT

A multiple antenna apparatus includes a substrate, a first
antenna structure, and a second antenna structure. The first
antenna structure includes a first metal trace that has a first
pattern confined in a first geometric shape and has a near-zero
electric field plane. The second antenna structure includes a
second metal trace that has a first pattern confined to a second
geometric shape. The second antenna structure is positioned
on the substrate in substantial alignment with the near-zero
electric field plane of the first antenna structure.
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HO01Q 5/00 (2006.01)
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CPC oo HOIQ 50024 (2013 .01)
101 343/729

(57) ABSTRACT

A device in a wireless communications system, comprising a
transmitter for transmitting information over a plurality of
frequency bands, a receiver for receiving information over a
plurality of frequency bands and a multiple-band antenna
electrically connected to said transmitter and said receiver,
wherein said multiple band antenna is comprised of a first
feed point configured to electrically connect said multiple
band antenna to said transmitter and said receiver, wherein
said multiple band antenna forms a first antenna type and a
second feed point configured to electrically connect said mul-
tiple-band antenna to said transmitter and said receiver,
wherein said multiple band antenna forms a second antenna

type.
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(51) Int.CL
(71) Applicant: LS Mtron Ltd., Anyang-si (KR) HOIQ 21/00 (2006.01)
. (52) US.CL
(72)  Tnventors: Tae-Hyung Kim, Gunpo-Si (KR); CPC oo, HOIQ 21/0075 (2013.01)
Ki-Hyun Kong, Gunpo-Si (KR); Suk-Ki USPC oo seesesessnsss oo ssssssses 343/844
Koo, Gwangmyeong-Si (KR); Byung-Je
Lee, Seoul (KR); Hyun-Ho Wi, Seoul (57) ABSTRACT
(KR); Byeong-Kwan Kim, Scoul (KR) An internal antenna having a wideband characteristic
includes a printed circuit board, a first antenna unit fed with
(21)  Appl. No.: 13/951,749 electricity from a feeding unit of the printed circuit board, and
a second antenna unit spaced apart from the first antenna unit
(22) Filed: Jul. 26, 2013 by a predetermined distance and indirectly fed with electric-
ity by means of coupling to the first antenna unit, wherein the
(30) Foreign Application Priority Data second antenna unit is indirectly fed with electricity with a
phase difference from the first antenna unit due to an electric
Jul. 27,2012 (KR) ..o 10-2012-0082510 distance from a feeding point of the first antenna unit.
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(57) ABSTRACT
(73)  Assignee: Sony Mobile Communications AB Wireless electronic devices may include a backplate and first
and second curved antennas spaced apart from each other
(21)  Appl. No.: 13/559,018 along an end portion of the backplate. Each of the first and

second curved antennas may include a radiating element and
a parasitic element electrically coupled to the radiating ele-
(22) Filed: Jul. 26, 2012 ment. Related systems are also described.
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USPC oo 343/904; 343/700 MS

(57) ABSTRACT

A monopole planar inverted-F antenna (PiFA) for dual-band
Wi-Fi application is disclosed. The dual band includes a first
frequency from 2400-2500 MHz and a second frequency
from 4900-6000 MHz. The antenna has a ground copper and
a radiation copper. The ground copper is adhered to a sub-
strate having a width of approximately 31 mm and a height of
approximately 24 mm. The radiation copper is adhered to the
substrate and has a PiFA copper geometry with a width of
approximately 31 mm and a height of approximately 6.5 mm.
The radiation copper includes a radiation control section that
is electrically connected to the ground copper by a short-
circuit copper wherein the radiation control section has a
length of approximately 15 mm and a width of approximately
0.8 mm.

1w
12 2
s el W
” 2
YT - 77, Aid—123
|
Ll é %‘5 i
e 7
Z 7
Z %
/: & 110
/i g
Z g:,«-w;
Z g
2 %
7 7
% -
% 7
O é& ) b
g ’_(J / mrreerrerrnrennrnnnerelfie-
% 1y
A A SRR TS AT A )

Acchet S



US 2014002921

3A1

a9y United States
a2 Patent Application Publication o) Pub. No.: US 2014/0029213 A1

KANJ et al. (43) Pub. Date: Jan. 30, 2014
(54) TRANSMISSION LINE FOR MOBILE (52) US.CL
ELECTRONIC DEVICE USPC e 361/752, 361/679.01; 29/825
(76) Inventors: Houssam KANJ, Waterloo (CA); (57) ABSTRACT
Huanhuan GU, Kitchener (CA); James According to embodiments described in the specification, a

Paul WARDEN, Fort Worth, TX (US) method and mobile electronic device are provided for tuning

an antenna. The mobile electronic device comprises an elec-

(21)  Appl. No.: 13/556,945 trical ground member supporting at least one antenna; a hous-

ing containing the electrical ground member and having a

(22) Filed: Jul. 24, 2012 conductive ring defining the perimeter of the housing; and a

conductive tuning member disposed between the conductive

Publication Classification ring and the electrical ground member, for transforming an

impedance between the electrical ground member and the

(51) Int.Cl conductive ring; wherein the conductive tuning member is

HO5K 7702 (2006.01) connected to the conductive ring by a first short, and to the
HOIR 43/00 (2006.01) electrical ground member by a second short.
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tinuation of application No. PCT/KR2010/009339, radiation antenna provides a radiator-forming circuit, which
filed on Dec. 24, 2010. is formed to have a simple structure using a capacitive ele-
ment, as well as a feeding circuit suitable for the provided
(30) Foreign Application Priority Data radiator-forming circuit. Thus, the structure of the antenna
becomes simpler and the size of the antenna becomes smaller.
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Publication Classification

(51) Int.CL

HOIQ 1724 (2006.01)
(52) US.CL
CPC oo HOTQ 1/243 (2013.01)
15153 343/702
(57) ABSTRACT

An antenna of a mobile includes at least two internal antennas
and a printed circuit board disposed between a front cover and
a rear cover. The printed circuit board includes at least one
first antenna mounted on an upper surface and the printed
circuit board having at least one fastening opening therein. A
second antenna is mounted in an upper portion of a side
surface of the printed circuit board and included a protruded
portion of one end protruded from a body and in which the
protruded portion is fastened to the fastening opening to be
fastened to a side surface of the printed circuit board and the
mobile terminal can be produced having a reduced thickness.
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Publication Classification

(51) Int.CI
HO1Q 5/00

(2006.01)

(52) US.CL
CPC oo, HOIQ 5/0027 (2013.01)
USPC oo 343/843; 343/700 MS

(57) ABSTRACT

An antenna which operates in a plurality of frequency bands
includes a feeding point, a first conductor which is connected
to the feeding point, and at least two second conductors which
are branched from the first conductor, have a linear shape, and
include open ends as ends on a side opposite to the first
conductor. The open ends of the two second conductors face
in almost the same direction substantially parallel to a side
closest to the feeding point out of the sides of an antenna
region. The two second conductors include a part at which the
distance between the two conductors at a portion parallel to
the side is a first distance, and another part at which the
distance is a second distance shorter than the first distance,
and are electromagnetically coupled at, at least the other part.
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Publication Classification

(51) Int.ClL
HO1Q 1/48

{2006.01)

(52) US.CL
()L CHN HOIQ 1/48 (2013.01)
101 343/846

(37) ABSTRACT

A multi-band antenna for assembling to an insulation base
and metal base of an electronic device comprises: a radiating
element; a first connecting element; a second connecting
element; a grounding element; and a first grounding foil and
asecond grounding foil respectively electrically connected to
the second connecting element and the grounding element
along a longitudinal direction perpendicular to the transversal
direction and extending to the metal base. The first grounding
foil and the second grounding foil has a first part respectively
extending from the second connecting and grounding ele-
ment to a joint line between the insulation and the metal base
and a second part attached to the metal base. A slot is formed
among the first part of the first grounding foil, the first part of
the second grounding foil, the second connecting element,
and the joint line between the insulation base and the metal
base.
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100

(22) Filed: Aug. 9, 2012
Publication Classification

(51) Int.CL

HOI1Q 1748 (2006.01)
(52) US.CL

USPC e 343/848
(37) ABSTRACT

An antenna system includes a ground plane including at least
one slot, a first antenna element coupled to a first portion of
the ground plane, a second antenna element coupled to a
second portion of the ground plane which 1s spaced apart from
the first portion and a tuner configured to change the influence
of'the slot to a current flow through the ground plane from the
first portion to the second portion.
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L1 SR 343/860
(57) ABSTRACT

A front end parallel resonant switch is disclosed. In an exem-
plary embodiment, an apparatus includes an inductor and a
capacitor configured to couple a first RF transmission to an
antenna, and at least one switch configured to connect the
inductor to the capacitor to form a matching network when
transmitting the first RF transmission from the antenna, and to
connect the inductor to capacitor to form a parallel resonant
circuit when transmitting a second RF transmission {rom the

HOIQ 1/50 (2006.01) antenna.
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37 ABSTRACT

An antenna includes a grounding portion with a grounding
feed point, a radiating plane and a coaxial cable. The ground-
ing portion extends in a lengthwise direction defining two
ends opposite to each other in the lengthwise direction. The
radiating plane extends upwardly from a lengthwise edge of
the grounding portion. The radiating plane includes a first arm
extending from one end of the lengthwise edge and a second
arm extending from the opposite end. The first arm defines a
signal feed point and a first radiating portion while the second
arm is defined as a second radiating portion. The coaxial cable
includes a core linking to the signal feed point and a shielding
layer linking to the grounding feed point. The second arm
surrounds the (irst arm in the radiating plane.
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ANTENNAS FOR HANDHELD ELECTRONIC
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filed on Sep. 22, 2009, now Pat. No. 7,843,396, which
is a continuation of application No. 11/821,192, filed
on Jun. 21, 2007, now Pat. No. 7,612,725,

14

18
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CPC ............... HOIQ I3/10 (2013.01); HOIQ 1/243
(2013.01)
USPC vovvvcvooorveoseorsesnsossensssssssnssnsneorenneenrs. 3437702
(57) ABSTRACT

A handheld electronic device may be provided that contains
wireless communications circuitry. The handheld electronic
device may have a housing and a display. The display may be
attached to the housing a conductive bezel. The handheld
electronic device may have one or more antennas for support-
ing wireless communications. A ground plane in the handheld
electronic device may serve as ground for one or more of the
antennas. The ground plane and bezel may define an opening.
A rectangular slot antenna or other suitable slot antenna may
be formed from or within the opening. One or more antenna
resonating elements may be formed above the slot. An elec-
trical switch that bridges the slot may be used to modify the
perimeter of the slot so as to tune the communications bands
of the handheld electronic device.
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a resonant frequency of the antenna depend on the first and
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(76) Inventor: Jimmy HO, Hickory, NC (US)

(21) Appl. No.: 13/588,730 A compact antenna element and assembly using a directly fed
. and electromagnetically coupled step probe element for ultra
(22) Filed: Aug. 17,2012 wideband application. It achieves very good impedance

Publication Classification match, isolation and pattern stability across a wide frequency

band. The compact ultra wideband radiating element covers
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(52) US.CL
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USPC oo 343/852; 343/853
(57) ABSTRACT

A dielectric body includes a first radiating element on a first
side and a second radiating element on a second side. The first
radiating element and the second radiating element are linear
conductors that each extend from a first end to a second end
(an open end), and are parallel or substantially parallel to each
other in a direction from the first end to the second end. The
first end of the first radiating element is connected to a first
port of a coupling degree adjustment circuit, and the first end
of the second radiating element is connected to a second port
of the coupling degree adjustment circuit. The first radiating
element and the second radiating element are mainly coupled
to each other in the coupling degree adjustment circuit.
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(57) ABSTRACT

A signal converting circuit includes: a first switching circuit;
a second switching circuit; and a first balance-unbalance cir-
cuit (Balun) having a first signal terminal coupled to an
antenna, a second signal terminal coupled to the first switch-
ing circuit, and a third signal terminal coupled to the second
switching circuit; wherein when the first balance-unbalance
circuit operates in a first signal converting mode, the first
switching circuit and the second switching circuit are
arranged to couple the second signal terminal and the third
signal terminal, respectively, to a first signal processing cir-

Aug. 13,2012 (TW) coovercrsrsnnscnsesrs: 101129479 cuit, and when the first balance-unbalance circuit does not
Publication Classification operate in the first signal converting mode, the first switching
circuit and the second switching circuit are arranged to couple
(51) Int.CL the second signal terminal and the third signal terminal,
HOIQ 1/50 (2006.01) respectively, to a reference voltage.
//.,’IOO
s, = 116
FL - hl ) {
11084~ 1 Lo
| 11 I ‘\o—l
I l\l N I First
I 1082 - - signal
| | - processing
| | Vend circuit
| |
102
)
118
1 {
|
|
‘ Second
I \ signal
I \ = rOCESsSing
| . | Vend ’ circuit )
| 1146 , T - -
._&.’ - N5 [ E ° T
| | | |
1148 [ )
M
= V ¥
Vend 112 Vgnd

A A



US 20140049442A1

a2 Patent Application Publication (o) Pub. No.: US 2014/0049442 A1l

a9 United States

Yen et al.

(43) Pub. Date: Feb. 20, 2014

(54) TUNABLE IMPEDANCE MATCHING
CIRCUIT

(75) Inventors: Yu-Meng Yen, Taoyuan County (TW),
Chen-Fang Tai. Taoyuan County (TW);
Pei-Zong Rao, Taoyuan County (TW);
‘Wei-Shin Tung, Taoyuan County (TW);
‘Wan-Ming Chen, Taoyuan County
(TW)

(73) Assignee: HTC CORPORATION, Taoyuan
County (TW)

(21) Appl. No.: 13/590,178

(22) Filed: Aug. 20,2012
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(37) ABSTRACT

A tunable impedance matching circuit is provided for match-
ing a signal source to an impedance of an antenna. The tun-
able impedance matching circuit includes two terminals, a
series path, and two shunt paths. The first terminal is coupled
to the signal source, and the second terminal is coupled to the
antenna. The series path is coupled between the first terminal
and the second terminal and includes a first tunable capacitor
and at least one tunable inductor. One of the two shunt paths
is coupled between the first terminal and a ground end, and
the other one of the two shunt paths is coupled between the
second terminal and the ground end. Each of the shunt paths
includes a second tunable capacitor.
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(57) ABSTRACT

A dual frequency antenna module is disposed on a substrate.
The substrate includes a first surface and a second surface.
The dual frequency antenna module includes a first antenna,
a second antenna, a first connecting portion, and a second
connecting portion. The antennas are in symmetry about a
central line of the antenna module and disposed on the first
surface. Each antenna includes a radiation portion and a feed-
ing portion. The connecting portions are disposed on the first
surface and connected to each other in symmetry. A width of
each microstrip transmission line of the connecting portions
is less than a width of each microstrip transmission line of the
antennas. A wavelength of electromagnetic waves transmis-
sible through the microstrip transmission lines of the connect-
ing portions is equal to one half of a wavelength of electro-

HOIQ 5/01 (2006.01) magnetic waves transmissible through the microstrip
HOI1Q 21/00 (2006.01) transmission lines of the first and second antennas
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