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57 ABSTRACT

In a planar inverted F antenna, a second radiation element is
provided parallel to the GND surface and extending partially
with respect to a first radiation element in a longitudinal
direction, so as to substantially increase a width of the first
radiation element in the vicinity of a power supply section.
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An antenna device for improving antenna performance of a

(73)  Assignee: %?)Mill{g(’(? LECT RI()) NIIEI: portable terminal having a metal edge installed on a case
” -» Gyeonggi-Do (KR) frame is disclosed. The antenna device includes a main board

. equipped with a power supply end for supplying power and a

(1) Appl. No: 13/440,283 ground surface for grounding the main board, a loop radiator
(22) Filed: Apr. 5,2012 connected with the power supply end of the main board at first
end and connected with the ground surface of the main board

(30) Foreign Application Priority Data at a second end, and a metal body disposed along an edge of

the portable terminal and electrically connected with the
Apr. 22,2011 (KR) coevviieirierens 10-2011-0037897 ground surface of the main board.




US 20120268330A1

a9 United States

a2 Patent Application Publication () Pub. No.: US 2012/0268330 A1l

Irmscher et al.

(43) Pub. Date: Oct. 25,2012

(54)

(76)

@1
(22)

(63)

(51

ANTENNA DEVICES AND PORTABLE
ELECTRONIC DEVICES COMPRISING SUCH
ANTENNA DEVICES

Inventors: Stefan Irmscher, Taby (SE); Peter
Lindberg, Uppsala (SE)

Appl. No.: 13/541,966

Filed: Jul. 5, 2012

Related U.S. Application Data

Continuation of application No. PCT/EP2010/

051289, filed on Feb. 3, 2010.

Publication Classification

Int. C1.
HO010Q 7/00

(2006.01)

(52) US.CL i, 343/702;343/748

7 ABSTRACT

An exemplary embodiment of an antenna device generally
includes a loop element having a length providing loop reso-
nance at a first wavelength, where a resonance frequency of
this wavelength is used in a desired frequency band. A capaci-
tance is provided between a first position on the element and
ground, thereby dividing the element into a first and a second
section. The second section has an inductance that depends on
the length and forms a resonance circuit with the capacitance
which causes the element to function as a monopole element
at the resonance frequency of the resonance circuit. The first
position and capacitance are configured for the resonance
circuit resonance frequency to lie in the desired frequency
band. The first position is configured such that the length of
the first section provides a monopole resonance at a second
wavelength having one resonance frequency at the resonance
circuit resonance frequency.
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(73) Assignee: FUJIKURA LTD., Tokyo (JP) (57) ABSTRACT
(21) Appl. No.: 13/539,955 An antenna element (115) of an antenna device has first and
second root sections (117) and (118) and an intermediate
(22) Filed: Jul. 2, 2012 section lying between the first and second root sections (117)
and (118). A feed section (114) is provided in the first and
s second root sections (117) and (118). The first and second
Related U.S. Application Data root sections (117) and (118) are arranged so as to surround
(63) Continuation of application No. PCT/IP2011/050675,  the feed section (114), and are provided in a wind section
filed on Jan. 17, 2011. (113). Tail end linear parts in the wind section (113) extend in
respective opposite directions. At least one of the first and
second root sections (117) and (118) has a wider width part,
(30) Foreign Application Priority Data which is formed such that a portion that overlaps a feed line
connected with the feed section (114) is larger in width than
Jan. 18,2010  (JP) oo 2010-008440 other portions. This makes it possible to realize high radiant
Oct. 5,2010  (JP) weoevieeiccciieiiene 2010-226081 gain and improve a VSWR characteristic for each radio wave.
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(57) ABSTRACT

An antenna includes a base body, an antenna radiator and a
ferrite core. The base body includes a laser direct structuring
material. The antenna radiator is formed by selectively acti-
vating a portion of the base body with a laser and by plating
the activated portion. The ferrite core is fixed to the antenna
radiator.
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(60) Provisional application No. 61/477,647, filed on Apr.

Publication Classification
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HOIQ %16 (2006.01)
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(57) ABSTRACT

A dipole antenna includes a circuit board with a first side and
a second side, at least one dipole disposed on the circuit board
comprising an upper halfand a lower half, a microstrip trans-
mission line disposed on the circuit board coupled to at least
one of the upper half and lower half of the at least one dipole,
and a choke element disposed on the circuit board. The choke
element and the lower half of the at least one dipole form an

21,2011. open slot trap with a high impedance point.
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now Pat. No. 6,791,500.

Publication Classification

(51) Int.CL

HOIQ 926 (2006.01)
(52) US.Cl oo 343/803
57) ABSTRACT

An antenna and a wireless mobile communication device
incorporating the antenna are provided. The antenna includes
a first conductor section electrically coupled to a first feeding
point, a second conductor section electrically coupled to a
second feeding point, and a near-field radiation control struc-
ture adapted to control characteristics of near-field radiation
generated by the antenna. Near-field radiation control struc-
tures include a parasitic element positioned adjacent the first
conductor section and configured to control characteristics of
near-field radiation generated by the first conductor section,
and a diffuser in the second conductor section configured to
diffuse near-field radiation generated by the second conduc-
tor section into a plurality of directions.
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TOSHIBA, Tokyo (JP) 7 ABSTRACT
According to one embodiment, an electronic apparatus
(21) Appl. No.: 13/536,911 includes an antenna, a switch circuit and a control circuit. The
antenna is configured to have a first resonance frequency band
22)  Filed: Jun. 28. 2012 and a second resonance frequency band. The switch circuit is
(22) File - =% connected between a feeder line and the antenna and config-
s ured to switch a resonance frequency band of the antenna
Related U.S. Application Data from the first resonance frequency band to the second reso-
(63) Continuation of application No. 12/954,311, filed on ~ hance frequency band in accordance with a control signal.
Nov. 24. 2010. The control circuit is configured to resonate with a transmis-
’ sion signal of the second resonance frequency band, which
flows from a wireless communication module through the
(30) Foreign Application Priority Data feeder line, and to generate the control signal by using energy

Nov. 26,2009  (IP) .........

........................ 2009-269147

which is obtained by the resonance with the transmission
signal.
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An antenna apparatus includes a housing made of a conduc-
(21) Appl. No.: 13/444,915 tive material and having a slot formed in a first surface, and an
antenna disposed in the housing. The longitudinal direction of
the slot is oriented at a predetermined angle with respect to the
(22) Filed: Apr. 12,2012 longitudinal direction of the antenna.
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Andrey Astakhov, Moscow (RU)
A dual-frequency patch antenna includes a ground plane, an
inside radiator, and an outside radiator. The inside radiator is

(73)  Assignee: TOPCON POSITIQNING configured as a region with a periphery, along which is a
SYSTEMS, INC., Livermore, CA series of first protrusions separated by first grooves. The
(US) outside radiator is configured as a ring with an outer periphery

and an inner periphery, along which is a series of second
protrusions separated by second grooves. A set of conducting

(21) Appl. No.: 13/448,450 elements electrically connect the series of second protrusions
with the ground plane. The inside radiator and the outside

- radiator can be fabricated on a dielectric substrate separated

(22)  Filed: Apr. 17,2012 from the ground plane by a dielectric solid or air. Ths inside
radiator and the outside radiator can be disposed on the same

Related U.S. Application Data surface or on different surfaces of the dielectric substrate,

with specific geometries of the first protrusions and first

(60) Provisional application No. 61/478,632, filed on Apr. grooves relative to the second protrusions and second

25,2011. grooves.
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Publication Classification
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67 ABSTRACT

In an inverted F pattern antenna apparatus having a first
antenna element and an electrical length of a quarter wave-
length of a first resonance frequency, the inverted I pattern
antenna apparatus having two resonance frequencies is con-
figured to include a third antenna element and a second
antenna element at an end portion of the first antenna element,
and setting a length having an electrical length obtained by
adding the electrical length of a further provided antenna
element to the electrical length of the inverted F pattern
antenna apparatus to the electrical length of a quarter wave-
length of a second resonance frequency to achieve resonance
at the second resonance frequency. In addition, aloop antenna
is configured to include the first, third and second antenna
elements and the grounding antenna element by capacitively
coupling another end of the third antenna element to the

Dec. 24,2010  (JP) toveeeveeiieeeeecens 2010-287079 grounding antenna element.
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(57) ABSTRACT

A multiple antenna assembly with high isolation between the
antennas is disclosed. The assembly includes a dielectric
substrate with a ground plane and first and second antennas
thereon. One or more metal-dielectric isolation structures are
on the substrate at locations at which an electric current is
present that has a current density greater than a predefined
threshold. Each metal-dielectric isolation structure resonates
at a given frequency that inhibits mutual signal coupling
between the first and second antennas. Various configura-
tions, such as concentric ring patterns, for the metal-dielectric
isolation structures are disclosed. A device can be provided to
dynamically tune the given frequency of the metal-dielectric
isolation structures to correspond to radio frequency signals
emitted by the first and second antennas.
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(57) ABSTRACT

In aline conversion structure, a slot line includes a slot ground
conductor connected to a ground layer with a through con-
ductor that passes through the dielectric layer, a slot signal
conductor, and a slot disposed between the slot ground con-
ductor and the slot signal conductor. A signal conductor of a
microstrip line is orthogonal to the slot ground conductor and
the slot, with a gap between the signal conductor and the slot
ground conductor, and an end of the signal conductor is
connected to the slot signal conductor, and a length L of a
portion of the slot ground conductor, the portion being paral-
lel to the signal conductor with the gap, is less than or equal to
0.25 times a wavelength of a signal transmitted through the
microstrip line.
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An antenna assembly for a wireless communication device
includes a substrate of dielectric material that has opposing
first and second surfaces. A ground plane formed by a layer of
electrically conductive material on the first surface. An
antenna with a physical length is disposed on the substrate. At
least one metal-dielectric structure is disposed on the sub-
strate. The metal-dielectric structures resonate so as to inter-
act with the antenna and thereby alter the effective electrical
length of the antenna. That interaction causes the antenna to
function as though it had a greater physical length. In one
embodiment, that interaction enables an antenna, that is
shorter than one-fourth the wavelength of a radio frequency
signal applied thereto, to function as through the physical
length of the antenna was one-fourth that wavelength.
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(51) Int.CL

HO1Q 1/48 (2006.01)
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(82) WS CL winvnmianimivegs 343/833:343/848
(57) ABSTRACT

A disclosed antenna device includes a ground part, a first stub
connected to the ground part, a first inverted-I' antenna ele-
ment including a first power feeder, a second stub connected
to the ground part, and a second inverted-F antenna element
including a second power feeder, wherein the ground part has
a linear part between a first connecting part between the first
stub part and the ground part and a second connecting part
between the second stub part and the ground part.
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100
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(57) ABSTRACT

A dual-band antenna is disclosed including: a first antenna
comprising: a first radiating portion including a plurality of
separated radiating strips positioned on a first plane of a
circuit board; a second radiating portion including a plurality
of separated radiating strips positioned on a second plane of
the circuit board; and a plurality of vias for coupling the
plurality of radiating strips on the first plane with the plurality
of radiating strips on the second plane to form a spiral radi-
ating body; a second antenna having a radiating plane coupled
with the first radiating portion or the second radiating portion;
a shorting element coupled with the radiating plane and
shared by the first and second antennas: and a feeding element
coupled with the radiating plane and shared by the first and
second antennas; wherein the width of part of the radiating
plane gradually increases along a direction.
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(51) Int.CL
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002 ESHEL ....cooommommsimemonsmpmmsssossmasgassanisens 343/853

(57) ABSTRACT

A Multiple-Input Multiple-Output (MIMO) antenna on a sub-
strate includes first and second antennas defined in axial
symmetry, a coupling portion, and a grounding portion. The
substrate includes a first surface and an opposite second sur-
face. Each of the antennas includes a feeding portion, a radi-
ating portion, and a matching portion. The feeding portion
feeds electromagnetic signals to the antenna. The radiating
portion radiates the electromagnetic signals, and is in a mean-
dering “S” pattern. A length of the radiating portion is sub-
stantially equal to a quarter wavelength of the electromag-
netic signals. The matching portion implements impedance
matching between the feeding portion and the radiating por-
tion. The coupling portion is located between the first antenna
and the second antenna and is serpentine shape. A length of
the coupling portion is substantially equal to a half wave-
length of the electromagnetic signals. The grounding portion
is located on both the first and second surface.
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Publication Classification

(51) Int.CL
HOIQ 1/50 (2006.01)

(52) WUSICL wsunvmmnnpvanasmnnnasmsiwn:343/860

7) ABSTRACT

The present invention relates to an RF antenna structure that
includes a planar structure and a loading plate, such that the
planar structure is mounted between a ground plane and the
loading plate to form an RF antenna. The loading plate may be
about parallel to the ground plane and the planar structure
may be about perpendicular to the loading plate and the
ground plane. The loading plate may allow the height of the
RF antenna structure above the ground plane to be relatively
small. For example, the height may be significantly less than
one-quarter of a wavelength of RF signals of interest. The
planar structure may include two conductive matching ele-
ments to help increase the bandwidth of the RF antenna
structure.
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Publication Classification

(51) Int.CL
HOIQ 904 (2006.01)

(52) WUSICL wsunvmmunpvanasmmnsasmsiwn:343/876

7) ABSTRACT

A multiband antenna in a wireless communication device
includes a main antenna, a first parasitic portion, a second
parasitic portion, a first switch, and a second switch, the first
switch is used to control functioning of the first parasitic
portion. The second switch is used to control functioning of
the second parasitic portion. Therefore, the main antenna can
resonate alone or in combination with the functioning first
parasitic portion and/or the functioning second parasitic por-
tion, the multiband antenna has different operating frequency
bands and different operating SAR.
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(21) Appl. No.: 13/328,241 (57) ABSTRACT
o An implantable medical device includes a case having a con-
(22)  Filed: Dec. 16,2011 ductive housing defining an opening. A dielectric material is
s coupled to the conductive housing to hermetically seal the
Related U.S. Application Data opening. An antenna is within the case under the dielectric
(63) Continuation-in-part of application No. 13/098,279, material. A header block is coupled to the case over the

filed on Apr. 29, 2011. dielectric material.
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{ INFORMATION PROCESSING
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Publication Classification

(51) Int.CL

HO4B 1/04 (2006.01)
(52) US.CL oo 455/127.1
7 ABSTRACT

An information processing apparatus has radio communica-
tion function. A tilt detection unit detects a tilt of the infor-
mation processing apparatus. An output changing unit
changes an output of radio waves from an antenna for radio
communication. Based on a detection result through the tilt
detection unit, when a tilt 8 of a predetermined external
surface ofa chassis of the information processing apparatus to
a horizontal surface H is a predetermined angle or less, an
output controller reduces an output of radio waves from the
antenna to a predetermined value or less with respect to the
output changing unit.
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(73)  Assignee: Vivant Medical, Inc., Boulder, CO conductor coaxially surrounding the inner conductor along
(US) the length. The outer conductor has a proximal portion and a
distal portion. The distal portion of the outer conductor is
(21)  Appl. No.: 13/483,858 provided with a number of apertures N defined therein for
o radiating energy, where N is an integer greater than 1, each
(22) Filed: May 30, 2012 aperture having a size and extending at an angle relative to a
s longitudinal axis of the outer conductor. At least one of the
Related US. Application Data size and the angle of each aperture is varied in relation to the
(63) Continuation of application No. 12/389,906, filed on other apertures N-1 such that the energy radiated along the

Feb. 20, 2009, now Pat. No. 8,197,473.
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Publication Classification

(51) Int.CL
HOIQ 1/38 (2006.01)

(52) US.CL ..o 343/700 MS

7 ABSTRACT

Disclosed herein is an internal antenna module that is
installed in a terminal and that can receive signals in both the
FM and Bluetooth frequency bands so as to achieve a small-
sized, slim terminal. The internal antenna module includes a
polyhedral chip antenna configured to have a first radiant
pattern and a coupling pattern formed thereon, a flexible
circuit board configured to have a first conductive pad con-
nected to the first radiant pattern, a second conductive pad
connected to a coupling pattern, and a second radiant pattern
connected to the first radiant pattern, and a signal switching
unit formed between the second conductive pad and a ground,
and configured to prevent any one of a first frequency band
signal and a second frequency band signal, received through
the chip antenna and the flexible circuit board, from reaching
the ground.
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57 ABSTRACT

A mobile wireless communications device may include a
housing carrying a circuit board and wireless communica-
tions circuitry. An antenna assembly is carried by the housing
and coupled to the wireless communications circuitry. The
antenna assembly may include an electrically conductive
base having a rectangular shape with opposing first and sec-
ond ends and opposing first and second sides extending
between the first and second ends. The electrically conductive
base may have an elongate slot therein extending within a
medial portion thereof and contained within the opposing first
and second ends and the opposing first and second sides. The
antenna assembly also may include an electrically conductive
feed arm extending outwardly from the first side of the elec-
trically conductive base adjacent the first end thereof. The
electrically conductive feed arm may have a distal end with an
antenna feed defined thereon.
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Publication Classification

Int. CL.

HO1Q 9/04 (2006.01)
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ABSTRACT

A multi-frequency antenna comprising an IMD element, one
or more active tuning elements and one or more parasitic
elements. The IMD element is used in combination with the
active tuning and parasitic elements for enabling a variable
frequency at which the antenna operates, wherein, when
excited, the parasitic elements may couple with the IMD
element to change an operating characteristic of the IMD
element.
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Publication Classification
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(52) US.CL oo,

eeveerenrinrsrnnesnnsrennanneneennne. 3431767
(57) ABSTRACT

The disclosure discloses a wireless device. includes a shell
and a signal circuit board, wherein one or more loop-closed
slot antennae are arranged on the shell; the slot antenna is
provided with a feeding point and a grounding point; the
feeding point and the grounding point are respectively con-
nected with two ends of an slot antenna; and the feeding point
is connected with the signal circuit board polarly. In the
wireless device provided by the disclosure, one or more loop-
closed slot antennae are arranged on the shell, and receiving
and transmitting effects are achieved directly by utilizing a
conductor slot on the shell, so that antenna in the shell can be
saved; therefore, the space on a Printed Circuit Board (PCB)
is saved and the wireless device is miniaturized.
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(52) US.CL .o, 343/787: 343/841

(57) ABSTRACT

An antenna for radio frequency (RF) applications compris-
ing: a dielectric element including a dielectric material; an
active element attached to a first external surface of the dielec-

tric element: a cavity in the dielectric element: a radio device
deposited in the cavity and adapted for coupling to the active
element; and an electromagnetic interference (EMI) shield
positioned in the cavity and between the radio device and the
dielectric element, the EMI shield configured for inhibiting
EMI between the radio device and the active element.
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(SE) The embodiments herein relate to an antenna arrangement
comprising a ground element, and a first branch comprising a
prising a g; d el d a first branch prising
(21)  Appl. No.: 13/438,885 first inductor loading (I.1) and a second inductor loading
(L2). The antenna arrangement further comprises a second
(22) Filed: Apr. 4,2012 branch connected to the ground element via a feeding point, a
third branch comprising a third inductor loading (I.3) and a
Related U.S. Application Data first grounding pin connected to the first branch. A first con-

. L ductor loading (C1) is arranged between the first branch and
(60)  Provisional application No. 61/482,228, filed on May the second branch. A second conductor loading (C2) is

4,2011. arranged between the second branch and the third branch.
And the second branch is connected to the first branch via the
(30) Foreign Application Priority Data first conductor loading (C1) and the second branch is con-
nected to the third branch via the second conductor loading
May 4. 2011 (EP) ooeoeeececeeeeeereeenen. 111647103 (C2).
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Publication Classification

(51) Int.CL
HOIQ 21730 (2006.01)

(52) US.CL ..o,

reeeeerereenrnernnssensnaneaeenene. 343/860
(57) ABSTRACT

The present invention relates to an antenna apparatus and a
communication apparatus able to provide an antenna appara-
tus having wide band characteristics or diversity characteris-
tics.

A first antenna element 11, a second antenna element 12, and
a divider circuit 13 to which both the antenna elements 11 and
12 are coupled via respectively separate transmission lines 15
and 16 are included. Additionally, a delay process is con-
ducted on one of the transmission lines by modifying the
lengths of the transmission line 15 coupling the first antenna
element 11 to the divider circuit 13 and the transmission line
16 coupling the second antenna element 12 to the divider
circuit 13. By conducting this delay adjustment, the input
impedance and/or phase of the first and second antenna ele-
ments are adjusted, and wider band characteristics than the
antenna characteristics of the first and second antenna ele-
ments individually are configured.
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An antenna having a high design freedom, a wide bandwidth
(21) Appl. No.: 13/550,199 characteristic, and a high efficiency characteristic, and a wire-
less communication device equipped therewith, are provided.
22) Filed: Jul. 16, 2012 The antenna includes at least first and second radiation elec-

Related U.S. Application Data

(63) Continuation-in-part of application No. PCT/JP2010/
063071, filed on Aug. 3, 2010.

trodes and a feeding electrode that faces each of the radiation
electrodes such that capacitance occurs between each of the
radiation electrodes and the feeding electrode. Each of the
radiation electrodes includes a first end portion thereof con-
nected to a ground electrode and a second end portion open,
and is capacitively fed by the feeding electrode.
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Publication Classification
(51) Int.CL
HOI1Q 904 (2006.01)
(52) US.Cl oo 343/700 MS
(57) ABSTRACT

A multi-band monopole antenna for a mobile communica-
tions device includes a common conductor coupled to both a
first radiating arm and a second radiating arm. The common
conductor includes a feeding port for coupling the antenna to
communications circuitry in a mobile communications
device. In one embodiment, the first radiating arm includes a
space-filling curve. In another embodiment, the first radiating
arm includes a meandering section extending from the com-
mon conductor in a first direction and a contiguous extended
section extending from the meandering section in a second
direction.
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Publication Classification

(51) Int.CL

HOIQ 1/48 (2006.01)
(52) US.ClL cooooooooooeeoeoeeeeeeeeeeeeeeeeeeeeeoe e 343/845
(57) ABSTRACT

A solid antenna disposed on a substrate includes a first
grounding portion disposed on the substrate, a feeding por-
tion perpendicular to the substrate, a radiating portion, and a
coupling portion disposed on the substrate and separated
from the radiating portion. The radiating portion includes a
first radiating part, a second radiating part, a connection part,
athird radiating part perpendicularly connected to the feeding
portion, and a fourth radiating part connected in series. The
second radiating part, the connection part, and the third radi-
ating part are disposed on a plane parallel with the substrate.
Both the first radiating part and the fourth radiating part
extend from the plane to the substrate. The coupling portion is
disposed on the substrate and is separated from the radiating
portion.
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Publication Classification

(51) Int.CL
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(52) US.ClL oo 343/853; 343/893
7 ABSTRACT

A multi-band compatible multi-antenna device which is min-
iaturized by reducing a distance between antenna elements
includes a first antenna element corresponding to a 1.5 GHz
band and a 2.0 GHz band, a second antenna element corre-
sponding to the 1.5 GHz band and the 2.0 GHz band, a first
passive element which is arranged between the first antenna
element and the second antenna element and which resonates
at a frequency corresponding to the 1.5 GHz band, and a
second passive element which is arranged between the first
antenna element and the second antenna element separately
from the first passive element and which resonates at a fre-
quency corresponding to the 2.0 GHz band.
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(22) Filed: May 13, 2011 frequency corresponding to the first LF current path when the
L . . switch is turned off, and operates at a second HF central
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57 ABSTRACT

A multi-layer antenna comprising a plurality of antenna units
disposed on a multi-layer printed circuit board (PCB). Each
layer of the multi-layer PCB respectively comprises two
antenna units along two conjoined edges of the layer. Each
antenna unit comprises a feeding portion and a radiating
portion. The feeding portion is operable to feed received
electromagnetic wave signals to the antenna unit. The radiat-
ing portion is operable to radiate the electromagnetic wave
signals, and comprises a first radiating part and a second
radiating part. The first radiating part is rectangular, and a first
end of the first radiating part connects to the feeding portion
while a second end of the first radiating part connects to the
second radiating part. The second radiating part extends away
from the first radiating part and forms a meandering “S”
pattern.
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7 ABSTRACT

This disclosure provides a wideband antenna including a feed
line, a ground conductor plate and a radiating conductor
element connected to the feed line and facing the ground
conductor plate at a distance from the ground conductor plate.
A parasitic conductor element is provided on a side opposite
to the ground conductor plate as viewed from the radiating
conductor plate and is insulated from these plates. A coupling
adjusting conductor plate is positioned between the radiating
conductor element and the parasitic conductor element, is
configured to adjust an amount of coupling between them,
overlaps an area where the radiating conductor element and
the parasitic conductor element overlap, and straddles the
radiating conductor element in a direction orthogonal to the
direction of a current I that flows therein. Both end sides of the
coupling adjusting conductor plate are electrically connected
to the ground conductor plate via via-holes.
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13/511,901

Appl. No.:

ray including a number of antenna elements transmitting on a

Nov. 25, 2009

(22) PCT Filed:

a receiving antenna subarray including a number of antenna
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decided and used for controlling the transmitting subarray
antenna to transmit in such a way that there will be nulling of

the energy in the receiving antenna subarray antenna with

respect to the transmitting antenna subarray.
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