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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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An antenna having a plurality of resonant frequencies and

(21) Appl. No.: 12/151,293 including a ground plane having an edge; a feed point; a
ground point; and
an antenna track extending between the feed point and the
ground point and comprising, in series connection, a first
loop and a second loop wherein a least a portion of the
(62) Division of application No. 11/107,159, filed on Apr. first loop and a portion of the second loop are adjacent at
15, 2005. least the edge of the ground plane.
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(52) US.CL oo 343/770; 343/767
57 ABSTRACT

A balanced, antipodal tapered slot antenna includes one or
more antenna elements or unit cells having metallic cross
walls that are located in spaces between the adjacent elements
ofthe antenna. The elements can include vias interconnecting
metallic conductors of the elements and one or more mag-
netic slots in the metallic conductors. A plurality of the
antenna elements or unit cells can be arranged in an antenna
array that has a mirrored configuration with adjacent inter-
mediate neighboring elements of the antenna array mirrored
one-dimensionally with elements reversed along the E-plane,
or doubly-mirrored, two-dimensionally, in the E-plane and
the H-plane by reversing the orientation of alternate elements.
Metallic cross walls and metallic rods are disposed in a non-
electrically contacting relationship with adjacent antenna ele-
ments. The substrate of the antenna includes dielectric mate-
rial located at the aperture of the antenna element.
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11/993,879
Jun. 20, 2006

PCT/FR2006/001393

Dec. 26, 2007

An electronic entity includes an electronic circuit (21) having
at least one first terminal (22) and a second terminal (24) to
which an antenna is connected. The antenna includes a con-
ducting element (26) electrically connected to the first termi-
nal (22) of the electronic circuit (21) and includes a resonator
(28) insulated from the conducting element (26) at the
antenna, electrically connected to the second terminal (24) of
the electronic circuit (21) and coupled to the conducting
element (26).
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57 ABSTRACT
(73)  Assignee: NEC CORPORATION, Tokyo S
(JP) A wide-angle null-fill antenna with no null in the depression
angle range. an omni antenna using the same, and radio com-
(21) Appl. No.: 11/869,310 munication equipment. A null-fill antenna comprises a first
i antenna array including antenna elements arranged with a
(22) Filed: Oct. 9, 2007 prescribed point as the center, and a second antenna array
i HLEE having amplitude characteristics substantially equal to those
Related U.S. Application Data of the antenna elements forming the first antenna array. The
(62) Division of application No. 11/178,948, filed on Jul. first antenna array is excited so that the excitation amplitude
12. 2005. distribution is to have symmetry with respect to the pre-
scribed point, while the excitation phase distribution is to
(30) Foreign Application Priority Data have point symmetry with respect to the prescribed point. The

Jul. 12,2004 (JP) e 205149/2004
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phase center of the first antenna array is substantially coinci-
dent with that of the second antenna array.
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(57) ABSTRACT
(76) Inventor: Marlin R. Gillette, Brewerton, NY

" A microstrip antenna configuration employs a metallic patch
(US) which is positioned on the top surface of a dielectric substrate.
The dielectric substrate has the bottom surface coated with a
suitable metal to form a ground plane. A hole is formed

Correspondence Address: through the ground plane, through the dielectric to allow

[’Ioward IP Law Group access to the bottom surface of the patch. A center conductor
P.O. Box 226 of a coaxial cable is directly connected to the patch. The
Fort Washington, PA 19034 (US) center conductor of the coaxial cable is surrounded by a

metallic housing within the substrate area. The patch forms a

first plate for the capacitance while the diameter of the outer
(21)  Appl. No.: 11/713,914 housing of the coaxial cable within the substrate is increased
to form another plate on the end of the coaxial cable. The
value of capacitance can be adjusted by the area of the metal-
lic housing the relative dielectric constant of the spacing
material, and the spacing between the plates. The sum of the
probe inductive impedance and microstrip patch antenna
input impedance using the direct probe connection is adjusted
(51) Int.Cl. and centered at a desired design center frequency and many

HOIQ 1/38 (2006.01) such frequencies can be accommodated.

(22) Filed: Mar. 5, 2007

Publication Classification




0. T A0 N O R 0
US 20080218418A1
a9 United States

a2) Patent Application Publication o) Pub. No.: US 2008/0218418 Al
Gillette (43) Pub. Date: Sep. 11, 2008

(54) PATCH ANTENNA INCLUDING SEPTA FOR
BANDWIDTH CONROL

Publication Classification

(51) Int.CL
Ho1Q 1/38 (2006.01)
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Correspondence Address: P RO PR SR i e M T
Howard IP Law Group A [:I“I!l’.h antenna Lluimt.nt ||1¢‘]1|51Ls a parasitic patch which is
) positioned on a top surface of a substrate. Located beneath the
]:(). B‘_" 2_2'5 parasitic patch is a driven patch. The driven patch is coupled
Fort Washington, PA 19034 (US) either directly or capacitively to the center conductor of a
coaxial cable and hence provides a signal which signal is
1 coupled to the parasitic patch. The parasitic patch, as well as
(D e e the driven patch is surrounded by a metal wall cavity. The
. metal wall cavity increases mutual coupling between antenna
(22) Filed: Jun. 25, 2007 patch elements of similar types. Disposed between the para-
sitic patch and the driven patch are septa elements. The septa
Related U.S. Application Data elements are oriented parallel to the edges of the patch and are
DC connected to the cavity metal sidewalls. The septa operate
(63) Continuation-in-part of application No. 11/713,914, to reduce total cavity thickness and patch to patch mutual

filed on Mar. 5. 2007.

coupling while further allowing control of the bandwidth.
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Publication Classification

(51) Int.CL
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(57) ABSTRACT

An ultra wideband antenna (20) is disposed on a substrate
(10). The substrate includes a first surface (101) and a second
surface (102). The ultra wideband antenna includes a radia-
tion body (22). a feeding portion (26), and a grounded portion
(28). The radiation body disposed on the first surface is used
for transceiving electromagnetic signals. The radiation body
includes a semicircle-shaped metal portion (222) and a rect-
angle-shaped metal portion (224) and defines a slot (24) start-
ing at an edge therein. The feeding portion is electronically
connected to the radiation body for feeding signals to the
radiation body. The grounded portion is disposed on the sec-
ond surface.
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(57) ABSTRACT

An antenna includes inductance elements that are magneti-
cally coupled together, an LC series resonant circuit that
includes one of the inductance elements and capacitance ele-
ments, and an LC series resonant circuit that includes another
of the inductance elements and capacitance elements. The
plurality of LC series resonant circuits are used to radiate
radio waves and are used as inductances of a matching circuit
that matches an impedance when a power supply side is
viewed from power supply terminals and a radiation imped-
ance of free space.

C2a

5
Cla
b Bl

1
: 100

=m0

il

0. 915GHz

100
0. 915GHz

2 T O



US 20080224946A1

a2 Patent Application Publication (o) Pub. No.: US 2008/0224946 A1

a9y United States

Lee et al.

(43) Pub. Date: Sep. 18, 2008

(54) CHIP ANTENNA

(75) Inventors: Jae-Man Lee, Goyang-si (KR);
Sae-Won Oh, Incheon (KR);

Seung-Yong Lee, Pucheon-si (KR)

Correspondence Address:
DITTHAVONG MORI & STEINER, P.C.
918 Prince St.
Alexandria, VA 22314 (US)
(73)

Assignee: Ace Antenna Corp, Incheon-shi

(KR)
@n
(22)

Appl. No.: 12/067,796

PCT Filed: Sep. 22, 2006
(86) PCT No.:

§ 371 ()(1),
(2), (4) Date:

PCT/KR2006/003785

Mar. 21, 2008

(30) Foreign Application Priority Data
Sep. 23, 2005
Sep. 23, 2005
Dec. 30, 2005

(KR)
(KR) .
(KR)

........................ 10-2005-0088706
.. 10-2005-0088726
10-2005-0134843

Publication Classification

(51) Int.CL

HOIQ 1/36 (2006.01)

HOIQ 9/04 (2006.01)
(52) US.ClL oo, 343/895; 343/700 MS
57) ABSTRACT

The present invention relates in general, to a chip antenna and,
more particularly, to a dual-band small-sized chip antenna, in
which a first antenna element, including a plurality of coil
members, is coupled with a second antenna element, having a
plurality of circuit patterns, in a zigzag fashion, thus forming
resonance frequencies, and relates to a multi-band chip
antenna fed with current from external part wherein the third
antenna element having coil formed in helical form and the
fourth antenna formed parallel with the third antenna element
and in helical form are connected to the fifth antenna having
a plurality of circuit pattern on the layered-substrate, and
relates to chip antenna using multi-layered radiator to gener-
ate the mutual coupling of two radiator by placing non-feed-
ing radiation element having fixed pattern between the radia-
tor for performing the radiation of the low frequency band and
the radiator for performing the radiation of the high frequency
band and to have wide band characteristic by forming mul-
tiple current path to radiator.
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An antenna having a low specific absorption rate has it power
feed connected to radio frequency power such that a connec-
tor is arranged between a head of the user and a portion of the
power feed.
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A multi-frequency antenna is disclosed. The multi-frequency
: . v antenna is positioned on an electric device for transmitting
(73)  Assignee: W.ISTRO.I\ NEWEB CORP, Wi-Fi and Wimax wireless signals. The multi-frequency
Taipei Hsien (TW)

antenna comprises a radiating element, a grounding element
and a connecting element. The radiating element comprises a
(21) Appl. No.: 11/882,958 first radiating area and a second radiating area, which are
perpendicular to each other. The connecting element is con-
nected to the second radiating area of the radiating element
(22) Filed: Aug. 8, 2007 and the grounding element.
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An antenna having a plurality of resonant frequencies and
comprising a feed point, a ground point and a conductive
track that extends from the feed point and returns to the
ground point and means for locally increasing the reactance
of the antenna track at a first position coincident with a maxi-
mum electromagnetic field associated with at least one of the
plurality of resonant frequencies.
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Publication Classification
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(57) ABSTRACT

A communications device for sending and receiving an infor-
mation signal. The communications device comprising an
element having an opening defined therein for receiving an
antenna, the element comprising first conductive material
disposed proximate the opening and comprising transmitting
and receiving circuits. The antenna comprises: a dielectric
tubular member, second conductive material forming an exte-
rior surface of the tubular member with the second conductive
material defining a slot therein, a slot length approximately
equal to one-halfofa guided wavelength and a feed connected
to the transmitting and receiving circuits and disposed proxi-
mate the slot for establishing currents in the second conduc-
tive material.
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(22) Filed: Mar. 19, 2007
Publication Classification
(51) Int.CL
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(52) US.CL oot 343/767
(57) ABSTRACT

A dual-band antenna includes a planar conductive layer com-
prising a conductive region and a central non-conductive
region. The conductive region and the non-conductive region
together define a pair of interconnected F-slot structures, and
a loop strip structure coupled to and disposed around the
F-slot patch slot antenna structures.
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(57) ABSTRACT

Antenna apparatus, and an associated methodology, for a
multi-frequency-band-capable radio device, such as a quad-
band mobile station. The antenna apparatus forms a hybrid
strip antenna having a pair of resonant elements. A first reso-
nant element forms a peripheral loop extending about the
periphery of a substrate. A meander line extends along a
portion of the peripheral loop. And, second resonant element
is formed of an L-shaped strip. The peripheral loop is resonant
ata set of frequencies, and the L-shaped strip is resonant at a
single frequency. Through appropriate selection of the
lengths of the resonant elements, the frequencies at which the
elements are resonant are controlled.
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57) ABSTRACT

A multi-band antenna includes a planar conductive layer that
comprises a conductive region and a non-conductive region.
The conductive region and the non-conductive region
together define a first slot-strip structure, a second slot-strip
structure coupled to the first slot-strip structure, and a third
slot-strip structure coupled to the second slot-strip structure.
The first slot-strip structure includes a signal feed portion.
The second slot-strip structure includes a first signal ground-
ing portion. The third slot-strip structure includes a second
signal grounding portion.
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57 ABSTRACT

The invention provides a sky wave receiving antenna which
includes a receiving element having a radiator and a plurality
of directors arranged in parallel on a horizontal support boom
with a constant interval in a alternatively crossed direction, a
base and a vertical direction adjustor rotationally connected
at its one end to the base with a use of a first joint. The
receiving antenna further includes a second joint connected to
the other end of the vertical direction adjustor and connected
to the receiving element so as to obtain a horizontal direction
adjustment of the receiving element. The receiving antenna of
the invention allows the adjustment of the receiving element
to be made in both vertical and horizontal directions in order
to enhance the receive directivity.
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(52) US.ClL oo 343/895; 343/700 MS
7 ABSTRACT

A circularly polarized antenna has a dielectric substrate, a
ground conductor which is piled up one surface side of the
dielectric substrate, a circularly polarized type of antenna
element formed on an opposite surface of the dielectric sub-
strate, a plurality of metal posts whose respective one end
sides are connected to the ground conductor and penetrate the
dielectric substrate along a thickness direction thereof, and
whose respective other sides extend up to the opposite surface
of the dielectric substrate, the plurality of metal posts config-
uring a cavity by being provided at predetermined intervals so
as to surround the antenna element, and a conducting rim
which short-circuits the respective other end sides of the
plurality of metal posts along an array direction thereof, and
is provided so as to extend by a predetermined distance in a
direction of the antenna element at the side of the opposite
surface of the dielectric substrate. With the circularly polar-
ized antenna, a radiation characteristic of the antenna can be
made to be a desired characteristic by preventing a surface
wave from being generated by means of the cavity and the
conducting rim, and a frequency characteristic of the antenna
gain can be made to have a sharp notch within the RR pro-
hibited band by utilizing a resonance of the cavity. Accord-
ingly, the circularly polarized antenna is effective for reduc-
ing radio interference with the EESS or radio astronomical
services.
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A portable electronic device with function of receiving and
radiating radio frequency (RF) signal and a multi-frequency
antenna thereof are disclosed. The portable electronic device
comprises a RF module and a multi-frequency antenna con-
necting to the RF module. The multi-frequency antenna com-
prises a helix element and a coaxial cable disposed within the
helix element. The helix element comprises a first helix por-
tion and a second helix portion adjacent to each other, and the
coaxial cable comprises a grounding portion and a radiating
portion. The first helix portion covers the grounding portion,
and the radiating portion is disposed within the second helix
portion separated with each other.
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An antenna for use in a conveyor system in which items on
which radio frequency identification tags are disposed are
moved on a conveyor along a path of travel, includes a ground
plane, a substrate having a bottom surface received adjacent
the ground plane, at least one patch element disposed on a top
surface of the substrate, a cover received adjacent the top
surface of the substrate, and a front static conductive strip
disposed along a front edge of the cover. The antenna is
disposed beneath the conveyor and a front edge of the antenna
is transverse to the path of travel. The front static conductive
strip is electrically connected to the ground plane such that an
electrostatic discharge event adjacent the front static conduc-
tive strip is discharged to the ground plane.
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second frequency band higher than the first frequency band.
The rod-shaped monopole element has a relatively wide
cross-section such that the antenna is operable over relatively
wide ranges of frequencies in one or both of the frequency
bands. The antenna is for operation in the 2.4 GHz and the 5
GHz bands as used in the IEEE 802.11a,b,g standards.
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