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(57) ABSTRACT

A multiband planar antenna intended for small-sized radio
devices and a radio device. The basic structure of the
antenna is a two-resonance P1FA, the radiating plane (320)
of which has a structural part (321) corresponding to the
lowest operating band and a structural part (322) corre-
sponding to the upper operating band. In addition, a loop
resonator (323) operating as a radiator is formed in the
radiating plane. The ground conductor (325) of the feed line
of the loop is at the same time the short-circuit conductor of
the PIFA. The second conductor (326) of the feed line is
connected to the opposite end of the loop, and it operates as
the feed conductor of the PIFA. At the same time the
structural part (321) of the radiating plane that corresponds
to the lowest operating band is located between the loop and
the structural part of the PIFA that corresponds to the upper
operating band, in order to reduce interference between
them. The resonance frequency of the loop radiator is
arranged on the upper operating band of the antenna, for
example. Thus the loop improves the matching of the
antenna on the upper operating band and the matching and
efficiency on the lowest operating band as well. This is based
on additional inductance caused by the loop conductor (323)
that functions as a part of the feed conductor of the PIFA.
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57 ABSTRACT

A wireless apparatus capable of controlling radiation pat-
terns and directions of antenna is provided. It comprises an
antenna element, a ground plane, an antenna feed-point, and

at least one slot or slit formed on the ground plane. The
inclision of such slots or slits in the wireless annaratus

mclugion oI such slofg or glits m the 1reless apparatus

improves the radiation directivity of antenna, and greatly
enhances the antenna gain on the horizontal plane. It also
resolves the problems caused by shift of radiation patterns of
antenna and the poor antenna gains for a conventional
antenna apparatus. The wireless apparatus of the present
invention has the advantages of simple structure and easy
fabrication. The invention can be applied to various kinds of
antennas, such as monopole antenna, shorted-monopole
antenna, dipole antenna, loop antenna, and planar inverted-F
antenna, etc.
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(57 ABSTRACT

A multi-band antenna with the broadband function is based
upon a planar inverted-F antenna with two conductive arms
and a ground. The two conductive arms extend from the
ground near the two opposite ends of the ground. Two
radiation plates of the two conductive arms extend toward
each other. The multi-band antenna has a sufficient large
band at high frequencies. Since the conductive arms are
disposed close to the two ends of the ground, operations of
bending the two conductive arms or soldering a feed wires
are simpler and have a higher yield.
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7 ABSTRACT

A portable terminal, which has an antenna disposed within
a housing accommodating a circuit board, capable of secur-
ing a clearance between the antenna and parts of the circuit
board, etc. within the housing without increasing the size of
the housing, whereby the antenna performance can be pre-
vented from degrading when transmitting or receiving, in
which the antenna is insert-molded integrally with the
housing accommodating the circuit board within it.
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67 ABSTRACT

An integrated antenna system for telecommunications com-
prises at least one substantially flat and circular antenna
provided with a rotation axis coinciding with its axis, the
antenna being fixedly joined to a support itself comprising a
rotation axis. The rotation axis of the antenna is inclined by
an angle 0 relative to the rotation axis of the antenna support
and the antenna beam forms an angle ¢ relative to the
rotation axis of the antenna.
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7 ABSTRACT

A monoconical antenna comprises: a substantially conical
concavity formed in one end face of a dielectric; a radiation
electrode provided on the surface of the concavity; and a
ground conductor provided in proximity to and substantially
in parallel with the other end face opposite the one end face
of the dielectric. The monoconical antenna is so constituted
that electrical signals are fed to between the near vertex
region of the radiation electrode and the region of the ground
conductor. The half-cone angle o of the substantially conical
concavity formed in the one end face of the dielectric is
determined by a predetermined rule corresponding to rela-
tive dielectric constant €,. Thus, the quality of wideband
characteristics inherent in the monoconical antenna can be

(56) References Cited sufficiently maintained, and further size reduction can be
accomplished by dielectric loading.
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67 ABSTRACT

A horn antenna part of a radar apparatus is made of a heat
emitting material and includes: an antenna body part having

a plurality of horn parts arranged in an array form, wherein
each horn part is open toward a front surface of the appa-
ratus, and has a diameter which gradually increases toward
the front surface; and a feeder part including a waveguide
which communicates with the horn parts, wherein the feeder
part is connected to the antenna body part. The radar
apparatus also includes: a wireless part for generating a
high-frequency signal supplied to the feeder part, and con-
verting a reflected high-frequency signal to a medium-
frequency signal; and a circuit part for controlling the
high-frequency signal and processing the medium-fre-
quency signal. At least one of the wireless part and the
circuit part is arranged in a manner such that it contacts the
feeder part.

8 Claims, 3 Drawing Sheets




a2 United States Patent

Lier et al.

US007352336B1

US 7,352,336 B1
Apr. 1, 2008

(10) Patent No.:
45) Date of Patent:

(54) DIRECTIVE LINEARLY POLARIZED
MONOPOLE ANTENNA

(75) Inventors: Erik Lier, Newtown, PA (US);
Bernard F Lindinger, Elkins Park, PA
(US)

(73) Assignee: Lockheed Martin Corporation,
Bethesda, MD (US)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C. 154(b) by 0 days.

(21)  Appl. No.: 11/652,608

(22) Filed: Jan. 12, 2007
(51) Imt. ClL
HO1Q 9/28 (2006.01)
HO01Q 19/30 (2006.01)
HO0I1Q 9/38 (2006.01)
(52) US.CL ..o 343/795; 343/819; 343/830
(58) Field of Classification Search ................ 343/795,

343/819, 818, 829, 830
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
6,307,524 B1* 10/2001 Britain ........ccoeveneinnne 343/795

logr ]

10Ye

132

6,326,922 Bl * 12/2001 Hegendoerfer ....... 343/700 MS
2007/0001924 A1* 1/2007 Hirabayashi ................ 343/893

* cited by examiner

Primary Examiner—Shih-Chao Chen
(74) Attorney, Agent, or Firm—McDermott Will & Emery
LLP

7 ABSTRACT

A directive monopole antenna element with good RF per-
formance (e.g., directivity and cross-polarization) and a low
assembly cost is provided. The directive monopole antenna
includes a dielectric support structure and one or more
conductive directors coupled to the support structure. Each
of the conductive directors is disposed parallel to every other
conductive director and in a first plane of the support
structure. The directive monopole antenna further includes a
conductor coupled to an end of the support structure. The
conductor has a feed probe section disposed in the first plane
perpendicular to the one or more conductive directors and
extending beyond the end of the support structure. The
conductor further has a bent section disposed in the first
plane parallel to the one or more conductive directors. The
feed probe section and the bent section are electrically
coupled. The directive monopole antenna element may be
fed by a waveguide or a coaxial feed line.
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57) ABSTRACT

A mobile wireless LAN communications device may
include a portable, handheld housing, and a wireless LAN
transceiver carried by the housing. A polarization diversity
wireless LAN antenna may be included for cooperating with
the wireless LAN transceiver to communicate over a wire-
less LAN. The polarization diversity wireless LAN antenna
may include a first antenna element coupled to the wireless
LAN transceiver having a first shape and a first polarization,
and a second antenna element coupled to the wireless LAN
transceiver having a second shape different from the first
shape. The second antenna element may also have a second
polarization different from the first polarization.
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57) ABSTRACT

The present invention intends to prevent the communication
distance from becoming shorter with a reduction in size of
a coil antenna to the chip size and with a consequent
decrease of an induced voltage. According to the present
invention there is provided a semiconductor chip having a
coil antenna and a circuit surface and adapted to transmit and
receive signals by radio to and from an external device. The
semiconductor chip has a configuration for increasing an
electromagnetic coupling coeflicient between the coil
antenna and the external device. According to a concrete
example thereof, a magnetic material is disposed, the coil
antenna is formed by a stacked structure comprising plural
conductor layers and insulating layers superimposed one on
another, or the coil antenna is disposed outside an external
form of a circuit of the semiconductor chip.
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57 ABSTRACT

The present invention relates, in general, to antennas formed
in the pattern of characters and, more particularly, to a
character pattern antenna, in which a radiation unit thereof
is formed in the pattern of a plurality of characters. The
character pattern antenna includes a radiation unit, a feeding
unit, and a short circuit unit. The radiation unit is formed in
a character pattern group to radiate radio waves. The feeding

unit is formed on a predetermined portion of the character
pattern to provide current. The short circuit unit is formed on
a predetermined location of the radiation unit and adapted to
function as a ground. As described above, the present
invention proposes a character pattern antenna, which
allows the pattern thereof to contain a specific meaning
while having the performance of an antenna. Accordingly,
the present invention is advantageous in that it can increase
the freedom of a pattern when an antenna is designed, thus
facilitating the design of the antenna.
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57 ABSTRACT

An antenna array may be constructed using a plurality of
tubes of electrically conducted material in conjunction with
an additionally electrically conductive component which
covers the front faces of tubes and at least part of the sides.
Between the structures, a further electrically conductive
material may be placed separated by dielectric material, and
may be used to provide radiating elements and a feed
structure by producing stripline structures. This structure is
thereby able to reduce cavity back slots fed with triplate
stripline along the sides of the tubes. This structure, particu-
larly when made from plastics material, is low in complexity
and cost and lightweight. These features overcome many of
the disadvantages of the existing designs.
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7 ABSTRACT

An antenna includes a rod-like core configured by an
amorphous metal formed into a bulk configuration, and a
coil wound around the core. An electronic device includes a
case encasing the antenna, a sectional area of each longitu-
dinal end portion of the core being larger than that of a
central portion of the core. The antenna may be disposed
under a radio wave permeable decorative plate in such a
manner that a magnetic sheet is attached to each end portion
of the core to protrude outwards from the core or that an
expanded portion is disposed in each end portion and has
such a shape to make a side of a surface of the expanded
portion facing the decorative plate receive more radio wave
than a side of a surface of the expanded portion opposite to
the facing surface in relation to an axial line of the antenna.
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(57) ABSTRACT

A feeding component 40 has a wire (or a feeding line) 42 and
an attaching member 43 made of resin. The attaching
member 43 provides wire receiving grooves 43a and 435 to
receive and support the wire 42. At least one pair of wire
holding parts 434 are formed on inner wall defining the wire
receiving grooves 43a and 435. The wire holding parts 434
of each pair are opposite to each other and inclined to narrow
a width of the wire receiving groove 43a or 4356 with
increasing proximity to an upper side of the wire receiving
groove 43a or 43b. The wire holding parts 43d hold the wire
42 put into the wire receiving grooves 43a and 435b.
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57 ABSTRACT

The present invention relates to a chip antenna including
first and second conductor patterns formed on upper and
lower surfaces of a dielectric block in a width direction of
the dielectric biock. The chip antenna also inciudes conduc-
tive vertical-connecting parts formed in a vertical direction
of the dielectric block to connect the first conductor patterns
with the second conductor patterns to form a radiation line.
The first and second conductor patterns comprise pairs of
L-shaped and symmetrical L-shaped conductor patterns hav-
ing bent parts overlapped in part with each other in a width
direction and extended in a longitudinal direction of the
dielectric block. Also, horizontal-connecting conductor pat-
terns are formed in a width direction of the dielectric block.
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57 ABSTRACT

A planar small antenna and a small strip radiator are pro-
vided which have increased bandwidth. The small strip
radiator has a main strip pattern and a plurality of convoluted
strip patterns terminating the main strip pattern at each end.
The plurality of convoluted strip patterns are arranged in
mirror-symmetrical arrangement with reference to the lon-
gitudinal axis of the main strip such that one pair of
convoluted strip patterns is convoluted clockwise while
another pair is convoluted counterclockwise. As a result, an
electrically small antenna radiator requires less metal or
conductive material than conventional radiators, and also
can operate without adversely affecting the radiation char-
acteristics of the antenna.
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57 ABSTRACT

An antenna design is provided. In one embodiment, the
antenna is a planar element with a radiating element con-
taining an elliptical curved portion connected to two curved
regions, the curved regions meeting at a geometric construct.
Another embodiment provides an antenna constructed with
intersecting planar elements. A third embodiment is an
antenna that is a solid of revolution of a planar element.
Some antenna embodiments include ground plane elements
to shape the radiation patterns. This Abstract is provided for
the sole purpose of complying with the Abstract requirement
rules that allow a reader to quickly ascertain the subject
matter of the disclosure contained herein. This Abstract is
submitted with the explicit understanding that it will not be
used to interpret or to limit the scope or the meaning of the
claims.
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An antenna apparatus comprises selectable antenna ele-
ments including a plurality of dipoles and/or a plurality of
slot antennas (“slot”). Each dipole and/or each slot provides
gain with respect to isotropic. The dipoles may generate
vertically polarized radiation and the slots may generate
horizontally polarized radiation. Each antenna element may
have one or more loading structures configured to decrease
the footprint (i.e., the physical dimension) of the antenna
element and minimize the size of the antenna apparatus.
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67 ABSTRACT

A polarization diversity antenna system includes antenna
elements having first to fourth slotlines bent at right angles
so that the second slotline is provided adjacent to the first
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sioliine, (e hird siotiine 1s diagonauny opposite (o the frst

slotline and provided adjacent to the second slotline, and the
fourth slotline is provided adjacent to the third slotline and
diagonally opposite to the second slotline, and a switching
network in which coupling units are formed between ends of
the horizontal slotlines and between ends of the vertical
slotlines that are close to intersections of the vertical and
horizontal slotlines to determine polarization.
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57 ABSTRACT

An antenna apparatus including a dielectric substrate, a
planar antenna element disposed on the substrate, and a

wavecuide for nronacatine electromaconetic waves to or
waveguide Ior propagating eieclromagnetic waves (o or

from the planar antenna element. The waveguide includes at
least a first conductor and a second conductor extending
along each other. Near a connection portion formed between
the first and second conductors and the planar antenna
element, there is provided a taper region in which a distance
between mutually-facing edge portions of the first conductor
and the second conductor increases approximately mono-
tonically toward the planar antenna element.
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An antenna device is provided that is preferably used for
various wireless devices such as television receivers and the
like. An antenna rod can be stopped at a predetermined angle
position via a hinge mechanism. The antenna device
includes a hinge mechanism by which a biasing force of a
coil spring stored in an antenna base causes an upper end of
a circular-cylindrical projection of an abutting member to be
abutted with an end face of a projection section of an
intermediate member fixed to a lower part or antenna rod,
thereby stopping the antenna rod at a predetermined angle
position. When the antenna rod is moved to a different angle
position, the abutting member has a biased movement in the
downward direction. This can suppress the wear of the
circular-cylindrical projection.
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(57) ABSTRACT

For a PDC (Personal Digital Cellular) folding cellular phone
that uses, for example, an 800-MHz band for communica-
tion, it is desirable to reduce a height of an antenna apparatus
in order to reduce a thickness of the cellular phone.

An antenna apparatus including an antenna element having
a feeding plate, a ground plate arranged opposite the antenna
element, a short circuit section that connects the antenna
element and the ground plate together, and one or more
ground wires each connected to the ground plate at a
predetermined position and each having a (1) linear shape or
a (2) bent or curved shape.
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(57) ABSTRACT

The present invention relates to techniques to excite a
circularly polarized antenna and, more particularly, to a
circularly polarized antenna having a QUAD-EMC unit
structure. It comprises plural polarized antenna elements: a
signal distributor; and a signal coupling element electrically
coupled to the polarized antenna elements and electrically
connected the signal distributor; wherein, when the circu-
larly polarized antenna is in a transmitting state, the signal
coupling element sends the electrical signal from the signal
distributor to the polarized antenna elements, and the polar-
ized antenna elements transform the electrical signal into the
circularly polarized signal and transmit the circularly polar-
ized signal thereafter; when the circularly polarized antenna
is in a receiving state, the polarized antenna elements receive
the circularly polarized signal and transform the circularly
polarized signal into the electrical signal, and the signal
coupling element sends the electrical signal from the polar-
ized antenna elements to the signal distributor.
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An antenna apparatus and method for the interception of
randomly polarized electromagnetic waves utilizing a dual
polarized antenna which is excited through a cross-slot
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Various embodiments of an internal antenna and mother-
board architecture are described. In one embodiment, a
wireless device may include a housing enclosing a first
motherboard and a second motherboard. The ground plane
of the first motherboard may be coupled to the ground plane
of the second motherboard within the housing. The first
motherboard and the second motherboard may act as an
internal antenna system for the wireless device. Other
embodiments are described and claimed.
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Hand-held communication device includes a first housing, a
rotation axle connected to the first housing in a rotatable
manner, a second housing, an antenna installed inside the
second housing, and a rod with one end connected to the
rotation axle in a rotatable manner and the other end
connected to the second housing. The antenna can be
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A compact antenna for use in a device for controlling the
power delivered to an electric load and operable to transmit
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