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A dual-band circularly polarized antenna is disclosed, more
particularly a dual-band circularly polarized antenna being
able to transmit and receive circularly polarized signals at
two different frequency bands, simultaneously. The dual-
band circularly polarized antenna of the present invention
comprises a first polarized radiating element with at least
one corner being chamfered, a plurality of second polarized
radiating elements with each of the second polarized radi-
ating elements having at least one corner being chamfered,
a signal distributor for distributing an electrical signal, a
signal coupling unit electrically connecting with the first
polarized radiating unit and the signal distributor, and a
ground plate. The dual-band circularly polarized antenna of
the present invention not only can be manufactured with a
low cost, but also has a simpler structure. As a result, the
dual-band circularly polarized antenna of the present inven-
tion can be easily integrated into the antenna module of an
RFID system.
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57) ABSTRACT

Provided is an antenna apparatus for a portable terminal
including a first antenna pattern, and a second antenna
pattern formed to correspond to the first antenna pattern, so
that the second antenna provides a capacitive coupling along
with the first pattern, thereby configuring a divergent type
antenna with the second antenna pattern. The antenna appa-
ratus configured in this manner comprises a pair of meander
line antennas, whereby the antenna apparatus can efficiently
suppress the generation of noise while being easily housed
within the terminal. Furthermore, the antenna apparatus has
an advantage of easily enhancing a specific absorption ratio
(SAR) induced in a human body, which is an important
factor for defining the function and quality of an antenna
apparatus.
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57 ABSTRACT

The present invention consists of an antenna comprising at
least two radiating structures, said radiating structures taking
the form of two arms, said arms being made of or limited by
a conductor, superconductor or semiconductor material, said
two arms being coupled to each other through a region on
first and second superconducting arms such that the com-
bined structure of the coupled two-arms forms a small
antenna with a broadband behavior, a multiband behavior or
a combination of both effects. According to the present
invention, the coupling between the two radiating arms is
obtained by means of the shape and spatial arrangement of
said two arms, in which at least one portion on each arm is
placed in close proximity to each other (for instance, at a
distance smaller than a tenth of the longest free-space
operating wavelength) to allow electromagnetic fields in one
arm being transferred to the other through said specific close
proximity regions. Said proximity regions are located at a
distance from the feeding port of the antenna (for instance a
distance larger than Y40 of the free-space longest operating
wavelength) and specifically exclude said feeding port of the
antenna.

52 Claims, 17 Drawing Sheets

o
"idobe

Acrobat 4



a2 United States Patent

Aisenbrey

US007317420B2

US 7,317,420 B2
*Jan. 8, 2008

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

(54)

(75)

(73)

")

@1
(22)

(65)

(63)

(60)

(1)

(52)

LOW COST OMNI-DIRECTIONAL ANTENNA
MANUFACTURED FROM CONDUCTIVE
LOADED RESIN-BASED MATERIALS

Inventor: Thomas Aisenbrey, Littleton, CO (US)

Assignee: Integral Technologies, Inc.,
Bellingham, WA (US)

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 64 days.

This patent is subject to a terminal dis-
claimer.

Appl. No.: 10/900,964

Filed: Jul. 28, 2004

Prior Publication Data

US 2005/0007290 Al Jan. 13, 2005

Related U.S. Application Data

Continuation-in-part of application No. 10/309,429,
filed on Dec. 4, 2002, now Pat. No. 6,870,516, which
is a continuation-in-part of application No. 10/075,
778, filed on Feb. 14, 2002, now Pat. No. 6,741,221.

Provisional application No. 60/496,765, filed on Aug.
21, 2003, provisional application No. 60/317,808,
filed on Sep. 7, 2001, provisional application No.
60/269,414, filed on Feb. 16, 2001, provisional appli-
cation No. 60/268,822, filed on Feb. 15, 2001.

Int. CL
HOIQ 1738 (2006.01)
US. CL oo, 343/700 MS; 343/702;

343/713;343/873

(58) Field of Classification Search 29/600;
343/700 MS, 702, 793, 873
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

3,916,078 A * 10/1975 Priaroggia 174/10

(Continued)
FOREIGN PATENT DOCUMENTS

GB 2377449 A 7/2001

(Continued)
OTHER PUBLICATIONS

Co-pending U.S. Appl. No. 10/309,429, filed Dec. 4, 2002, “Low
Cost Antennas Using Conductive Plastics or Conductive Compos-
ites”, assigned to the same assignee.

Primary Examiner—Trinh Vo Dinh

(74) Attorney, Agent, or Firm—Douglas R. Schnabel
67 ABSTRACT

Omni-directional antenna devices are formed of a conduc-
tive loaded resin-based material. The conductive loaded
resin-based material comprises micron conductive
powder(s), conductive fiber(s), or a combination of conduc-
tive powder and conductive fibers in a base resin host. The
percentage by weight of the conductive powder(s), conduc-
tive fiber(s), or a combination thereof is between about 20%
and 50% of the weight of the conductive loaded resin-based
material. The micron conductive powders are formed from
non-metals, such as carbon, graphite, that may also be
metallic plated, or the like, or from metals such as stainless
steel, nickel, copper, silver, that may also be metallic plated,
or the like, or from a combination of non-metal, plated, or
in combination with, metal powders. The micron conductor
fibers preferably are of nickel plated carbon fiber, stainless
steel fiber, copper fiber, silver fiber, or the like.
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angular coverage of the antenna module is enlarged and the
performance of the embedded wireless network device is
improved.
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A built-in antenna assembly of a wireless communication
terminal is provided. A base is mounted on a substrate. A
radiator is fixed onto an upper end of the base, and transmits/
receives a signal. A terminal is extended along an outer
surface of the base from the radiator to contact a contact pad
protruded from the substrate. The terminal supplies a power
to the radiator when in contact with the contact pad and is
grounded. A terminal hooker is disposed on an underside
surface of the base corresponding to a free end of the
terminal so that the free end is fixed to the base. The
invention allows easier and more flexible design for the
terminal which is in electrical contact with the substrate of
the built-in antenna. Moreover, the invention is universally
applicable to various terminal models, and enhances pro-
ductivity due to simpler configuration and easier assembling
structure.
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An antenna device having an antenna to be mounted on the
body side of a vehicle for receiving a radio signal from a tire
condition detection device mounted on a tire side, or giving
and receiving a radio signal between the tire condition
detection device and a device mounted on the vehicle body
side. The antenna device includes attachment means with
which the antenna can be temporarily attached, moved and
securely attached to the vehicle body side.
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(57) ABSTRACT

An antenna device for a portable device has an antenna loop
of conducting material to be connected to radio circuitry in
the portable device. The antenna loop is positioned opposite
a ground plane of a PCB. Also, the antenna device also
comprises at least one battery, which is positioned in the
extension of a first side of the PCB, and acts as an extension
of the ground plane of the PCB.
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57 CLAIM

The ornamental design for a planar antenna, as shown and
described.

DESCRIPTION

FIG. 1 is a top front and right side perspective view of a
planar antenna showing our new design;

FIG. 2 is a front view thereof;
FIG. 3 is a rear view thereof;

FIG. 4 is a top view thereof;

FIG. 5 is a bottom view thereof;
FIG. 6 is a right side view thereof;
FIG. 7 is a left side view thereof;,

FIG. 8 is a rear bottom and left side perspective view
thereof;

FIG. 9 is a top front and right side perspective view thereof
where the antenna case thereof is disposed at a different
angle from that shown in FIG. 1;

FIG. 10 is a top front and right side perspective view thereof
where the antenna case thereof is disposed at a different
angle from that shown in FIG. 1; and,

FIG. 11 is a perspective view thereof showing an alternate
position of use.

The broken line drawing of a laptop computer in FIG. 11 is
for illustrative purposes only and forms no part of the
claimed design.
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a dielectric substrate; a feed line disposed on the dielectric
substrate, and supplying an electromagnetic energy supplied
from an external power source; a main radiating element
radiating the electromagnetic energy inputted by the feed
line; and at least one sub-radiating element disposed in
proximity to the main radiating element for multi-radiation.
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plate electrically connecting the main radiating element to at
least one of the sub-radiating elements. The miniaturized
ultra-wideband microstrip antenna can also be made
ultralight, and include additional sub-radiating elements
besides the main radiating element, whereby multi-radiation
in UWB’s range can be attained.
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A supplemental antenna assembly is provided for use with
an electronic device having an integral radio antenna, such
as a wireless-enabled laptop computer, notebook computer,
gaming device, personal digital assistant (PDA), or circuit
card (e.g., a PCMCIA card) or other circuit assembly
designed be used with such a device. The supplemental
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housing of the portable device such that an inductive cou-
pling is provided between the parasitic element and the
integral radio antenna. The parasitic element may include,
for example, an antenna and/or a coupling element, e.g., a
coupling element configured to be connected to an external
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The ornamental design for a planar antenna, as shown and
described.

DESCRIPTION
FIG. 1 is a top front and right side perspective view of a
planar antenna showing our new design;
FIG. 2 is a front view thereof}
FIG. 3 is a rear view thereof;
FIG. 4 is a top view thereof;
FIG. 5 is a bottom view thereof:
FIG. 6 is a right side view thereof;
FIG. 7 is a left side view thereof’

FIG. 8 is a rear bottom and left side perspective view
thereof;

FIG. 9 is a top front and right side perspective view thereof
where the antenna case thereof is disposed at a different
angle from that shown in FIG. 1;

FIG. 10 is a top front and right side perspective view thereof
where the antenna case thereof is disposed at a different
angle from that shown in FIG. 1; and,

FIG. 11 is a perspective view thereof showing an alternate
position of use.

The broken line showing of a laptop computer in FIG. 11 is
included for the purpose of illustrating environment and
forms no part of the claimed design.
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microphone includes a monopole or dipole antenna element
for the excitation of a monopole or diopole and an additional
antenna element for the excitation of a parallel line mode.
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regardless of an attached position (surface) of a tag. A tag
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A stub printed antenna (SPDDA) and a method of designing
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