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7 ABSTRACT

A low profile antenna has a meander length based on the full
electrical wavelength of the signal being transmitted or
received. The antenna can have either an open-loop structure
or a closed-loop structure with a matching network. The low
profile enables the antenna to be used in a card for a device
such as a personal computer, personal digital assistant, wire-
less telephone and so on with minimal risk of the antenna
breaking off, as compared with a prior art antenna having a
higher height and thus more likelihood of being broken from
its card.
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The present invention relates to a dual polarized array antenna
comprising at least two dual polarized antenna elements
being arranged for radiating electromagnetic energy having a
first polarization, constituting a first antenna radiation pat-
tern, via a connection to a first antenna port, and electromag-
netic energy having a second polarization, constituting a sec-
ond antenna radiation pattern, via a connection to a second
antenna port, the second polarization being orthogonal to the
first polarization, the first antenna radiation pattern and sec-
ond antenna radiation pattern each having a main beam and a
number of side-lobes with nulls. The array antenna comprises
at least one further dual polarized antenna element arranged
for radiating electromagnetic energy having two mutually
orthogonal polarizations, constituting further antenna radia-
tion patterns, via respective connections to the first antenna
port and the second antenna port, where the polarization of
said at least one further dual polarized antenna element that is
associated with the first antenna port deviates from the first
polarization such that said at least one null of the first antenna
pattern is at least partly filled.
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An antenna device and a communication device capable of
changing over polarization characteristics of an antenna to
improve transmission capacity in various kinds of polariza-
tion environments and used configuration by preventing
reduction of the communication capacity for a reception sig-
nal degrading or varying depending on momentarily chang-
ing polarization conditions between a base station and a ter-
minal. The antenna device (110) includes a plurality of first
antenna elements (111,112) for a first polarizing direction, a
second antenna element (121) provided in the direction
orthogonal to the first polarizing direction, a plurality of
switches (131,132) for switching connection between the
plurality of first antenna elements (111,112) and the second
antenna element (121), and power supply parts (141,142)
respectively provided on the plurality of first antenna ele-
ments (111,112).
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There is provided an antenna for tuning a resonant frequency.
The antenna includes a first and a second arms connected to
the antenna feeding portion at a common end thereof. The
second arm has each of the plurality of branches including a
switch for selecting a length of an electrical loop formed by
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ground plane so that the length of the electrical loop is maxi-
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An antenna for receiving electric waves, a manufacturing
method thereof, and an electronic device with the antenna are
provided. The antenna includes a substrate, a grounding unit,
aradiator, a coupling unit, and a signal transmission line. The
substrate has a first surface and a second surface which are
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ground line, the signal line being connected to the coupling
unit while the ground line being connected to the grounding
unit.

24 Claims, 7 Drawing Sheets

30
ey
32 /33 3§
10
——H
Ll (]
40
| R |
& 1
|
|
|
|
)
i
|
|
|
-

This PDF of U.S. Utility Patent 8217844 provided by Patent Fetcher™, a product of Stroke of Color, Inc. - Page 1 of 13



a2 United States Patent
Cheng

US008217851B2

(10) Patent No.: US 8,217,851 B2

(54) DUAL BAND ANTENNA
(75) Inventor: Pi-Hsi Cheng, Zhubei (TW)

(73) Assignee: Arcadyan Technology Corp., Hsinchu
(TW)

(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 107 days.

(21) Appl. No.: 12/152,511
(22) Filed: May 14, 2008

(65) Prior Publication Data
US 2009/0073050 A1 Mar. 19, 2009

(30) Foreign Application Priority Data
Sep. 14,2007  (TW) .oovvvvvriecceerianee 96134599 A
(51) Imt.CL
H01Q 1/36 (2006.01)
H01Q 1/24 (2006.01)
(82) S Gl cowssnmsmomsmvsesssssmss 343/846; 343/702
(58) Field of Classification Search ........... 343/700 MS,

343/702, 846, 848
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

5,103,238 A * 4/1992 Mahnad ........c.ccooernneenn 343/796
6,222,496 Bl 4/2001 Liu

3
51

45) Date of Patent: Jul. 10, 2012
6,563,466 B2 5/2003 Sadler et al.
6,644,555 B1* 11/2003 Bemey ..........ooooo... 235/492
6,894,647 B2 5/2005 Jenwatanavet
7023386 B2* 4/2006 Habibetal. ... 343/700 MS
7.446,717 B2* 11/2008 Hungetal. ............... 343/702

2004/0174305 Al 9/2004 Kuo et al.
2005/0243006 Al  11/2005 Lin et al.
2005/0259024 Al  11/2005 Hung et al.
2006/0164306 Al 7/2006 Chang et al.
2006/0262016 A1  11/2006 Hung et al.
2007/0120753 Al 5/2007 Hung et al.

FOREIGN PATENT DOCUMENTS

™ 1247452 1/2006
™ 1256749 6/2006
WO 0003452 Al 1/2000

* cited by examiner

Primary Examiner — Michael C Wimer

(74) Attorney, Agent, or Firm — Haverstock & Owens LLP

(57) ABSTRACT

A dual band antenna is provided. The dual band antenna
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connection element. The radiating element has a first radiat-
ing portion and a second radiating portion, wherein the sec-
ond radiating portion extends from the first radiating portion
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57 ABSTRACT

A dual-band printed monopole antenna is disclosed. The
antenna is in a rectangular structure and comprising: a first
radiating unit; a second radiating unit; a matching unit; a first
matching unit; a second matching unit; a signal feed-in ter-
minal, and a feed-in signal grounding terminal, whereby its
size is effectively minified so as to meet the demand for the
application of the minified modern wireless apparatus.
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57 ABSTRACT

Electronic device antennas with multiple parallel plate sec-
tors are provided for handling multiple-input-multiple-output
wireless communications. Each antenna sector in a multisec-
tor parallel plate antenna may have upper and lower parallel
plates with curved outer edges and a straight inner edge. A
vertical rear wall may be used to connect the upper and lower
parallel plates in each antenna sector along the straight inner
edge. Each antenna sector may have an antenna probe. The
antenna probe may be formed from a monopole antenna
loaded with a planar patch. The planar loading patch may be
provided in the form of a conductive disk that is connected to
the end of a conductive antenna feed member. The conductive

member may be coupled to the center conductor of a trans-
mission line that is used to convey radio-frequency signals
between the antenna probe and radio-frequency transceiver
circuitry. The antenna sectors may have interplate dielectric
structures.
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57 ABSTRACT

A multiband monopole slot antenna includes a ground plane,
a dielectric substrate, a radiating portion, and a microstrip
feedline. The dielectric substrate is connected to an edge of
the ground plane and extends toward the opposite direction of
the ground plane. The radiating portion is on the metal surface
of the dielectric substrate and includes a first monopole slot,
a second monopole slot and a third monopole slot. The
microstrip feedline is on the surface opposite to the metal
surface of the dielectric substrate. A first end of the microstrip
feedline is connected to a signal source, and a second end of
the microstrip feedline is an open end. The microstrip feed-
line passes over the first, second, and third monopole slots. A
section of the microstrip feedline which passes over the third
monopole slot is parallel to the third monopole slot, and the
microstrip feedline is generally of a step shape.
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7 ABSTRACT

It is made possible to realize both miniaturization and a wider
band in an antenna element. An antenna element includes a
first conductor wire part 11A; a second conductor wire part
11B crossing the first conductor wire part 11A and connected;
a third conductor wire part 11C crossing the second conduc-
tor wire part 11B and connected, and parallel to the first
conductor wire part 11A; a fourth conductor wire part 11D
crossing the third conductor wire part 11C and connected;
and a first conductor flat plate 12 connected to one or two of
the first conductor wire part 11A, the second conductor wire
part 11B, the third conductor wire part 11C, and the fourth
wire part 11D and disposed in the area surrounded by any
three of the first conductor wire part 11A, the second conduc-
tor wire part 11B, the third conductor wire part 11C, and the
fourth wire part 11D. An end part of the first conductor flat
plate 12 is parallel with the first conductor 11A not connected
to the first conductor flat plate 12.
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57 ABSTRACT

The installation size of hearing apparatuses and in particular
ofhearing devices is to be reduced. Provision is thus made for
a hearing apparatus with a transmitting facility including an
antenna for the wireless, electromagnetic transmission of
data and a switching controller including an inductor, which
is used to supply energy to the hearing apparatus and the
transmitting facility, with the inductor of the switching con-
troller being identical to the antenna of the transmitting facil-
ity. This multiple use of the inductor can save on installation
space. In order to avoid mutual interference of the transmit-
ting facility and the switching controller, the signals thereof
are modulated independently of one another.
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