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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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57 ABSTRACT

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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secondary resonance point of the first usable frequency band
does not overlap the second usable frequency band.

10 Claims, 11 Drawing Sheets

ekt

Acrobat



a2z United States Patent

Hiraoka et al.

US008219161B2

(10) Patent No.:

(45) Date of Patent:

US 8,219,161 B2
Jul. 10, 2012

(54) PORTABLE TERMINAL
(75) Inventors: Michiaki Hiraoka, Kanagawa (JP);
Hiroshi Tsukiji, Kanagawa (IP)
(73) Assignee: Kyocera Corporation, Kyoto (JP)
(*) Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 478 days.
(21) Appl. No.: 12/088,675
(22) PCT Filed: Sep. 29, 2006
(86) PCT No.: PCT/JP2006/319521
§ 371 (e)(1),
(2), (4) Date: ~ Sep. 30,2009
(87) PCT Pub. No.: 'WO2007/037404
PCT Pub. Date: May 4, 2007
(65) Prior Publication Data
US 2010/0016040 A1 Jan. 21, 2010
(30) Foreign Application Priority Data
Sep. 29,2005 (IP) o, 2005-2856063
(51) Int.CIL
HO4M 1/00 (2006.01)
(52) US.CL .......... 455/575.4:455/575.5, 455/575.3;
455/556.1; 343/763; 343/880; 343/883; 343/702
(58) Field of Classification Search ................ 455/575.4

See application file for complete search history.

1

"[I" 1014} U i
201 ;
ol I L
f“_"‘lot::: i
N/ 1
) S, -
N = /

(56)

U.S. PATENT

7.092,747 B2* 82006
7,286,089 B2* 10,2007
7.813,776 B2* 10/2010
2005/0052837 Al*  3/2005
2006/0056141 A1*  3/2006
2006/0145932 Al*  7/2006
2007/0265031 Al* 11,2007

References Cited

DOCUMENTS

Park etal. ... .. 455/575.4
Lecetal. . ... 343/702
Lecetal. . 455/575.4
Kota et al. .. 301/683
Pihlaja et al. 361/683
Lim e . 343/702

Koizumi et al. ... 455/556.1

FOREIGN PATENT DOCUMENTS

P 2002-009920
Ip 2002-111835
P 2003-179678
P 2005-167488
Ip 2005-167847
Ip 2005-191875
P 2006-005409
WO 2004/080039

* cited by examiner

Primary Examiner — Marive

1/2002
4/2002
6/2003
6/2005
6/2005
7/2005
1/2006
9/2004

lisse Santiago Cordero

Assistant Examiner — Jean Chang

(74) Attorney, Agent, or Firm

(57)

1 — DLA Piper LLP (US)

ABSTRACT
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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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band in an antenna element. An antenna element includes a
first conductor wire part 11A; a second conductor wire part
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57 ABSTRACT

A light source device includes an elliptical resonator, an elec-
tric discharge lamp that has an electric discharge tube and an
electrode connected to the electric discharge tube and is dis-
posed at one of two confocal points of the elliptical resonator,
and a power supply antenna that supplies a microwave to the
electric discharge lamp and is disposed at the other confocal
point.
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67 ABSTRACT

An antenna with double groundings, including a body part, a
feeding part, a first grounding part, and a second grounding
part, is provided. The body part is electrically connected to
the feeding part, the first grounding part, and the second
grounding part respectively. The body part is corresponding
to a resonance length to transmit and receive a radiation wave
with a wavelength at an operating frequency. Wherein, a
current path from the first grounding part to the feeding part
along the body part is V2 times of the wavelength at the
operating frequency, and a relative distance between the sec-
ond grounding part and the first grounding part is ¥4 times of
the wavelength at the operating frequency.
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57 ABSTRACT

A dual-band mobile communication device includes a circuit
board, a ground plane, an antenna element, and a dual-band
inductively-coupled element. The ground plane has an edge.
The antenna element is located on the circuit board or adja-
cent to the circuit board. The antenna element has a first
operating band and a second operating band. The dual-band
inductively-coupled element is located at the edge of the
ground plane. The dual-band inductively-coupled element
excites two different resonant modes at two specific frequen-
cies corresponding to the first and the second operating bands
of the antenna element, respectively. The dual-band induc-
tively-coupled element comprises a connection element, an
inductive element, a first metal plate, and a second metal
plate. The first metal plate is electrically connected to the
ground plane through the connection element. The second
metal plate is electrically connected to the inductive element.
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57 ABSTRACT

An electronic device includes multiple first antennas; at least
one second antenna used in a different wireless communica-
tion system therefrom; a display panel for displaying an
image; a panel casing covering the display panel, including
the display panel; a placement frame having an upper-face
portion disposed on the outer perimeter of the panel casing,
and extended horizontally, and a pair of side-face portions,
each protruding from a different side-edge portion of the
upper-face portion in the direction orthogonal thereto; and an
outer frame for covering the outer perimeter and the place-
ment frame of the display panel from the display surface side
of the display panel; wherein at least one first antenna is
disposed on each of the upper-face portion and one side-face
portion of the placement frame; and wherein at least one
second antenna is disposed on the upper-face portion or the
other side-face portion of the placement frame.
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