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Disclosed is an antenna comprising a loop element (10) and
an Electric-field radiator (30), wherein the E-field radiator is
electrically coupled to the loop element such that at the fre-
quency of operation, there is a substantially 90 degree phase
difference between the Electric and Magnetic fields produced
by the antenna.
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(57) ABSTRACT

An antenna device included in a radio apparatus having a
printed board includes a ground conductor provided in the
printed board, a first sub-element, a second sub-element and
a short circuit element. The first sub-element is formed as an
area having a first side and a second side crossing each other.
The first side faces a side of the ground conductor. The first
sub-element has a feed portion around a crossing of the first
side and the second side. The second sub-element is formed to
branch off from the first sub-element around an end of the
second side being farther from the crossing, to be open-ended
and to be directed at least partially in a direction opposite a
direction from the crossing to an end of the first side opposite
the crossing. The short circuit element short-circuits one of
the first sub-element and the second sub-element with the
ground conductor.
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A multi-directional panel antenna is provided for the recep-
tion of TV broadcast VHF and UHF signals. The panel anten-
na’s circuit board has its current path substantially covers the
surface of the circuit board so as to produce multi-directional
reception patterns. An iron-core winding is configured at a
feed-in terminal of the panel antenna for impedance matching
and signal concentration. The panel antenna also uses air to
reduce dielectric loss. A MMIC signal amplification device is
provided for enhanced gain. Ceramic capacitors are provided
to increase the reception wavelength of the panel antenna so
that it falls within a lower section of the VHF band.
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shell (21); a metal patch (30) connecting to the metal shell
(20) and comprising a radiating element (32) and a connect-
ing element (31); the connecting element connecting to the
metal shell that serve as a grounding element; the radiating
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an antenna that serves as a medium for transmission and
reception of electromagnetic signals.
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A portable wireless communication apparatus is provided
with antenna elements; a mobile phone signal processing
circuit; a DTV tuner for receiving DTV low-band frequency
signals and DTV high-band frequency signals; impedance
matching circuits for the mobile phone signal processing
circuit; and impedance matching circuits for the DTV tuner
for receiving the DTV low-band frequency signals and DTV
high-band frequency signals. A switch is changed to select
either the DTV low-band frequency signals or the DTV high-
band frequency signals, and output the selected signals to the
DTV tuner. A tuner controller controls the switch to select the
DTV high-band frequency signals by using the antenna ele-
ment for transmission from the mobile phone signal process-
ing circuit.
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An antenna apparatus of a portable terminal and method for
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57) ABSTRACT

A portable radio device of a type having two-direction open-
able and closable enclosures that can effectively lessen influ-
ence on an antenna exerted by a hinge section is provided. A
horizontal hinge section 5 for rotatably joining an upper
enclosure 1 to a hinge enclosure 3 around a first shaft center
includes a horizontal hinge anchor 52 electrically connected
to a first metal part 13 disposed in the upper enclosure 1, a
horizontal hinge plate 53 that is placed in the hinge enclosure
3 and that contains a conductive material, and a first hinge
shaft 51 that electrically connects the horizontal hinge anchor
52 to the horizontal hinge plate 53 and that contains a con-
ductive material interposed between an area from a substan-
tial center to an end of a long side of a face along which the
upper enclosure 1 and the hinge enclosure 3 face a direction of
second shaft center (X). An electrical path length of the lateral
hinge section 5 including the lateral hinge plate 53 and the
first hinge shaft 51 corresponds to a predetermined value that
is not a substantially constant multiple of A/8.
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(57) ABSTRACT

The present invention is a method and device for reducing
exposure to undesirable electromagnetic radiation. The dis-
sipation device uses a varying angle antenna design to capture
radiation from an active emission source, such as a cellular
telephone when it is transmitting. The device converts the
captured radiation into an electric current and dissipates the
collected current by spending it to operate a thermal,
mechanical, or electrical device. The varying angle antenna is
a printed circuit board trace antenna comprising a microstrip
having several serially connected meandering segments. One
or more meandering segments include 90-degree bends in the
microstrip, and one or more meandering segments include
bends of more and less than 90 degrees. Portions of the
microstrip that are horizontally oriented are all parallel, while
portions of the microstrip that are vertically oriented can be
parallel or angled, depending on the bend angle. Additionally,
near the center of the varying angel antenna, the microstrip
segments are narrower than the microstrip segments near the
ends of the antenna. In general, the meandering segments
include varying angles, which maximizes the operation of the
antenna for absorbing undesirable electromagnetic radiation
from cellular telephones.
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having a lower end connected to the external ground part.
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(57) ABSTRACT

To aim to provide a mobile telephone capable of reducing a
physical space necessary for providing a reflector compared
with that in conventional mobile telephones, and reducing the
SAR by securing a distance between an antenna and a passive
element operating as a reflector. A cabinet of a top housing 2
includes a passive element 22 in an overlap region overlap-
ping between the top housing 2 and the bottom housing 3 in an
unfolded state, and the bottom housing includes an antenna in
the overlap region. This can suppress the thickness of the
mobile telephone in a folded state and secure a distance
between the antenna 31 and the passive element 22 operating
as a reflector.
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7 ABSTRACT

An antenna 1 for a hand held or small radio communication
device such as a cellular radio handset, laptop computer or
hand held computer, or GPS device. The antenna has a reso-
nating element 12 over a ceramic material 14, comprised of a
high dielectric ceramic, such as barium strontium titanate, for
example. The ceramic 14 is in contact with a ground plane 15
such as a grounded metal plate or grounded thin film that is
formed on a substrate, such as an FR4 PCB substrate. The
ceramic 14 is biased by a voltage source applied through an
electrode plate 13 that is connected to a high voltage source
16 with respect to ground plate 15. The voltage applied
through the conductor or electrode 13 is controlled to provide
a predetermined bias voltage that changes the electrostatic
field of the ceramic 14.
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A multiple-input multiple-output (MIMO) antenna and an
antenna system using the same are provided. The MIMO
antenna includes a plurality of antenna elements in which a
feeding unit is formed at one end, and another end is con-
nected to a ground, and a connection unit which connects the
antenna elements.
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6816076 B2  11/2004 Pomes toward those parts of the radiator portions.
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(57) ABSTRACT

One or more embodiments are directed to a multimode
antenna structure for transmitting and receiving electromag-
netic signals in a communications device. The communica-
tions device includes circuitry for processing signals commu-
nicated to and from the antenna structure. The antenna
structure is configured for optimal operation in a given fre-
quency range. The antenna structure includes a plurality of
antenna ports operatively coupled to the circuitry, and a plu-
rality of antenna elements, each operatively coupled to a
different one of the antenna ports. Each of the plurality of
antenna elements is configured to have an electrical length
selected to provide optimal operation within the given fre-
quency range. The antenna structure also includes one or
more connecting elements electrically connecting the
antenna elements such that electrical currents on one antenna
element flow to a connected neighboring antenna element and
generally bypass the antenna port coupled to the neighboring
antenna element. The electrical currents flowing through the
one antenna element and the neighboring antenna element are
generally equal in magnitude, such that an antenna mode
excited by one antenna port is generally electrically isolated
from a mode excited by another antenna port at a given
desired signal frequency range without the use of a decou-
pling network connected to the antenna ports, and the antenna
structure generates diverse antenna patterns.
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