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7 ABSTRACT

A three-dimensional multi-frequency antenna includes a sub-
strate; a shorting wall vertically formed on a first edge of the
substrate; a radiation element including a first radiator corre-
sponding to a first resonance frequency band, and a second
radiator corresponding to a second resonance frequency
band, the first radiator and the second radiator capable of
generating a frequency-multiplying third resonance fre-
quency extending toward opposite directions; and a connec-
tion element, for connecting the shorting wall and the radia-
tion element, separated from a second edge of the substrate by
a gap; wherein the width of the radiation element and the gap
conforms to a specific ratio.
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7 ABSTRACT

The invention refers to an antenna comprising: a conducting
trace (15, 20), said conducting trace (15, 20) defining a curve
(1,4,5,6,6',6",8),said curve (1,4, 5, 6,6', 6", 8) including
two or more feeding points (164, 165, 16¢, 17, 18, 19), a
portion of said curve (1, 4, 5, 6, 6', 6", 8) being shaped
according a geometry selected from a group of geometries
including a space-filling curve, a grid-dimension curve, a
box-counting curve and a contour curve or the curve (1, 4, 5,
6, 6', 6", 8) or a portion of said curve having a shape of a
multilevel structure. Further the invention refers to a related
SMD component, an IC-package, a wireless device and a
method for contacting an antenna.
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57D ABSTRACT

An antenna apparatus includes an antenna block and a sub-
strate. The antenna block has a base that is made of a substan-
tially cuboid dielectric body, an upper-surface conductor
formed on an upper surface of the base, first and second pad
electrodes that are formed on both ends of a bottom surface of
the base in a longitudinal direction of the base, respectively,
and a lateral-surface conductor connecting the upper-surface
conductor and the second pad electrode. The substrate has a
region mounting the antenna block, a ground pattern provided
around the mounting region, first and second lands that are
provided within the mounting region so as to correspond to
the positions of the first and second pad electrodes, a feed line
that is connected to the first land, an impedance-adjusting
pattern connecting the first land and the ground pattern, and a
frequency-adjusting pattern connecting the second land and
the ground pattern.

12 Claims, 11 Drawing Sheets
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57 ABSTRACT

A handheld electronic device may be provided that contains
wireless communications circuitry. The handheld electronic
device may have a housing and a display. The display may be
attached to the housing a conductive bezel. The handheld
electronic device may have one or more antennas for support-
ing wireless communications. A ground plane in the handheld
electronic device may serve as ground for one or more of the
antennas. The ground plane and bezel may define a opening.
A rectangular slot antenna or other suitable slot antenna may
be formed from or within the opening. One or more antenna
resonating elements may be formed above the slot. An elec-
trical switch that bridges the slot may be used to modify the
perimeter of the slot so as to tune the communications bands
of the handheld electronic device.
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7 ABSTRACT

A three-dimensional antenna includes a substrate, a radiator,
a second radiator, a signal feeding element, and a grounding
element. The radiator is installed on the substrate. The radia-
tor includes a first child radiator and a second child radiator.
The first child radiator has a first end and a second end. The
second child radiator has a first end and a second end, wherein
the second end of the second child radiator is coupled to the
second end of the first child radiator. The second radiator is
coupled to the radiator. The signal feeding element is coupled
to the first end of the first child radiator. The grounding
element is coupled between the substrate and the first end of
the second child radiator. The first child radiator and the
second child radiator form an inverted V-shape installed on
the substrate.
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In accordance with the teachings described herein, a multi-
level ground-plane for a mobile device is provided. The mul-
tilevel ground-plane includes a first conductive surface, a
second conductive surface, and a conducting strip that
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57 ABSTRACT

A method for fabricating a microwave horn antenna in which
athermoplastic sacrificial layer is mounted to a thermoplastic
horn layer. A heated horn embossing plate having at least one
horn shaped embossing element is then moved into the horn
layer so that the horn element penetrates through the horn
layer and extends partially into the sacrificial layer thus form-
ing a horn opening in the horn layer complementary in shape
to the horn element. The horn layer and sacrificial layer are
then separated from each other and the horn opening and at
least a portion of the back surface of the horn layer is covered
with a metal coating. A thermoplastic wave guide layer
formed by embossing wave guide channels into the layer is
covered with metal and attached to the back side of the horn
layer to form the antenna. Alternatively, a portion of the horn
and the remaining portion of a microwave channel are formed
in both a first and second thermoplastic section. These por-
tions of the microwave guide channel and horn are then
coated with a metal material and the sections are secured
together in a facing relationship so that the horn portions and
wave guide channel portions on both the first and second
sections register with each other.
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A film antenna comprises a base film formed of an insulating
material; and first and second antenna elements of film-like
electric conductors formed on the base film, wherein each of
the first and second antenna elements is a planar shape in
which two end faces from a feed point to a tip have two
different lengths or a planar shape in which an end face and a
diagonal line from a feed point to a tip have two different
lengths, a core wire of a coaxial cable is connected to the first
antenna element at the feed point, an external conductor of the
coaxial cable is connected to the second antenna element at
the feed point, and the first and second antenna elements have
an area as a capacitor for performing impedance matching.
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and that is connected to a junction of the first and second
radiating portions. The coupling element is disposed between
the second radiating portion and the feeding portion of the
radiating element, and is coupled electromagnetically to at
least one of the second radiating portion and the feeding
portion of the radiating element.
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(57) ABSTRACT

This invention refers to an antenna structure for a wireless
device comprising a ground plane and an antenna element,
wherein the ground plane has a slot with at least a short end,
an open end and a length substantially close to a quarter
wavelength. The feeding and ground connections of the
antenna structure are placed at the two different sides of said
slotand the distance of at least one of them to the short end of
the slot is equal or smaller than an eighth of the wavelength.
The invention further refers to an antenna structure for a
wireless device comprising a ground plane and an antenna
element, wherein the ground plane has a slot with at least two
short ends, and a length substantially close to half wave-
length. The feeding and ground connections of the antenna
structure are placed at the two different sides of said slot and
the distance of at least one of them to a short end of the slot is
equal or smaller than a quarter of the wavelength. Further the
invention refers to a corresponding wireless device, a corre-
sponding mobile phone and to a method for integrating such
an antenna structure within a wireless device.
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57 ABSTRACT

A mobile wireless communications device includes a housing
and at least one circuit board. Radio frequency (RF) circuitry
is carried by the circuit board and includes a transceiver. A
processor is carried by the at least one circuit board and
operative with the RF circuitry. An antenna is mounted within
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67 ABSTRACT

The present invention is related to a coplanar coupled-fed
multiband antenna for the mobile communication device. The
antenna mainly comprises a dielectric substrate, a ground
plane located on one surface of the dielectric substrate, and a
radiating portion, a shorting metal portion, and a feeding
portion, which are all on the same surface of the dielectric
substrate near one edge of the ground plane. One end of the
shorting metal portion is connected to the radiating portion,
and the other end is connected to the ground plane. The
feeding portion comprises a first feeding metal portion and a
second feeding metal portion. The first feeding metal portion
has a feeding point for the antenna. One end of the second
feeding metal portion is connected to the radiating portion,
and there is a gap between the second feeding metal portion
and the first feeding metal portion.
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An antenna comprises a first transmission element, a second
transmission element, a conductive element, a ground ele-
ment, a ground line and a signal line. The conductive element
is connected to the ground element. The first transmission
element is connected to the conductive element. The first
transmission element comprises a first spiral structure and a
first axis. The second transmission element is connected to
the conductive element. The ground line is electrically con-
nected to the ground element. The signal line is electrically
connected to the conductive element at a feed point.
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