US 20080079635A1

a2 Patent Application Publication (o) Pub. No.: US 2008/0079635 A1

a9y United States

Rowell

43) Pub. Date: Apr. 3, 2008

(54) ANTENNA SYSTEMS WITH GROUND
PLANE EXTENSIONS AND METHOD FOR
USE THEREOF

(75) Inventor: Corbett Rowell, New Territories

(CN)

Correspondence Address:
FULBRIGHT & JAWORSKI L.L.P
2200 ROSS AVENUE, SUITE 2800
DALLAS, TX 75201-2784
(73) Assignee: Hong Kong Applied Science and
Technology Research Institute
Co., Ltd., New Territories (CN)

(21) Appl. No.:  11/529,777

(22) Filed: Sep. 28, 2006

Publication Classification

(51) Int.CL
HOIQ 1/38
HOIQ 1724

(2006.01)
(2006.01)

(52) US.CL . 343/700 MS; 343/702

7 ABSTRACT

An antenna system comprising a ground plane structure on
a substrate, an antenna space on the substrate adjacent to the
ground plane structure, the antenna space including an
ungrounded antenna therein with an associated first resonant
length, an extension of the ground plane projecting into the
antenna space, the ground plane extension defining a second
resonant length that includes at least part of its own length
and at least part of a length of the ground plane structure.
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7 ABSTRACT

An antenna apparatus includes a radiation member and a
substrate having a ground conductor. The radiation member
has a plate-like shape, is made of a dielectric material, and
includes a radiation conductor. The radiation member is
joined to a surface of the substrate. The radiation conductor
includes a feeding portion, at least a pair of notch portions,
and a step. The feeding portion is exposed from a center at
one end of the dielectric material and coupled to a feeding
pad provided in the substrate. The notch portions are sym-
metrically formed. The step is formed by a bend between the
feeding portion and one of the notch portions. The radiation
conductor on a side of the feeding portion from the step is
embedded in the dielectric material.
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TAIPEI 100 A noise-suppressing antenna assemblage applicable for

(73) Assignee: COMPAL ELECTRONICS,

INC., Taipei City (TW)

being disposed within an electronic device is provided. The
antenna assemblage includes an antenna and a blocking
sheet. The blocking sheet is disposed on one side edge of the
antenna in the transversal direction of the antenna, and forms
a included angle with the antenna, which is 20 to 90 degrees.

(21) Appl. No.: 11/672,526 The blocking sheet is capable of efliciently blocking the
electromagnetic wave noises coming from the electronic
(22) Filed: Feb. 8, 2007 device to the antenna, due to the included angle.
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A phased array antenna system includes a first radiation
element that is made of a material and has a length selected
to resonate at a desired frequency. A phase-shift element is
coupled to one end of the first radiation element. A second
radiation element is coupled to the end of the phase-shift
element opposite the first radiation element, so that a radio
signal passes through the first radiation element through the
phase-shift element and through the second radiation ele-
ment, the second radiation element is made of a material and
has a length selected to resonate such that the first and
second radiation elements cooperate to form a desired beam
pattern from the antenna system.
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57 ABSTRACT

A compact and thin antenna device can be mounted in a
small area of a substrate and has a multiband capability
adaptable to various applications. The antenna device
includes a chip antenna, an antenna element, and a chip
antenna. The chip antenna is produced by forming a radia-
tion electrode on the surface of a dielectric base, and
mounting a frequency variable circuit on the radiation
electrode. Thus, it becomes possible to obtain a resonant
frequency fl1 of the chip antenna and further to vary the
resonant frequency f1. The antenna element is produced by
adding an auxiliary element to an additional radiation elec-
trode for the chip antenna. The chip antenna includes a
radiation electrode on a dielectric base and a conductive
pattern. Thus, a resonant frequency f2 and a resonant fre-
quency f3 of the antenna element and the chip antenna,
respectively, can be obtained.
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7 ABSTRACT

An apparatus includes a monopole extending substantially
along an axis that may be vertical. However, the monopole
may have a loop portion that deviates from the axis. Further,
the apparatus includes multiple conductive elements, each
having a substantially linear first segment that is coupled to
the monopole. The first segments may be coplanar and/or
perpendicular to the axis. Each of the conductive elements
may further include a second segment that is substantially
parallel to the axis. One or more of these segments may be
connected to a ground potential. Also, the conductive ele-
ments may each include a third segment having a loop
pattern.

100

104




US 20080079644A1

a2 Patent Application Publication (o) Pub. No.: US 2008/0079644 A1

a9y United States

Cheng

(54) MULTI-BAND SLOT RESONATING RING

ANTENNA

(76) Inventor: Dajun Cheng, Acton, MA (US)

Correspondence Address:

LeMOINE PATENT SERVICES, PLLC
C/O INTELLEVATE, P. O. BOX 52050
MINNEAPOLIS, MN 55402

(21) Appl. No.:  11/540,444

(22) Filed: Sep. 29, 2006

43) Pub. Date: Apr. 3, 2008
Publication Classification
(51) Imt. CL
HOI1Q 13/12 (2006.01)
(52) US. Cl oot 343/769
57) ABSTRACT

A multi-band slot resonating ring antenna (SRRA) is suit-
able to be manufactured on a circuit board. A first conductive
plane includes concentric slots corresponding to different
frequency bands. The antenna may be fed by microstrip feed
lines. The antenna may also be fed by probes. A conductive
layer may include coupling apertures to couple signal energy
to the concentric slots.
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An antenna structure includes a radiation conductor made of
a metal plate that is supported by legs provided upright on
a surface of a dielectric substrate and is spaced apart from
the surface. The radiation conductor is circularly shaped
such that the contour of the radiation conductor conforms to
the outer periphery of the dielectric substrate and such that
the radiation conductor includes an open portion. One of the
legs functions as a feeding terminal and the other functions
as a grounding terminal, whereby the radiation conductor
operates as a dipole antenna. The radiation conductor has
slots for adjusting impedance. Impedance can be adjusted by
changing the length of the slots.
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performance quite close to fundamental limits. The antenna
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7 ABSTRACT

An antenna device for a mobile terminal. The antenna device
includes a first antenna pattern provided within a case of the
mobile terminal, and a second antenna pattern provided
within the case and electrically connected to the first antenna
pattern through contact with the first antenna pattern. There-
fore, by forming an antenna device with an antenna pattern
for use in a low frequency band, the antenna device may be
conveniently used and decrease the size of the mobile
terminal.
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An embedded antenna used in mobile phone includes a
lower and a higher frequency portions connecting with the
lower frequency portion via a first connecting portion. The
lower frequency portion is a bended structure in planar
inverted F antenna (PIFA) shape. The higher frequency
portion is a loop antenna working in two different higher
frequencies, including a first higher frequency portion and a
second higher frequency portion connecting with the first
one via a second connecting portion. The first connecting
portion defines a feeding portion and a grounding portion.
The second higher frequency portion defines another
grounding portion. An electric current is formed between the
first and the second higher frequency portions and can
heighten the gain and the frequency band of the antenna.
Additionally, a loudspeaker is disposed in a receiving space
formed between the lower and higher frequency portions to
save space with lowest influence to the antenna.




US 20080081658A1

a2 Patent Application Publication (o) Pub. No.: US 2008/0081658 A1

a9y United States

Cheng

43) Pub. Date: Apr. 3, 2008

(54) ANTENNA MODULE FOR MOBILE PHONE

(76) Inventor: Keh-Chang Cheng, Taoyuan City

(TW)

Correspondence Address:

ROSENBERG, KLEIN & LEE

3458 ELLICOTT CENTER DRIVE-SUITE 101
ELLICOTT CITY, MD 21043

(21) Appl. No.:  11/783,440

(22) Filed: Apr. 10, 2007
(30) Foreign Application Priority Data
Oct. 2, 2006  (TW) oo 095217636
Publication Classification
(51) Imt. CL
H04M 1/03 (2006.01)

(52) US.CL e 455/550.1

67 ABSTRACT

An antenna module of mobile phone has an antenna, a
feed-in terminal and a grounding terminal. The antenna
includes an antenna body for receiving and radiating elec-
tromagnetic waves, a feed-in portion and a grounding por-
tion. The feed-in portion forms a first bump array with
adhesive on a surface thereon. The grounding portion forms
a second bump array with adhesive on a surface thereon. The
first bump array and adhesive of the feed-in portion connect
with the feed-in terminal, and the second bump array and
adhesive of the grounding portion connect with the ground-
ing terminal. The first bump array and the second bump
array respectively pierce oxidation coatings on surfaces of
the feed-in terminal and the grounding terminal, producing
contact positive pressure, electrically connecting the feed-in
portion and the grounding portion with the feed-in terminal
and the grounding terminal.
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A printed antenna includes a radiating portion, a capacitance
matching portion, an inductance matching portion, a feeding
portion and a grounding portion. The capacitance matching
portion is disposed parallel to the radiating portion. One end
of the inductance matching portion is electrically connected
with the radiating portion, and the other end of the induc-
tance matching portion is electrically connected with the
capacitance matching portion. The feeding portion, which is
electrically connected with one inner side of the inductance
matching portion, is located among the capacitance match-
ing portion, the inductance matching portion, and the radi-
ating portion. The feeding portion is roughly perpendicular
to the radiating portion. The grounding portion is electrically
connected with an outer side of the inductance matching
portion. In addition, a printed antenna module including
several printed antennas is also disclosed.
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(57) ABSTRACT

An antenna device includes an insulating base and an
antenna element made of a metal plate fixed onto the base.
The base has a surface having a recess therein having a
bottom. A projection projects from the bottom of the recess.
The antenna element has a hole in which the projection is
inserted, and is fixed onto the surface of the base with the
projection by swage locking. The antenna element includes
a step portion provided on the bottom of the recess and a
peripheral portion coupled to the step portion and provided
on the surface of the base. The step portion has the hole
provided therein. The projection has a height not larger than
a height of the first peripheral portion of the antenna
element. The antenna device has preferable antenna charac-
teristics even while being accommodated in a small instal-
lation space.
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(7 ABSTRACT

A dual-band antenna (10) is disposed on a substrate (200).
The substrate includes a first surface (210) and a second
surface (220). The dual-band antenna includes a feeding
portion (110), a first radiation portion (120), a second
radiation portion (130), a first grounded portion (140), a
second grounded portion (150), and a connecting portion
(160). The feeding portion is disposed on the first surface,
for feeding electromagnetic signals. The first radiation por-
tion, disposed on the first surface, is electronically connected
to the feeding portion. The second radiation portion, dis-
posed on the second surface, is electronically connected to
the feeding portion. The first grounded portion is disposed
on one side of the feeding portion. The second grounded
portion is disposed on the other side of the feeding portion.
The connecting portion is for electronically connecting the
first radiation portion, the second radiation portion, and the
feeding portion.
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57 ABSTRACT

A microstrip antenna has feed element 102 and parasitic
elements 104, 106 on the front surface of substrate 1.
Microwave electrical power is applied to feed element 102.
Parasitic elements 104, 106 are connected via through hole
type leads passing through substrate 1, to switches upon the
rear surface of substrate 1, respectively. By actuating the
switches individually, parasitic elements 104, 106 are indi-
vidually switched between a grounded state and a float state.
The direction of the radio beam emitted from the microstrip
antenna is varied by selecting which of parasitic elements
104, 106 is grounded and floated. A microwave signal source
connects to feed element 102 via an feed line 108 very much
shorter than the wavelength, accordingly the transmission
losses being low and the efficiency being excellent.
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An antenna component (200) with a dielectric substrate and
two radiating antenna elements. The elements are located on
the upper surface of the substrate and there is a narrow slot
(260) between them. The antenna feed conductor (241) is
connected to the first antenna element (220), which is
connected also to the ground by a short-circuit conductor
(261). The second antenna element (230) is parasitic; it is
galvanically connected only to the ground. The component
is preferably manufactured by a semiconductor technique by
growing a metal layer e.g. on a quartz substrate and remov-
ing a part of it so that the antenna elements remain. In this
case the component further comprises supporting material
(212) of the substrate chip. The antenna component is very
small-sized because of the high dielectricity of the substrate
to be used and mostly because the slot between the antenna
elements is narrow. The efficiency of an antenna made by the
component is high.
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(57) ABSTRACT

An antenna apparatus includes a hollow column, a conduc-
tive cable. a first metal wire, a column structure, and a
second metal wire. The conductive cable is received in the
hollow column, and the conductive cable electrically con-
tacts the hollow column via a second conductive wire layer
thereof. One side of the first metal wire is electrically
connected with a first conductive wire layer of the conduc-
tive cable. The column structure has a column body, a metal
layer formed on the column body, at least one spiral groove
formed on the metal layer for exposing a part of the column
body. and two conductive covers respectively disposed on
two sides of the column body. Moreover, one of the two
conductive covers is electrically connected with the other
side of the first metal wire. Furthermore, one side of the
second metal wire is electrically connected with the other
conductive cover.
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A wideband omnidirectional antenna for a plug and play
device includes a system ground plane, a radiating element,
a feeding element. The radiating element is installed above
an edge of the system ground plane and comprises a first
sub-radiating element and a second sub-radiating element.
The first sub-radiating element is parallel to the system
ground plane. The second sub-radiating element is electroni-
cally connected to an edge of the first sub-radiating element
in a foldable manner. The second sub-radiating element is
approximately perpendicular to the first sub-radiating ele-
ment and extends in an upright direction above the system
ground plane when in use condition, and is approximately
parallel to the first sub-radiating element and extends hori-
zontally above the system ground plane when not in use
condition. The feeding element is electronically connected
to a signal source and is used for transmitting signals
outputted from the signal source to the radiating element.
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(57) ABSTRACT

A rotational antenna is disclosed. The rotational antenna
includes a radiating member and a pivot. The radiating
member preferably comprises a curved portion. The pivot
further includes an axle and a body. The axle is coupled to
the curved portion, and the body is electrically connected to
a wireless communication device. Accordingly, the pivot is
disposed within the wireless communication device and
hidden inside the wireless communication device. The dam-
age of the pivot can be avoided when moving the wireless
communication device.
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(37) ABSTRACT

A dual polarized variable beam tilt antenna having a superior
Sector Power Ratio (SPR). The antenna may have slant 45
degree dipole radiating elements including directors, and
may be disposed on a plurality of tilted element trays to
orient an antenna boresight downtilt. The directors may be
disposed above or about the respective dipole radiating
elements. The antenna has a beam front-to-side ratio exceed-
ing 20 dB, a horizontal beam front-to-back ratio exceeding
40 dB, a high-roll off, and is operable over an expanded
frequency range.
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(73) Assignee: WINSTRON NEWEB CORPORA- other, are electrically connected to each other or are a same
TION article so as to substantially enlarge an area of a grounding
end of the self-complementary antenna to enable the self-
(21)  Appl. No.: 11/802,096 complementary antenna to have the good radiation effi-
ciency and the broader bandwidth such that the radio signal
(22) Filed: May 18, 2007 transmission effect of the electronic device can be elevated.
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(57) ABSTRACT

A MIMO antenna (20) disposed on a substrate (10) includ-
ing a first surface (102) and a second surface (104). The
MIMO antenna includes a first antenna (20a) and a second
antenna (20b) each including a radiating body (22a), a
feeding portion (26a) electrically connected to the radiating
body, and a metallic ground plane (244a). The radiating body
includes a first radiating portion (222a). a second radiating
portion (226a), and a gap (28a) formed between the first
radiating portion and the second radiating portion. The
radiating body and the feeding portion of the first antenna
and the ground plane of the second antenna are laid on the
first surface of the substrate, and the radiating body and the
feeding portion of the second antenna and the ground plane
of the first antenna are laid on the second surface of the

Oct. 20, 2006 (TW) i, 95138886 substrate.
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An antenna (10) is provided. The antenna (10) with coupling
feeding. printed on a substrate (30) for transceiving electro-
magnetic signals. The antenna includes a radiator (12), a
feeding portion (14). and a grounded portion (16). The
radiator is for the transceiving electromagnetic signals. The
feeding portion defines a gap with the radiator for coupling
feeding the electromagnetic signals to the radiator via the
gap. The grounded portion is disposed adjacent to the
feeding portion.
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ABSTRACT

A transmitting and receiving system including an antenna
element having first and second current paths, and a meander
feed line connected to said first and second current paths, the
meander feed line including a radiating portion parallel to
the first current path, wherein a current in the radiating
portion is in a direction opposite of a current in the first
current path, and wherein a current in the second current
path is in a direction the same as the current in said radiating
portion.
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(57) ABSTRACT

The present invention provides a multi-frequency antenna
and an electronic device having the same. The multi-fre-
quency antenna comprises a radiating element, a grounding
element and a connecting element. The radiating element
comprises a high-frequency radiating unit and a low-fre-
quency radiating unit, wherein the low-frequency radiating
unit is constructed by bending a horizontal plane where the
high-frequency radiating unit is located in an upward man-
ner by a certain height to form a three-dimensional structure:
and the connecting element is used to connect the radiating
element and the grounding element.
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(57) ABSTRACT

An antenna assembly includes a supporter forming two
different continuous first and second surfaces, and a mono-
pole antenna assembled on the supporter and comprising a
radiating element comprising a first radiating portion, a
second radiating portion respectively worked at different
frequency bands, and a grounding element separated from
the radiating element: wherein the first radiating portion, the
radiating portion and the grounding element connecting
together across the first and second surfaces to form a solid
antenna.
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(57) ABSTRACT

The present invention relates to an antenna arrangement for
a portable radio communication device, such as a mobile
phone, including RF circuitry and a portable radio commu-
nication device comprising such an antenna arrangement.
The antenna arrangement is characterized in that a first
connection portion (17; 25) of an antenna element (10)
extends in a first direction in a plane defined by the sub-
stantially planar antenna element (10) and a second connec-
tion portion (18; 26) of the antenna element (10} extends in
a second direction opposite said first direction, such that the
sum of said extensions is constant.
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(57) ABSTRACT

A broadband antenna comprises a radiating element, a
grounding element, a connecting element and a parasitic
element. The connecting element comprises a first end and
a second end. The first end of the connecting element is
electrically connected to the radiating element, and the
second end is electrically connected to the grounding ele-
ment. The broadband antenna has a three dimensional struc-
ture which can reduce the entire volume. The radiating
element extends extra radiation area; therefore, the broad-
band antenna has larger frequency bandwidth and better
radiation characteristic.
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(57) ABSTRACT

A fractal slot antenna developed for wideband communica-
tions with a reflector that increases the gain and preserves
the wideband capability of the antenna. This is a typical
microstrip slot antenna that is consisted from microstrip feed
and radiating slot made in conductive ground. The slot shape
is modified in meanings of fractal geometry. The antenna
main advantage is the relatively large bandwidth and mod-
erate efficiency. In a typical microstrip antenna the presence
of reflector decreases the antenna bandwidth. Authors of this
patent has discovered that applying fractalization rules in
several orders to the radiating slot of the microstrip slot
antennas improves their properties and particularly gain.
efficiency and bandwidth in the presence of reflector. This
rule will help the creation of so called “ultra wide band”
antennas—with operational bandwidth more than 1-10 GHz.
This antenna implementation is a reconunended for WiMax.
WiFi, Ultra Wideband (UWB), cell phone, GPS, DAB and
various automotive implementations that need well inte-
grated, wide bandwidth and high gain antennas.

Example of planar antenna topology
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(57) ABSTRACT

There is provided an antenna arrangement for use in an
ultra-wideband network, the antenna arrangement compris-
ing a plurality of active elements for emitting radio signals;
and a reflecting structure disposed between at least two of
the active elements for reflecting radio signals, the reflecting
structure comprising an outer reflecting surface for reflecting
radio signals in a first frequency range within a frequency
band and an inner reflecting surface for reflecting radio
signals having a second frequency range within the fre-
quency band. In an alternative embodiment, the antenna
arrangement comprises an active element for emitting radio
signals, and a reflecting structure. The reflecting structure
comprises a first surface for reflecting radio signals having
a first frequency range within a frequency band, the first
surface being substantially transparent to radio signals out-
side the first frequency range, and a second surface for
reflecting radio signals passed by the first surface, the second
surface reflecting radio signals having a second frequency
range within the frequency band.
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(57) ABSTRACT

An active antenna capable of transmitting and receiving a
wireless signal of a low frequency band and a mobile
communication terminal having the active antenna, are
provided. The active antenna includes an antenna element
which transmits and receives a wireless signal, a filter which
filters the wireless signal being received at the antenna
element such that a wireless signal belonging to a frequency
band lower than the operating frequency of the antenna
element is passed, and an amplifier which amplifies the
wireless signal being passed through the filter. As a result,
the size of the antenna can be greatly reduced, by the use of
an active antenna which receives wireless signals of low
frequency bands. Additionally, a more compact mobile
communication terminal can be provided, because wireless
signal of both high frequency bands and low frequency
bands can be transmitted and received at one antenna.
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