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57 ABSTRACT

A wireless area network communication system comprising
at least one phased array antenna frame, a phased array
antenna circuit connected to the at least one phased array
antenna frame wherein said phased array circuit and said at
least one phased array antenna frame are adapted to transmit
and receive wireless area network compliant signals from or
to wireless area network devices.
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An antenna radiator assembly (2) and radio communications
assembly (1) comprising a circuit board (5) formed from
dielectric layers dielectric layers (21, 22) supporting electri-
cal conductors. The electrical conductors include a feed point
conductive trace (23) and conductive sheets (7, 24) compris-
ing a ground plane. An antenna radiator element (8) is spaced
from the circuit board (5) and when viewed in plan view there
is an overlapping area (25) where most of a surface area ofthe
antenna radiator element (8) overlaps a surface area of the
circuit board (26) thereby forming a sandwiched dielectric
region (25). A feed point connector (11) couples the antenna
radiator element (8) to the feed point conductive trace (23)
and a ground connector (10) couples the antenna radiator
element (8) to the ground plane. The circuit board dielectric
layers (21, 22) in the sandwiched dielectric region (25) are
disposed between the antenna radiator element (8) and the
ground plane.
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A combination of a portable computer and an antenna
includes a portable computer and an antenna. The antenna is
mounted on the casing of the portable computer. The outer
surface of the casing of the portable computer has a recessed
region. The recessed region is provided with a plurality of
protruding stripes therein. The antenna is composed of an
outer plate, an antenna device and a sliding plate. The mount-
ing surface of the sliding plate is provided with a plurality of
sliding troughs each of which is combined with the corre-
sponding protruding strip, so that the sliding plate can slide
with respect to the portable computer. Via this sliding action,
the user can adjust the position of the antenna, so that the
portable computer can receive the wireless signals.
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A mobile wireless communications device may include a
housing and a multi-frequency band antenna carried within
the housing. The multi-frequency band antenna may include
a main loop conductor having a gap therein defining first and
second ends of the main loop conductor, a first branch con-
ductor having a first end connected adjacent the first end of
the main loop conductor and having a second end defining a
first feed point, and a second branch conductor having a first
end connected adjacent the second end of the main loop
conductor and a second end defining a second feed point. The
antenna may further include a tuning branch conductor hav-
ing a first end connected to the main loop conductor between
the respective first ends of the first and second branches.
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57 ABSTRACT

The invention provides a wireless transmission device,
including a first circuit board, a second circuit board and a
third circuit board. The first circuit board at least disposes
more than one electronic elements. The second circuit board
has an antenna, and the antenna is electrically connected to
the first circuit board. The second circuit board is arranged at
a predetermined angle to the first circuit board to enhance the
receiving ability. The third circuit board is connected to the
first circuit board and disposes a USB connector electrically
connected to the first circuit board so that the change in form
of the device can be easily made.
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An antenna device has an antenna main body, a fixing mem-
ber and a bolt. The antenna main body comprises an antenna
element, female connectors provided at a first connector, a
female screw section, and an engagement claw inserted into
an antenna mount hole to make engagement with a lower side
face of a roof panel. A fixing member comprises cables, male
connectors provided at a second connector, the male connec-
tors being provided to make mechanical engagement with
female connectors without an electrical connection, and
being connected to the cable, and a male screw section heli-
cally fitted to a female screw section, thereby tightening the
female connectors, the male connectors, and a roof panel with
one another. A bolt may be mounted between the male and
female connectors to allow electrical connection therebe-

tween.
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vided within an feed line 113 in a region intersecting a slot
111, and an antenna feed point 117 for connection to an
external unbalanced feed circuit is provided at a position
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7 ABSTRACT

2006-144799

A variable slot antenna includes: ground conductors 101a and
1015, which are divided by a slot region 109 both of whose
both ends are open ends 111a and 1115; a feed line 115 for
feeding power to the slot region 109; a first selective conduc-
tion path 119 connecting between the ground conductors
101a and 1015 in a direction of the open end 1114 as viewed
from a feeding site 113; and a second selective conduction
path 121 connecting between the ground conductors 101a
and 1015 in a direction of the open end 1115 as viewed from
the feeding site 113. In a first driving state, the first selective
conduction path 119 is allowed to conduct and the second
selective conduction path 121 is left open, so that a main beam
is emitted in a direction 1234 of the second selective conduc-
tion path 121 as viewed from the feeding site 113. In another
driving state, the selective conduction paths are controlled
differently so that the main beam direction is switched to a
direction 1235.
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A multiple frequency directional antenna is provided. The
antenna includes a radiating array aligned over a ground
plane. The radiating array has at least two first elongated slots
and two second elongated slots. The slots have different
lengths to provide different operating frequencies. On the
radiating array opposite the slots is a microstrip impedance
matching and diplexing feed network. Radio frequency
power is supplied to the antenna via the feed network.
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A multi-band planar antenna including a metal plate, a first
radiation portion, a second radiation portion, and a grounding
portion is provided. The plate includes a first and a second
edge. The first radiation portion is configured on the upper of
the plate by a first slot, and the first slot extends to the inner of
the plate from the first edge. The second radiation portion is
configured on the upper side of the plate adjacent to the
second edge by a second slot and a third slot adjacent to the
first radiation portion. The second slot extends to the inner of
the metal plate from the second edge. The third slot is formed
between the first and the second slot. The grounding portion
is formed on the lower of the metal plate. The first and the
second radiation portion transmit and receive the low-band
and high-band of RF signal respectively.
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A multi-feed dipole antenna and method. Provides a volu-
metrically efficient antenna with wide radiation pattern band-
width and wide impedance bandwidth that are relatively inde-
pendent. Driving the antenna at multiple locations provides
for a half wavelength dipole antenna with a wider frequency
range than any other known fat dipole of similar volume. The
apparatus is constructed from brass or any other suitable
metal without requiring dielectric loading and without requir-
ing direct coupling on the outside of the tubes. The apparatus
utilizes a parasitic center tube with two end tubes that are
driven by a collinearly mounted metal rod that is driven from
the midpoint. Insulators hold the parasitic tube to the end
tubes. The parasitic tube allows for induced currents to flow
on the surface of the tube which allow for operation of the
dipole over a wide frequency range.
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57) ABSTRACT

An antenna device having a feeder electrode that extends
linearly on a top surface of a dielectric substrate. A balanced
electrode having two balanced transmission electrodes verti-
cal to the extending direction of the feeder electrode and
extending in parallel. The two balanced transmission elec-
trodes are connected to the feeder electrode and separated by
an interval of %4 of a wavelength of a transmission/reception
signal. A radiation electrode having a first electrode con-
nected to the one of the two balanced transmission electrodes
and a second electrode connected to the other of the two
balanced transmission electrodes and is positioned parallel to
the feeder electrode. A waveguide electrode is formed at a
position separated from the radiation electrode by a predeter-
mined interval and in parallel to the radiation electrode. A
ground electrode is formed at an area of a back surface of the
dielectric substrate corresponding to an area including a por-
tion where the feeder electrode is positioned. By connecling
the two balanced electrodes to the feeder electrode at an
interval of Y2 of a wavelength in this manner, this branch
portion has a signal branching function and a balun function
at the same time.
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57 ABSTRACT

Antennas are provided which are constructed using one or
more conductive via stubs as radiating elements formed in a
substrate. The antennas can be integrally packaged with IC
chips (e.g., IC transceivers, receivers, transmitters, etc.) to
build integrated wireless or RF (radio frequency) communi-

_

13a

d, 10

I

12

gl




US 20080272978A1

a9 United States

a2 Patent Application Publication (o) Pub. No.: US 2008/0272978 A1

Kubokawa et al.

43) Pub. Date: Nov. 6, 2008

(54)

(75)

(73)

ey

(22)

(62)

ANTENNA COVER AND ANTENNA
APPARATUS

Hiroaki Kubokawa,
Sagamihara-shi (JP); Kazutaka
Nakatsuchi, Tokyo (JP)

Inventors:

Correspondence Address:

SCULLY SCOTT MURPHY & PRESSER, PC
400 GARDEN CITY PLAZA, SUITE 300
GARDEN CITY, NY 11530 (US)

Assignee: OLYMPUS CORPORATION,
Tokyo (JP)

Appl. No.: 12/146,358

Filed: Jun. 25,2008

Related U.S. Application Data

Division of application No. 11/629,761, filed on Dec.
15,2006, filed as application No. PCT/JP2005/010972
on Jun. 15, 2005.

30) Foreign Application Priority Data
Jun. 16,2004 (JP) oo 2004178562
Jun. 23,2004 (JP) . .. 2004185554
Jun. 23,2004  (JP) 2004185555
Publication Classification
(51) Int.Cl
HO01Q 1/42 (2006.01)
(52) US.CL oo 343/872
67 ABSTRACT

After a receiving antenna (A1) is inserted from a slot (B16)
into a housing portion (B14) formed between cover members
(B11, B12), the slot (B16) is pasted so as to secure the receiv-
ing antenna (A1). The receiving antenna (A1) is thus housed.
Further, a tab (B17) which extends from one side of a pasted
edge portion, holes (B20, B21) that penetrate opposing sur-
faces of the cover members (B11, B12), and perforated lines
(B22, B23) running from the slot (B16) to the holes (B20,
B21), respectively, are provided. Therefore, the receiving
antenna (A1) can be easily attached to the antenna cover (B1)
and to an outer surface of a subject (1), and the receiving
antenna (A1) can be easily removed from the antenna cover
(B1) and from the outer surface of the subject (1).
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An antenna comprises a first antenna element, which has a
first helix, and a second antenna element, which has a second
helix. The first and the second antenna elements each have a
feed point at an outer end of the corresponding helix and an
open end at an inner end of the corresponding helix. A sym-
metrical helix antenna according to the invention can be inte-
grated in a comparatively simple manner in an existing sys-
tem, for example in a hearing aid. By integrating the antenna
in a plastic housing, the antenna cannot be seen at all from the
outside. The antenna is comparatively small in relation to
conventional antennas.
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(54) LOW PROFILE HELICAL PLANAR RADIO
ANTENNA WITH PLURAL CONDUCTORS

(76) Inventors: Darryl F. Gagne, Covington, LA
(US); Jeffrey Gallagher,

Covington, LA (US)

Correspondence Address:
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27, 2005.
Publication Classification
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HO0IQ 1/36 (2006.01)

HO01Q 9/04 (2006.01)

HOIP 11/00 (2006.01)
(52) US.CL ... 343/895; 343/700 MS; 29/600
(57) ABSTRACT

A low profile, compact planar antenna having an approxi-
mately flat, dual helical or helix shape is affixed to a support-
ing substrate. The resonant frequency of the device is deter-
mined by parameters including and not limited to length,
width, and pitch angle of the helix. An additional helical
element is added to induce a second resonant frequency and
increase bandwidth. The antenna has an omni-directional
radiation pattern, is highly efficient, and is provided in a
compact profile suitable for use in a small battery operated
device, such as water, gas or electricity meters as well as
industrial sensors and security devices.
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(54) METHOD FOR DYNAMICALLY SELECTING
ANTENNA ARRAY ARCHITECTURE

Tiezhu Xu, Shanghai (CN); Feng
Li, Shanghai (CN); Shaoli Kang,
Shanghai (CN)

(75) Inventors:

Correspondence Address:

FOLEY AND LARDNER LLP

SUITE 500

3000 K STREET NW

WASHINGTON, DC 20007 (US)
(73) Assignee: Shanghai Ultimate Power
Communications Technology Co.,

Ltd.

(21) Appl. No.: 11/913,775
(22) PCT Filed: Apr. 26, 2006
(86) PCT No.: PCT/CN06/00793

§ 371 (o)(1),

(2), (4) Date: Apr. 10, 2008
(30) Foreign Application Priority Data

May 9,2005 (CN) .oooovrvevircerennns 200510069458.3

Publication Classification

(51) Int.CL

HOIQ 25/00 (2006.01)

HO4B 1/06 (2006.01)

HOIQ 21/29 (2006.01)
(52) US.CL oo 342/378; 342/383
57 ABSTRACT

The present invention discloses a method for dynamically
selecting antenna array architecture, deciding a basic antenna
array, determining a number of required array elements,
selecting determined number of array elements from all the
array elements in the basic antenna array to form an antenna
array architecture and receiving and detecting signals with the
current antenna array architecture, the method further includ-
ing: determining whether transmission time intervals and/or
slot positions of received signals change, if so, re-selecting
the determined number of array elements from all the array
elements in the basic antenna array to form a new antenna
array architecture and receiving and detecting signals with the
new antenna array architecture, otherwise, continuing to
determine. According to this method, not only the realization
is simple but also that each array elements in the antenna array
can receive arriving signals more reasonably so that the reli-
ability of the antenna array to receive signals is improved.
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a2y Patent Application Publication (o) Pub. No.: US 2008/0278375 A1

Schillmeier et al. (43) Pub. Date: Nov. 13, 2008
(54) EMBEDDED PLANAR ANTENNA WITH (30) Foreign Application Priority Data
PERTAINING TUNING METHOD
Apr. 1,2004 (DE) .cccooovvvriane 102004 016 158.5
(75) Inventors: Gerald Schillmeier, Miinchen
(DE); Frank Mierke, Munchen Publication Classification
(DE) (1) Int.ClL
Correspondence Address: Ho1Q 9/04 (2006.01)
NIXON & VANDERHYE, PC 52) US.Cl 343/700 MS
901 NORTH GLEBE ROAD, 11TH FLOOR (B2 US. €l s :
ARLINGTON, VA 22203 (US)
67 ABSTRACT
(73)  Assignee: gi:fhlég?]s‘];ERKE KG, A patch antenna comprising an electrically conductive
ground plane; a first dielectric substrate layer arranged on
(1) Appl. No.: 11/547.495 said ground plane and having a first relative permittivity; at
SR ’ least one electrically conductive effective area arranged on
(22) PCT Filed: Mar. 24, 2005 the first dielectric substrate layer and electrically connected to
one end of an electrically conductive feed line; at least one
(86) PCT No.: PCT/EP2005/003184 second dielectric substrate layer arranged on the effective
area and having a second relative permittivity; whereby the
§ 371 (c)(1), second relative permittivity is larger or equal the first relative
(2), (4) Date: Nov. 1, 2006 permittivity.
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Correspondence Address:

CARRLLP
670 FOUNDERS SQUARE, 900 JACKSON
STREET
DALLAS, TX 75202 (US)
(21) Appl. No.: 11/745,330
(22) Filed: May 7, 2007

Publication Classification

(51) Int.CL

HOIQ 1/38 (2006.01)
(52) US.Cl oo 3437700 MS
7 ABSTRACT

An antenna provides a first radiating element in an array of
radiating elements. The first radiating element is configured
to receive a first standing wave power from a first feed line and
to receive a second standing wave power from a second feed
line. The first feed line is approximately orthogonal to the
second feed line. The radiating element is further configured
to reject atleast one polarization. A phase shifter is coupled to
the first radiating element.
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(54) MULTI-BAND ANTENNA
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Publication Classification

(51) Int.CL

HO1Q 9/04 (2006.01)
(52) US.Cl oo 3437700 MS
57 ABSTRACT

A monopole antenna having multiple resonances includes a
feed point; a meander element; and an electrically conductive
element that couples the feed point to the meander element,
the electrically conductive element including at least a por-
tion with a width that is greater than the width of the meander
element.
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(54) WIDEBAND DIELECTRIC RESONATOR 30 Foreign Application Priority Data
ANTENNA
May 7,2007  (TW) oo 96116083
(75) Inventors: Tze-Hsuan Chang, Taipei City Publication Classification
(TW); Jean-Fu Kiang, Taipei City (51) Int.CL
(TW) H0IQ 1/38 (2006.01)
(52) US.CL oo 343/700 MS
Correspondence Address: (57) ABSTRACT
Joe McKinney Muncy .
PO Box 1364 An antenna comprises a substrate, a feed conductor, a ground
f _ layer, a resonator and a short-circuited element. The substrate
Fairfax, VA 22038-1364 (US) comprises a first surface and a second surface. The feed
conductor is formed on the first surface. The ground layer is
(73) Assignee: National Taiwan University formed on the second surface, comprising an aperture. The
resonator is disposed on the ground layer, comprising a body
. and a notch, the notch is formed on a first side of the body,
(1) Appl. No.: 11/826,935 wherein the first side is perpendicular to the ground layer. The
short-circuited element is disposed on the first side connect-
(22) Filed: Jul. 19, 2007 ing the ground layer.
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(54) ANTENNA

(76) Inventors: Hanyang Wang, Abingdon (GB);
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SHELTON, CT 06484-6212 (US)

(21) Appl. No.: 11/886,358
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(86) PCT No.: PCT/IB05/00876
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Publication Classification

(51) Int.CL

HOIQ 9/04 (2006.01)
(52) US.Cl oo 3437700 MS
57 ABSTRACT

An antenna having a first resonant mode and a second reso-
nant mode and including an antenna element, the antenna
element including a first portion; a second portion; and at least
one bend between the first portion and the second portion,
wherein a first part of the first portion opposes a second part
of the second portion across a narrow gap and, in use, a
maximum of current density for the second resonant mode is
at or adjacent each of the first part of the first portion and the
second part of the second portion.
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(30) Foreign Application Priority Data

May 7,2007  (JP) e 2007-122373
Publication Classification

(51) Int.CL
HOIQ 9/04 (2006.01)
(52) US.CL coooooooooiooeeoeeeeeeeeeeeeeeeeeeeeeeeeee 3437700 MS

(57) ABSTRACT

An antenna unit includes a board having first and second
surfaces opposite to each other, a first antenna pattern, formed
on the first surface of the board, for transmitting and receiving
a first radio wave having a first frequency band, and a second
antenna pattern, formed on the second surface of the board,
for transmitting and receiving a second radio wave having a
second frequency band different from the first frequency
band. The first antenna pattern and the second antenna pattern
are disposed so as to be opposed to each other through the
board with they electrically disconnected.
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(51) Int.CL

HOIQ 9/04 (2006.01)

HOIQ 5/01 (2006.01)
(52) US.ClL oo 3437700 MS
57) ABSTRACT

Provided herewith a multi-band antenna comprising a
grounding element lying in a first plane and comprising two
longitudinal sides, a radiating element spaced apart from the
grounding element and comprising a first radiating arm hav-
ing a first length and a second radiating arm having a second
length being about equal to the first length, a connecting
element lying in a second plane and electrically connecting
the grounding element and the radiating element; a feeding
line comprising an inner conductor for feeding signal and an
outer conductor electrically connecting to the grounding ele-
ment; and a coupling radiating element extending vertically
from the grounding element and comprising a first radiating
portion lying in a third plane and a second radiating portion
being perpendicular to the third plane.
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(51) Int.CL

HOIQ 1724 (2006.01)
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(57) ABSTRACT

According to one embodiment, an electronic apparatus
includes ahousing in which an electrically conductive layer is
formed on an inner surface of the housing, a flat-panel display
which is accommodated in the housing, a first antenna which
is disposed on the conductive layer, a part of the first antenna
being located more on an outer peripheral side than a side of
the conductive layer, and a second antenna which is disposed
on the conductive layer, a part of the second antenna being
located more on the outer peripheral side than the side of the
conductive layer. The conductive layer includes a notch
which is formed in a predetermined position of a side of the
conductive layer, which is located between the first antenna
and the second antenna, the notch having a length of ¥4 of a
wavelength corresponding to a resonance frequency of the
first antenna.
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100

NS

A multi-band antenna is arranged on a housing with a first
surface, a second surface opposite to the first surface, and a
third surface connecting the first and second surfaces, which
has a first radiating conductor and a parasitic element formed
as an elongated shape and arranged on the first surface. A trap
circuit connects the first radiating conductor and the parasitic
element. A ground portion is arranged on the second surface.
A second radiating conductor is arranged on the third surface
and spaced from the first radiating conductor and the ground
portion, which is formed as an elongated shape. A feeding
conductor with a feeding point connects the first and second
radiating conductors. The multi-band antenna obtains a low
frequency band through the cooperation of the first radiating,
the parasitic element and the trap circuit, and a high frequency
band through the second radiating conductor and the parasitic
element.

N o

ﬁl H \ ///A/‘/Il/

Z WY/

—~ «ricr )

1L

1
a
N

12

w1

— N

\
/ 8
6

—
p—



US 20080278390A1

a2 Patent Application Publication (o) Pub. No.: US 2008/0278390 A1

a9y United States

Massey et al.

(43) Pub. Date: Nov. 13, 2008

(54) ULTRA WIDE BAND NOTCH ANTENNA
ASSEMBLY FOR RF COMMUNICATION
EQUIPMENT

Peter J. Massey, Horley (GB);
Kevin R. Boyle, Horsham (GB);
Antonius J.M. De Graauw, Haelen
(NL); Martijn Udink, Nijmegen
(NL)

(75) Inventors:

Correspondence Address:

NXP, B.V.

NXP INTELLECTUAL PROPERTY DEPART-
MENT

M/S41-SJ, 1109 MCKAY DRIVE

SAN JOSE, CA 95131 (US)

(73) Assignee: NXP B.V., Eindhoven (NL)

(21) Appl. No.: 12/159,959
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(30) Foreign Application Priority Data
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Publication Classification

(51) Int.CL
HOIQ 5/00 (2006.01)
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(52) US.CL oo, 343/722; 343/700 MS

57) ABSTRACT

Abstract: A planar antenna assembly (AA) for an RF com-
munication module, comprises i) a conductive plate having a
first linear side of a first length and in which is defined a first
notch (N1) of a first width and a first electrical length, equal to
a quarter of a wavelength corresponding to a chosen fre-
quency of a working frequency band, and comprises a straight
part having an open end (OE1) found on the first side, and a
shortened end (SE1), and ii) a first feed line (FL1) defined
above the conductive plate and across the first notch (N1) and
arranged to be coupled to this first notch (N1) to enable
wideband operation. The first length of the first side is equal
to half this wavelength. Moreover, the first notch open end
(OE1) is present approximately in the middle of the first side.
Moreover, the first width of the first notch (N1) is chosen such
that the proportion of energy stored in the fields associated
with the first notch (N1) is low compared with the result of the
chosen frequency times the power radiated from the currents
propagating around the first notch.
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Te-Yi Chu, Kuntien Hsiang (TW); An extremely miniaturized digital TV signal reception
Tsai-Yi Yang, Kuntien Hsiang antenna built in a mobile device includes a substrate, an
(TW) antenna unit and a switch unit. The substrate is provided with

a plate having a grounding metallic surface and a first clear-

(76) Inventors:

Correspondence Address:
HDSL
4331 STEVENS BATTLE LANE

ance surface. A second clearance surface is provided on the
same side of the grounding metallic surface with a metallic
microstrip line for electrically connecting to an output end of

FAIRFAX, VA 22033 (US) the switch unit. Input ends of the switch unit are electrically

connected with a plurality of leads of the first clearance sur-

(21)  Appl. No.: 11/746,151 face. The other ends of the plurality of leads are electrically
. connected with the antenna unit. Finally, when a tuner of a
(22) Filed: May 9, 2007 portable digital television switches the channels, signals of

the switched channel are simultaneously output to the switch
unit. According to the frequency of that channel, the switch
unit automatically switches to a suitable range of bandwidth
for receiving the digital TV signals, thereby performing the
reception of the digital TV signals.
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Publication Classification
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(52) USeClLe oo 343/850

(57) ABSTRACT

An antenna device includes an antenna, a parasitic coupler,
and a conductive strip. The antenna is operable within a first
frequency bandwidth. The parasitic coupler is spaced apart
from said antenna, and is electromagnetically coupled to the
antenna so as to be operable within a second frequency band-
width. The conductive strip is connected to the grounding
elements of the antenna and the parasitic coupler.
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(51) Int.CL
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57 ABSTRACT

An antenna structure for a notebook with four radiation mem-
bers, the antenna structure has an elongate supporting rack
having thereon a first radiation member, a second radiation
member, a third radiation member and a fourth radiation
member; each radiation member is planar, and is integrally
connected with the supporting rack. Thereby, when the note-
book uses a plurality of antennas, the costs of mold develop-
ing and time for processing can be reduced, and in designing,
the space of the antenna will not waste by having the struc-
ture, and a better effect in function can be obtained.
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Publication Classification
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2900~—

(52) US.CL oo 343/893

(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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(30) Foreign Application Priority Data

May 19,2005  (IT) ceovveeeciccne TO2005A000344
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/

Publication Classification

(51) Int.CL
HO1Q 9/42 (2006.01)

(52) US.Cl oot 343/900

(57 ABSTRACT

A linear antenna for operation in the HF frequency range,
particularly for naval communications is disclosed, compris-
ing a radiating arrangement (H1, H2, H3, W1, W2), adapted
to be operatively associated with a ground conductor (20) and
at least one electrical impedance device (Z1-74), character-
ized in that it includes: a plurality of wire radiating elements
with a predominantly vertical extension, forming a first and a
second conducting branch (H1, H2) adapted to be operatively
coupled to a feed circuit, and a return conducting branch (H3)
adapted to be operatively coupled to a ground conductor (20);
and a plurality of wire radiating elements with a predomi-
nantly transverse extension, forming connecting conducting
branches (W1, W2) for connecting the conducting branches
(H1, H2) adapted to be coupled to the feed circuit (12), to the
conducting branch (113) adapted to be coupled to the ground
conductor (20), the radiating elements being positioned in
such a way as to form, in a plane in which the antenna lies, two
nested closed paths (P1, P2) between the feed circuit (12) and
the ground conductor (20), having at least one radiating ele-
ment in common, and—a plurality of electrical impedance
devices (Z1-Z4) interposed along the conducting branches
(H1, H2, H3, W1, W2) and adapted to impede the flow of
current within corresponding predetermined frequency
ranges in such a way as to establish selectively, according to
the operating frequency, a plurality of different current paths
along the conducting branches (H1, H2, H3, W1, W2), cor-
responding to a plurality of different electrical and/or geo-
metrical configurations of the antenna (10).
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(54) WIDE BAND ANTENNA COMMON TO A (30) Foreign Application Priority Data
PLURALITY OF FREQUENCIES
Sep. 9,2003  (JP) oo 2003-317339
(75) Inventors: Yuko Rikuta, Koganei-shi (JP); Publication Classification
Ryuji Kohno, Koganei-shi (JP) (51) Int.CL
) HO0IQ 9/30 (2006.01)
E?EZSEOS%?\C;AﬁgrE%LASCH & BIRCH HO1Q 916 (2006.01)
PO BOX 747 (52) US.Cl oo 343/700 MS; 343/793
FALLS CHURCH, VA 22040-0747 (US) (57) ABSTRACT
. . . . An antenna common to a plurality of frequencies in which a
(73) Assignee: National Instl?ute qf Information wide band of a UWB system can be covered while suppress-
and Communica- t10n.s . . ing interference with other systems. The antenna comprises a
Technology, Inc. Administrative plurality of element part conductors, coupling conductors for
Agency, Tokyo (JP) coupling them electrically, and a feeder for coupling one
element part conductor electrically with a feeder part capable
(21) Appl. No.: 10/570,999 of feeding to that element part conductor, wherein respective
element part conductors are concatenated sequentially by the
(22) PCT Filed: Sep. 9, 2004 coupling conductors. The element part conductor has a shape
substantially symmetric to a line connecting the coupling
(86) PCT No.: PCT/JP04/13161 conductors or the parts coupled with the feeder. Each cou-
pling conductor is arranged substantially linearly and the
§ 371 (c)(1), plane part of each planar conductor is arranged substantially
(2), (4) Date: Aug. 7,2008 vertically.
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Publication Classification
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HO1Q 21/29 (2006.01)

HO1Q 1/38 (2006.01)
&2 N KT ol R 3437700 MS
(57) ABSTRACT

In general, in one aspect, the disclosure describes a semicon-
ductor antenna having a plurality of antenna elements and a
switching network formed in the same semiconductor die.
The switching network is to control activation of the antenna
elements.
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7700 Bonhomme, Suite 400
ST. LOUIS, MO 63105 (US)

(21) Appl. No.: 11/830,503

(22) Filed: Jul. 30, 2007

Related U.S. Application Data

(60) Provisional application No. 60/930,553, filed on May

Publication Classification

(51) Int.CL

HO1Q 9/04 (2006.01)

HO10 1/38 (2006.01)
(52) US.Cl oo 3437700 MS
(57) ABSTRACT

Exemplary embodiments are provided of RFID antenna
assemblies having folded patch-antenna structures and that
are configured with circular polarization or dual linear polar-
ization. An antenna assembly may generally include two
folded patch-antenna structures oriented generally perpen-
dicularly to each other. Each folded patch may create a linear
polarization wave. When each folded patch is fed indepen-
dently, the antenna assembly radiates two independent waves
that are perpendicularly polarized to each other, therefore
providing a dual polarized antenna. In other embodiments,
the antenna assembly may include two folded patch-antenna
structures again oriented generally perpendicularly to each
other. By feeding each folded patch with a 90-degree phase
delay between them, a circular polarization wave is radiated.
A power divider network may be used to feed the two folded
patches with the 90-degree phase delay. The two folded
patches may be integrated so as to form a cavity or housing for
a printed circuit board.
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54) MEANDERED ANTENNA 30 Foreign Application Priority Data
’ gn App ty
(75) Inventor: Lionel Rudant, Grenoble (FR) Jun. 2,2005  (FR) coeeeeceieencieviecee 0551484
Publication Classificati
Correspondence Address: ublication Tassitication
OLIFF & BERRIDGE, PL.C (51) Int.CL
P.O. BOX 320850 HO010 904 (2006.01)
ALEXANDRIA, VA 22320-4850 (US) (52) US.Cle oot 343/700 MS
(73) Assignee: Radiall, Rosny-Sous-Bois (FR) (67 ABSTRACT
The invention concerns a meandered antennae comprising: a
(21)  Appl. No.: 11/920,834 first meandered conductive element including a plurality of
arms, two consecutive arms forming a meander; a second
(22) PCT Filed: May 30, 2006 conductive elements forming with the first conductive ele-
ments a radiating two-wired line, the second conductive ele-
(86) PCT No.: PCT/FR2006/050492 ment including a plurality of arms engaged each between two
consecutive arms of the first conductive element. The antenna
§ 371 (c)(1), is characterized in that it is designed to operate without
(2), (4) Date: Feb. 20, 2008 ground element, in particular without ground plane.
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(54) PLANAR ANTENNA Publication Classification
(75) Inventor: Behzad Tavassoli Hozouri, Santa (1) Int.CL
Clara, CA (US) HO01Q 9/04 (2006.01)

Correspondence Address: (52) US.Cl oo 343/700 MS

Patent Venture Group

10788 Civic Center Drive, Suite 215

Rancho Cucamonga, CA 91730-3805 (US) 57 ABSTRACT

(73)

@1
22)

(60)

Assignee: X-ETHER, INC., Santa Clara, CA
us)

Appl. No.: 12/144,765

Filed: Jun. 24, 2008

Related U.S. Application Data

Provisional application No. 60/948,420, filed on Jul. 6,
2007.

A planar antenna having top and bottom nominally planar
conductors that are oriented substantially planarly parallel
and form an antenna interior region. The top conductor
includes two radiating conductors each having an inner end
and a distal end. A feed extends from outside of the planar
antenna, through the antenna interior region, and to the top
conductor. The feed includes a balun and has a first feed

conductor that connects to the inner end of the first radiating
conductor and a second feed conductor that connects to the
inner end of the second radiating conductor.
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(54) LOW COST ANTENNA DESIGN FOR
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Correspondence Address:

MYERS DAWES ANDRAS & SHERMAN, LLP
19900 MACARTHUR BLVD., SUITE 1150
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Related U.S. Application Data

(60) Provisional application No. 60/930,738, filed on May
18, 2007.

Publication Classification

(51) Int.CL

HOIQ 9/04 (2006.01)
(52) US.ClL oo 343/700 MS
57 ABSTRACT

A low cost and multi-featured antenna is disclosed. The
antenna employs a radiating element mounted to a ground
plane and having first and second branches spaced above the
ground plane forming a generally L shaped planar radiating
structure. The antenna can be either linear or circular polar-
ization, and can be either single band or dual band, and only
one feeding port is needed to obtain circular polarization. The
antenna can be easily applied to various frequency bands.
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Hilgers 43) Pub. Date: Nov. 20, 2008
(54) ANTENNA CONFIGURATION FOR RFID (30) Foreign Application Priority Data
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(76) Inventor: Achim Hilgers, Alsdorf (DE)
Publication Classification
Correspondence Address:
PHILIPS INTELLECTUAL PROPERTY & (51 Int.ClL
STANDARDS HO01Q 11/06 (2006.01)
PO BOX 3001 s
BRIARCLIFF MANOR, NY 10510-8001 (US) LGP IR LRI & R 343/735
(21) Appl. No.: 10/591,543 (57) ABSTRACT
(22) PCT Filed: Mar. 2, 2005 In an antenna configuration (3) having a first antenna arm (4)
and having a second antenna arm (5), the two longitudinal
(86) PCT No.: PCT/IB05/50764 directions (10, 11) of the two antenna arms (4, 5) enclose an
acute opening angle (o) with one another, wherein the acute
§ 371 (c)(1), opening angle (o) has a value of between 15° and 90° and
(2), (4) Date: Aug. 13,2007 preferably between 25° and 45°.
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a9 United States

a2y Patent Application Publication o) Pub. No.: US 2008/0284667 A1

Mercer 43) Pub. Date: Nov. 20, 2008
(54) MODIFICATION OF ANTENNA RADIATION (52) US.ClL ..ot 343/749
PATTERN USING LOADING ELEMENTS
(75) Inventor: Sean Russell Mercer, Issaquah, 57) ABSTRACT
WA (US)
Described is a technology by which an antenna circuit is
Correspondence Address: modified by changing its loading element or elements to
MICROSOFT CORPORATION thereby provide a particular polar radiation/gain pattern. An
ONE MICROSOFT WAY antenna loading element is coupled to an antenna (e.g., a chip
REDMOND, WA 98052 (US) antenna of a mobile device, a printed copper monopole
antenna, a meander line antenna, a Planar Inverted-F (type)
(73) Assignee: Microsoft Corporation, Redmond, Antenna (PIFA) or the like), and includes at least one segment
WA (US) that is not substantially parallel to the chip antenna. For
example, in one implementation, the antenna element
(21)  Appl. No.: 11/804,482 includes segments that are substantially orthogonal to a top-
. loaded chip antenna. The resulting antenna/antenna circuit
(22) Filed: May 18, 2007 modifies the polar radiation pattern, such that, for example, a
R . . mobile device can achieve more optimum gain when oriented
Publication Classification for typical usage. One or more other segments may be bent to
(51) Int.CL extend at another angle or angles to achieve a particular polar
HO01Q 9/00 (2006.01) gain pattern.
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(54) WIDE-BAND SLOT ANTENNA APPARATUS
WITH STOP BAND
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(76) Inventors:
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Publication Classification

(51) Int.CL
H01Q 13/10 (2006.01)

(52) US.Cl cooovooeovveveveeveveeveeneeneeneeee e 343/767
(57) ABSTRACT

A slot antenna apparatus includes a grounding conductor
having an outer edge including a first portion facing a radia-
tion direction and a second portion other than the first portion,
a one-end-open feed slot formed in the grounding conductor
along the radiation direction such that an open end is provided
at a center of the first portion, and a feed line including a strip
conductor close to the grounding conductor and intersecting

1) Appl. No: 12/116,754 with the feed slot at at least a part thereof to feed a radio
. frequency signal to the feed slot. The slot antenna apparatus
(22) Filed: May 7, 2008 further comprises at least one one-end-open parasitic slot
having an electrical length equivalent to one-quarter effective
(30) Foreign Application Priority Data wavelength in a certain stop band, the parasitic slot having an
open end at the second portion, and being formed in the
May 8,2007  (IP) oo 2007-123206 grounding conductor so as not to intersect with the feed line.
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Related U.S. Application Data

Continuation of application No. PCT/JP2007/072754,
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(63)

(30) Foreign Application Priority Data

Nov. 30,2006 (JP)
Publication Classification

(51) Int.CL
HOIQ 13/10 (2006.01)

(52) US.ClL cooooooooooeoeeoeeeeeeeeeeeeeeeeeeeee e 343/767
57) ABSTRACT

2006-323382

With a differential feed line 103¢, open-ended slot resonators
601, 603, 605, and 607 are allowed to operate in pair, a slot
length of each slot resonator corresponding to a Y4 effective
wavelength during operation. Slot resonators which are
excited out-of-phase with an equal amplitude are allowed to
appear within the circuitry. Thus, positioning condition of the
open end points of the selective radiation portions 6015, 601c,
6035, 603¢, 6055, and 6075 in the respective slot resonators is
dynamically switched.
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Publication Classification
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HOIQ 1/36 (2006.01)

HOIQ 1/38 (2006.01)

HOI1Q 9/04 (2006.01)
(52) US.CL ........ .... 343/895; 29/600; 343/700 MS
(57) ABSTRACT

The hybrid antenna includes a spiral antenna, e.g. a log spiral
antenna, and a patch array layer adjacent to the spiral antenna
and including a passive periodic patch array of conductive
patch elements. A conductive ground plane may be adjacent
to the patch array layer, and a dielectric layer may be between
the conductive ground plane and the patch array. The spiral
antenna may include an upper antenna arm, a lower antenna
arm and a dielectric sheet therebetween. Each of the upper
and lower antenna arms may be a printed planar conductive

trace that is wider at a distal end thereof with respect to a
FL (US) center of the log spiral antenna. The patch or periodic array
layer operates in conjunction with the ground plane to couple
(21) Appl. No.: 11/748,788 energy into the spiral antenna and thereby improve low fre-
quency antenna efficiency while maintaining electrically
(22) Filed: May 15, 2007 small dimensions.
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(30) Foreign Application Priority Data
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Publication Classification

(51) Int.CL

B32B 5/18 (2006.01)

C23F 1/00 (2006.01)
(52) US.Cl oo, 428/312.6; 216/56; 216/41
57 ABSTRACT

A method for producing a ceramic substrate material having
a first layer and possibly a further layer is specified. The first
layer comprises at least one first component made of a crys-
talline ceramic material and/or a glass material as a matrix
and a second component made of a further crystalline ceramic
material, which is provided in the matrix. An etching step is
performed, mantle areas of the crystals and/or crystal
agglomerates of the second component being etched selec-
tively in the first layer to generate a cavity structure in the first
layer. The present invention also relates to a corresponding
ceramic substrate material, an antenna or an antenna array,
and the use of the ceramic substrate material for an antenna or
an antenna array.

25

B

~_10

-

11

12



US 20080287084A1

a9y United States

a2 Patent Application Publication o) Pub. No.: US 2008/0287084 A1

Krebs et al. 43) Pub. Date: Nov. 20, 2008
(54) ANTENNA DEVICE AND PORTABLE RADIO 30) Foreign Application Priority Data
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Publication Classification
(75) Inventors: Christer Krebs, Akersberga (SE);
; (51) Imt.ClL
Magnus Olsson, Osterskar (SE); HO4B 1/18 (2006.01)
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Correspondence Address:
HOLLAND & HART, LLP
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DENVER, CO 80201 (US)

(73) Assignee:

(21) Appl. No.:
(22) PCT Filed:

(86) PCT No.:

§ 371 (©)(1),

(2), (4) Date:

AMC Centurion AB, Akersberga
(SE)

10/563,458
Jul. 9, 2004

PCT/SE04/01123

Oct. 16,2006

An antenna device for a portable radio communication device
adapted for receiving radio signals comprises an internal
radiating element (10) comprising at least one feeding portion
(21, 22) connected to a receiver circuit (40). The radiating
element (10) comprises an electrical impedance (30) that is
controllable in dependence on the desired frequency range of
the received signals, wherein the feeding portion (21, 22) is
connected to a feeding input (40a, 405) on the receiver circuit
and the control input of the controllable electrical impedance
(30) is connected to an output (40c) on the receiver circuit
(40) intended for the control of the VCO resonance frequency
of the receiver circuit. In that way an antenna device can be
provided inside the casing of a small sized portable radio
communication device, which has good performance
throughout a narrow sub-band of a frequency band having a
relatively low frequency, wherein the narrow sub-band can be
adjusted in frequency so as to cover the entire frequency band,
such as the FM radio band.
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57 ABSTRACT
(76) Inventors: Stephan Schwarze, Austin, TX 7
(US); Cynthia C. Rubio-Ratton,
Austin, TX (US); Kenneth L.

Ratton, Austin, TX (US)

An RFID apparatus includes at least two antennas that are
positioned to increase the maximum effective range of the
RFID device. The RFID apparatus includes an RFID device,

Correspondence Address:
HAMILTON & TERRILE, LLP
P.O. BOX 203518

AUSTIN, TX 78720 (US)

and the RFID device includes an antenna connected to a
circuit having a transmitter. The second antenna is positioned
relative to the RFID device to increase the MER of the RFID
apparatus relative to conventional RFID devices while

remaining separated (i.e. no direct physical contact) from the

(21) Appl. No.: 11/752,810 RFID device. In at least one embodiment, the second antenna

. is separated from the RFID device and positioned relative to

(22) Filed: May 23, 2007 the RFID device to induce a coupling of a signal to the RFID

R . . device. In at least one embodiment, the second antenna is

Publication Classification positioned to overlay at least a portion of the circuit of the

(51) Int.Cl RFID device. In at least one embodiment, the RFID device is
GO08B 13/14 (2006.01) a passive-type RFID device.
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Publication Classification

(51) Int.CL
HO01Q 1/38 (2006.01)

LC R LT o) K 3437700 MS

(57) ABSTRACT

A dual band antenna has a ground portion, a first radiating
conductor spaced from one side of the ground portion, a
second radiating conductor connected between one end of the
first radiating conductor and the ground portion, a third radi-
ating conductor connected on the other end of the first radi-
ating conductor, a fourth radiating conductor extended from
the third radiating conductor, a parasitic element arranged to
close to the second radiating conductor and connected to the
ground portion and a feeding cable connected to the free end
of'the third radiating conductor. When the dual band antenna
operates, the first, second and third radiating conductors
obtain a first wireless location area network bandwidth cov-
ering 2.4 GHz to 2.5 GHz, and the third radiating conductor,
the fourth radiating conductor and the parasitic element
obtain a second wireless location area network bandwidth
covering 4.9 GHz to 5.87 GHz.
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(57) ABSTRACT

Correspondence Address: A microwave patch antenna comprising: a plurality of con-

MAURICE M. LYNCH ductive antenna patterns; a plurality of groundplanes; a plu-
429 CHURCH AVENUE rality of feed elements; a plurality of feed slots to allow feed
WARWICK, RI 02885 (US) elements to pass through the non-woven dielectric spacers;
and a plurality of dielectric separator layers comprised of
corrugated non-woven fabric as necessary to form a patch
(21) Appl. No.: 12/188,137 antenna construction.
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(63) Continuation of application No. 11/581,502, filed on
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continuation of application No. 11/519,979, filed on
Sep. 12, 2006, now Pat. No. 7,423,597.

(60) Provisional application No. 60/771,634, filed on Feb.

9, 2006.
Publication Classification
(51) Int.ClL
HOI1Q 9/04 (2006.01)
(52) US.Cl oo 343/700 MS
(57) ABSTRACT

An antenna system includes first, second, and third antennas
that are arranged on a substrate and that include an arc-shaped
element having a concave side and a convex side, a conduct-
ing element that extends substantially radially from a center
of the concave side, and a U-shaped element having a base
portion with a center that communicates with the conducting
element and two side portions that extend from ends of the
base portion towards the concave side.
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Publication Classification
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HOIQ 1724 (2006.01)

HOIP 11/00 (2006.01)

HOIQ 9/04 (2006.01)

US.CL coocoooeecee. 343/702; 29/600; 343/700 MS
ABSTRACT

A method for manufacturing antennas including providing a
substrate having at least one surface lying in three dimensions
and applying a conductive coating to the at least one surface
lying in three dimensions, thereby defining an antenna on the
at least one surface and an antenna including a conductive
coating applied to a three-dimensional surface of a substrate.
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(21) Appl. No.: 11/629,073
(22) PCT Filed: Apr. 3, 2006
(86) PCT No.: PCT/IP2006/307046

§371 (©)(D),

(2), (4) Date: Dec. 11, 2006

An on-vehicle antenna system which offers a superior receiv-
ing performance, by suppressing reception of reflected/scat-
tered waves coming from inside of the vehicle’s cabin; these
reflected/scattered waves being an adverse factor which dete-
riorates signal receiving performance of an antenna. The
antenna system is installed at glass pane portion of a vehicle
with direction (12) of the greatest radiation pattern (11)
directed towards ahead (14) of the vehicle from boundary
plane (10) containing power supply portion (9), while direc-
tion (13) of the smallest radiation pattern (11) towards behind
(15) of the vehicle. The above-configured antenna system can

30) Foreign Application Priority Data suppress those waves reflected/scattered in the vehicle cabin
from being received; as the result, it demonstrates improved
Apr. 4,2005  (JP) oo 2005-107250 characteristics.
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Jun. 5, 2006, now Pat. No. 7,256,744, which is a con-

tinuation of application No. 11/042,890, filed on Jan.
25, 2005, now Pat. No. 7,091,911.

(60) Provisional application No. 60/576,159, filed on Jun.
2, 2004, provisional application No. 60/576,637, filed
on Jun. 3, 2004.

Publication Classification

(51) Int.CL

HO01Q 11/12 (2006.01)

HOIP 11/00 (2006.01)
(52) US.ClL cooooooiioeeeoeeeeeeeeeeeeeeeen, 343/741; 29/600
(57) ABSTRACT

A mobile wireless communications device may include a
housing, a main dielectric substrate carried by the housing,
circuitry carried by the main dielectric substrate, and a ground
plane conductor on the main dielectric substrate. The mobile
wireless communications device may further include an
L-shaped dielectric extension comprising a vertical portion
extending outwardly from the main dielectric substrate and an
overhang portion extending outwardly from the vertical por-
tion and above an adjacent portion of the main dielectric layer.
A main loop antenna conductor comprising at least one con-
ductive trace may be relatively positioned on the overhang
portion of the L-shaped dielectric extension so as not to
overlap the ground plane conductor.
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(63) Continuation-in-part of application No. 11/564,893,
filed on Nov. 30, 2006.

Publication Classification

(51) Int.CL

H01Q 11/12 (2006.01)
(52) US.Cl oo 3437741
(57) ABSTRACT

A dual-band loop antenna for using in a mobile phone for
(890~960 MHz)/DCS(1710~1880 MHz) application is dis-
closed to include a ground plane in a substantially rectangular
shape having a grounding point and a shorting point, a radi-
ating metallic loop having a feeding end and a shorting end
electrically connected to the shorting point of the ground
plane and spaced from the feeding end at a predetermined
distance, and a radiating metallic plate surrounded by the
radiating metallic loop and having one end electrically con-
nected to a vicinity around the shorting end of the radiating
metallic loop and spaced from the shorting end of the radiat-
ing metallic loop at a distance less than 10 mm.
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ARRANGEMENT

(75) Inventor: Thomas BOLIN, Lund (SE)

Correspondence Address:
HARRITY & HARRITY, LLP
11350 RANDOM HILLS ROAD, SUITE 600
FAIRFAX, VA 22030 (US)
(73) Assignee: SONY ERICSSON MOBILE
COMMUNICATIONS AB, Lund
(SE)
(21) Appl. No.: 11/754,040
(22) Filed: May 25, 2007

Publication Classification
(51) Int.ClL

HOIQ 9/04 (2006.01)

H010 13/10 (2006.01)

HOIQ %16 (2006.01)
(52) US.CL oo, 343/767; 343/700 MS; 343/793
(57) ABSTRACT

The present invention relates to an antenna arrangement for a
portable communication device as well as to a portable com-
munication device comprising such an antenna arrangement.
The antenna arrangement includes a ground plane, a first
radiating electrical antenna element provided in a plane
arranged at a distance above and parallel with at least a part of
the ground plane, where the first radiating electrical antenna
element is dimensioned for resonating at least at one fre-
quency, and a second radiating magnetic antenna element
provided in the ground plane below the first antenna element
and being dimensioned for resonating at the same frequency
as the first radiating antenna element.
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) 67 ABSTRACT
A slot antenna apparatus including: a grounding conductor
Correspondence Address: having an outer edge including a first portion facing a radia-
WENDEROTH, LIND & PONACK L.L.P. tion direction and a second portion other than the first portion,
2033 K. STREET, NW, SUITE 800 aone-end-open slot formed in the grounding conductor along
WASHINGTON, DC 20006 (US) the radiation direction such that an open end is provided at a
center of the first portion, and a feed line including a strip
(21) Appl. No.: 12/117,535 conductor close to the grounding conductor and intersecting
with the slot at least a part thereof to feed a radio frequency
(22) Filed: May 8, 2008 signal to the slot. The grounding conductor is formed to
include at least one section at the second portion, the at least
(30) Foreign Application Priority Data one section gradually approaches an axis passing through the
slot and parallel to the radiation direction with increasing
May 8, 2007  (JP) wooeeveeieiieeeie e 2007-123204 distance from the first portion.
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Publication Classification

(51) Int.CL
HOIQ 926 (2006.01)
HOIL 21/60 (2006.01)
(52) US.CL oo 343/803; 438/106; 257/E21.506
57) ABSTRACT

A device 20 includes a substrate 22 having an integrated
circuit (IC) die 24 coupled thereto. A bond wire 28 intercon-
nects a die bond pad 32 on the IC die 24 with an insulated
bond pad 36. Another bond wire 38 interconnects a die bond
pad 42 on the IC die 24 with another insulated bond pad 46.
The bond wires 28 and 38 serve as radiating elements of a
dipole antenna structure 64. A reflector 72 and director 74 can
be located on the substrate 22 and/or the IC die 24 to reflect
and/or direct a radiation pattern 66 emitted by or received by
the antenna structure 64. A trace 82 can be interconnected
between the insulated bond pads 36, 46 to form a folded
dipole antenna structure 84.
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ANTENNA ARRAYS FOR OPTICAL WAVE

MIXING 57 ABSTRACT

(76) Inventors: Sandor Holly, Woodland Hills, CA A broadband composite dipole array (CDA) includes an array

(US); William Daniel Mack, of macro dipoles on a non-conducting substrate adapted to

Encino, CA (US) receive radiation at two frequencies. Each macro dipole is an

array of micro dipoles adapted to receive radiation at substan-

Correspondence Address: tially the mean of the two frequencies. The micro-dipoles are

MACPHERSON KWOK CHEN & HEID, LLP coupled to each other by a parallel resonant circuit including

2033 GATEWAY PLACE, SUITE 400 anonlinear element, wherein the minimum impedance of the

SAN JOSE, CA 95110 (US) circuit is a substantially short circuit at the difference fre-

quency f1-f2, and the circuit has a substantially open circuit

(21)  Appl. No.: 11/753,490 impedance in the range of frequencies from fl to f2. The

micro dipoles resonate efficiently at both frequencies f1 and
f2 withlow-loss. The nonlinear element in the resonant circuit
generates a signal at the difference frequency which is the
resonant frequency of the macro dipole antenna. A composite

(22) Filed: May 24, 2007

Publication Classification

(51) Int.CL of macro dipole antennas couple electromagnetically via a
H01Q 21/00 (2006.01) cluster of micro-dipole elements to broaden the bandwidth
H01Q 1/50 (2006.01) over a range of frequencies from f1 to £2 at which the macro
H0I1Q 9/16 (2006.01) dipole antenna resonates.
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Related U.S. Application Data

(60) Provisional application No. 60/661,750, filed on Mar.
15, 2005, provisional application No. 60/749,364,
filed on Dec. 9, 2005.

Publication Classification

(51) Int.CL
HOIQ 1/50 (2006.01)
(52) US.CL oo 343/860

57 ABSTRACT

The present invention seeks to provide an antenna having
multiple radiating bands, including a ground plane, a feed
plate extending generally parallel to and being spaced from
the ground plane by a first distance and having a feed con-
nection extending between the feed plate and the ground
plane, at least one radiating element extending generally par-
allel to and being spaced from the feed plate by a second
distance and at least one galvanic connector connecting the at
least one radiating element at a first location on the at least one
radiating element to the ground plane at a first location on the
ground plane, the first location on the ground plane being
separated from the feed connection by a third distance, the
first, second and third distances being selected to achieve
desired impedance matching of the feed plate, and the feed
plate feeding the at least one radiating element at a location
corresponding to an impedance substantially greater than 50
Ohm at least one band.
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Publication Classification
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67 ABSTRACT

After a receiving antenna (A1) is inserted from a slot (B16)
into a housing portion (B14) formed between cover members
(B11, B12), the slot (B16) is pasted so as to secure the receiv-
ing antenna (A1). The receiving antenna (A1) is thus housed.
Further, a tab (B17) which extends from one side of a pasted
edge portion, holes (B20, B21) that penetrate opposing sur-
faces of the cover members (B11, B12), and perforated lines
(B22, B23) running from the slot (B16) to the holes (B20,
B21), respectively, are provided. Therefore, the receiving
antenna (A1) can be easily attached to the antenna cover (B1)
and to an outer surface of a subject (1), and the receiving
antenna (A1) can be easily removed from the antenna cover
(B1) and from the outer surface of the subject (1).
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(52) US.CL oo, 348/836; 348/505.128
57 ABSTRACT

According to various aspects of the present disclosure, exem-
plary embodiments are provided of picture frame antenna
assemblies. In one exemplary embodiment, an assembly gen-
erally includes a backing defining at least one recess. A frame
is removably attachable to the backing for holding a photo-
graph therebetween. The frame has a generally annular shape
with an opening through which a portion of the photograph is
visible. At least one antenna element is disposed within the
recess defined by the backing.
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Publication Classification

(51) Int.CL
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57 ABSTRACT

The invention relates to a wireless communication device that
is coupled to an energy source, such as a battery, capacitor, or
solar cell. The wireless communication device is coupled to
an antenna of the energy source for wireless communication.
The antenna receives communication signals from an inter-
rogation reader or other communication device. The wireless
communication device may be attached to a device or con-
tainer for purposes such as communicating information
regarding identification, manufacturing, tracking, and the
like. The wireless communication device may also be coupled
to the energy source for power.
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