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7 ABSTRACT

A patch radiator for use in beamformed or steerable antenna
systems which maximizes upper frequency limit and simul-
taneously minimizes the lower frequency limit, by providing
an annular patch configuration in which a central region of the
patch element is devoid of material, whereby this central
region is of a different shape from the shape of the exterior
perimeter of the patch element. One possible configuration of
such a patch radiator comprises a square exterior shape,
enclosing a central circular region of removed material. In
this manner, the upper frequency limit threshold tends to rise
as the interior annular perimeter is reduced. Preferably, the
exterior and interior perimeters have no interior angles of
more than 180°.
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7 ABSTRACT

Slot antennas are provided for electronic devices such as
portable electronic devices. The slot antennas may have a
dielectric-filled slot that is formed in a ground plane element.
The ground plane element may be formed from part of a
conductive device housing. The slot may have one or more
holes at its ends. The holes may affect the impedance char-
acteristics of the slot antennas so that the length of the slot
antennas may be reduced. For example, the holes can be used
to synthesize the impedance of the slot antennas so that the
slot antennas have a resonant frequency that is different from
their natural resonant frequency. The holes may affect the
impedance of the slot antennas in multiple radio-frequency
bands.
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57 ABSTRACT

A dual-band antenna includes a feed portion, a ground por-
tion, a radiating portion and a fine-tuning portion. The feed
portion is operable to feed electromagnetic signals. The radi-
ating portion includes a first radiator, a second radiator and a
connecting portion. The first radiator is elongated and has a
first end electrically connected to the ground portion, and a
second end of the firstradiator is floating. The second radiator
is U shaped, with two open ends floating. The connecting
portion is connected to the first radiator, the second radiator
and the feed portion. The feed portion feeds electromagnetic
signal to the first radiator and the second radiator via the
connecting portion. The fine-tuning portion is arranged
around the second radiator, operable to control operating
frequency bands of the second radiator.
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(57) ABSTRACT

Disclosed is a directional bar-type antenna which comprising
a plurality of bar-shaped antenna elements including a core
and a coil wound around the core. The first bar-shaped
antenna element is disposed at a position of a mirror image of
the second bar-shaped antenna element with respect to the
core of the third bar-shaped antenna element. The first and
second bar-shaped antenna elements is positioned such that
one end of each of the first and second bar-shaped antenna
elements is close to the third bar-shaped antenna element, and
the other end is far from the third bar-shaped antenna element.
In the present invention, a winding direction of the coil of the
first bar-shaped antenna element is preferably identical to that
of the coil of the second bar-shaped antenna element, and is
opposite to that of the coil of the third bar-shaped antenna
element. The directional bar-type antenna of present inven-
tion can meet a need for providing asymmetrical directional-
ity in a forward-rearward direction of an antenna for use in a
specific system, such as a keyless entry system, and solve a
problem in terms of cost and external appearance, in a tech-
nique of partially surrounding a bar-type antenna by a shield-
ing member, in view of difficulty in freely controlling direc-
tionality of an antenna in an induced electromagnetic field
domain, and a need to allow the bar-type antenna to have a
difference between respective receiving sensitivities in for-
ward and rearward directions in the induced electromagnetic
field domain (while facilitating a reduction in size and cost).
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(57) ABSTRACT

There is provided an antenna apparatus including: a finite
ground plane; a plate-like conductive element configured to
include a first conductive plate disposed so as to oppose the
finite ground plane and a second conductive plate that shorts
a first edge of the first conductive plate to the finite ground
plane; and an antenna configured to include an antenna ele-
ment and a feeding point feeding power to the antenna ele-
ment, which is positioned in the vicinity of a second edge in
a side opposite to the first edge of the first conductive plate.

15 Claims, 9 Drawing Sheets

—




a2 United States Patent

Soler Castany et al.

US008077110B2

US 8,077,110 B2
Dec. 13, 2011

(10) Patent No.:
45) Date of Patent:

(54) ANTENNA STRUCTURE FOR A WIRELESS
DEVICE WITH A GROUND PLANE SHAPED
AS A LOOP

(75) Inventors: Jordi Seler Castany, Barcelona (ES);
Carles Puente Baliarda, Barcelona (ES)

(73) Assignee: Fractus, S.A., Barcelona (ES)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.8.C. 154(b) by 0 days.

(21)  Appl. No.: 12/834,177

(22) Filed: Jul. 12, 2010

(65) Prior Publication Data
US 2010/0302122 Al Dec. 2, 2010

Related U.S. Application Data

(63) Continuation of application No. 11/719,151, filed as
application No. PCT/EP2005/055959 on Nov. 14,
2005, now Pat. No. 7,782.269.

(60)  Provisional application No. 60/627.653, filed on Nov.

12, 2004.
(51) Int.CL

HOIQ 1748 (2006.01)
(52) US.CL ..ocoocviine.. 343/846; 343/702:; 343/718
(58) Field of Classification Search .................. 343/846,

343/848, 702, 700 MS, 718
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

4,843,468 A 6/1989 Drewery
5.363.114 A 11/1994 Shoemaker
5.557.293 A 9/1996 McCoy
5,666,125 A 9/1997 Luxon et al.
5,784,032 A 7/1998 Johnston et al.

5.886.669 A 3/1999 Kita

6,011,518 A 1/2000 Yamagishi et al.

6,011,519 A 1/2000  Sadler et al.

6,087,990 A 7/2000 Thill et al.

6,140,975 A 10/2000 Cohen

6,300,908 Bl 1072001 Jecko et al.
(Continued)

FOREIGN PATENT DOCUMENTS
DE 10345230 Al 4/2005

(Continued)

OTHER PUBLICATIONS

Bhavsar, Samir A.: Letter: Fractus v. Samsung et al., Case No. 6:09-
cv-00203-LED: Disclosure of Material Information to the USPTO;
Oct. 28, 2009.

Wille, David G.: HTC’s First Amended Answer and Counterclaim;
Oct. 2, 2009.

Wimer, Michael C.; USPTO Office Actions for U.S. Appl. No.
10/422,578; Oct. 4, 2004, Apr. 7, 2005, Aug. 24, 2005, Jan. 26, 2006,
Mar. 12, 2007, Aug. 23, 2007 and Mar. 26, 2008.

(Continued)

Primary Examiner — Tan Ho
(74) Attorney, Agent, or Firm — Kenyon & Kenyon LLP

(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 the shape of an open loop. The
invention further refers to an antenna structure for a wireless
device, such as alight switch or a wristsensor or wristwatch,
comprising an open loop ground plane having a first end
portion and a second end portion, the open loop ground plane
defining an opening between the first end portion and the
second end portion; and an antenna component positioned
within the opening defined between the first end portion and
the second end portion and overlapping at least one of the first
end portion or the second end portion. Further the invention
refers to a corresponding wireless device and to a method for
integrating such an antenna structure in a wireless device.
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(57) ABSTRACT

A multi-frequency antenna comprising an IMD element, one
or more active tuning elements and one or more parasitic
elements. The IMD element is used in combination with the
active tuning and parasitic elements for enabling a variable
frequency at which the antenna operates, wherein, when
excited, the parasitic elements may couple with the IMD
element to change an operating characteristic of the IMD
element.
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(57) ABSTRACT

Tn a broadband antenna unit including a ground plate, an
antenna element disposed in the vicinity ol an end of the
ground plate, and a diclectric substrate for mounting the
antenna element therein, the antenna element includes a
folded plate-shaped monopole antenna portion having a
U-shape in cross section and an extending portion exlending
from the folded plate-shaped monopole antenna portion. The
antenna element is disposed on the side of one side edge of the
ground plate. The broadband antenna unit has a feeding point
between the ground plate and the antenna element that is
disposed at a feeding position apart from the one side by a
predetermined distance. A ratio between a width of the
ground plate and the predetermined distance is substantially
5:2 when a ratio between the width of the ground plate and a
width of the folded plate-shaped monopole antenna portion is
2:1.
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An antenna module for wireless signal transmission of an
electronic device is disclosed. The antenna module comprises
an antenna body and a fixing part. The antenna body com-
prises a radiating element, a grounding element, a connecting
element, and a feeding point. The radiating element has a first
radiating area and a second radiating area. The connecting
element has a first end and a second end. The first end is
connected with the first radiating area of the radiating element
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used to feed a signal. The fixing part comprises a main body
and a first clip portion. The main body is used to match the
shape of the antenna body. The first clip portion is used to clip
and fix the antenna body.
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is configurable to a selected one of a plurality of antenna
configurations, based on a control signal. An antenna inter-
face is coupled to the programmable antenna. An RF trans-
ceiver section can include at least one power amplifier having
aoutput section that includes a first plurality of tunable induc-
tors that impedance match the output section to the antenna
interface. The RF transceiver section can further include at
least one low noise amplifier having an input section that
includes a first plurality of tunable inductors that impedance
match the input section to the antenna interface.

14 Claims, 14 Drawing Sheets

PA
99'

Y

Control 7~ 177177

signals 106

Y.

Ant.
I/F
107

~

Y

A

RF section inbound
> | —— data 160
137 < > ata 160
x
: BB
section
139'
Qut
RF section bound
137 il — [€——  data
T 162

\y

Configuration controller 104

A

A

Transceiver 125

A

& Quality
signals 108



(12)

United States Patent

Rofougaran

US008086190B2

US 8,086,190 B2
Dec. 27, 2011

(10) Patent No.:
45) Date of Patent:

(54)

(75)

(73)

)

1

(22)

(65)

(51)
(52)

(58)

(56)

METHOD AND SYSTEM FOR
RECONFIGURABLE DEVICES FOR
MULTI-FREQUENCY COEXISTENCE

Inventor: Ahmadreza Rofougaran, Newport

Coast, CA (US)

Broadcom Corporation, Irvine, CA
Us)

Assignee:

Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

U.S.C. 154(b) by 639 days.

Appl. No.: 12/056,475

Filed: Mar. 27,2008

Prior Publication Data

US 2009/0243779 Al Oct. 1, 2009

Int. CL.
HO04B 1/04 (2006.01)
US.CL ... 455/103; 455/552.1; 455/426.2;
455/41.2; 455/88; 455/42; 340/10.1; 340/572.7
Field of Classification Search 455/103,
455/552.1, 426.2, 41.2, 88, 42; 340/10.1,
340/572.7
See application file for complete search history.

References Cited

U.S. PATENT DOCUMENTS

5,130,671 A 7/1992 Shahriary et al.
5,798,567 A 8/1998 Kelly et al.
6,060,433 A 5/2000 Lietal.
6,069,505 A 5/2000 Banezhad
6,181,218 Bl 1/2001 Clark et al.
6,198,353 Bl 3/2001 Janesch et al.
6,366,174 Bl 4/2002 Berry et al.
6,628,163 B2 9/2003 Dathe
6,791,425 B2 9/2004 Kitamura

ZOWA\I‘\

6,836,154 B2  12/2004 Fredriksson
6,842,710 Bl 1/2005 Gehring et al.
7,038,625 Bl 5/2006 Taylor et al.
7,046,098 B2 5/2006 Staszewski
7,209,706 B2* 4/2007 Fujiietal. .....ccccceevnes 455/41.2
7,247,932 Bl 7/2007 Linetal.
7,317,363 B2 1/2008 Kousai et al.
7,345,575 B2* 3/2008 Tuttleetal. .................. 340/10.1
7,356,423 B2 4/2008 Nehrig
7,432,751 B2 10/2008 Fang
7,880,677 B2 2/2011 Rofougaran et al.
2004/0041732 Al 3/2004 Aikawa et al.
2004/0201526 A1 10/2004 Knowles et al.
2004/0222506 Al  11/2004 Wei et al.
2005/0212642 Al 9/2005 Pleskach et al.
(Continued)

FOREIGN PATENT DOCUMENTS
EP 1146592 10/2001
(Continued)

Primary Examiner — Sanh Phu
(74) Attorney, Agent, or Firm — McAndrews, Held &
Malloy, Ltd.

57 ABSTRACT

Aspects of a method and system for reconfigurable devices
for multi-frequency coexistence are provided. In this regard,
an IC may be configured based on a frequency of signals
processed by the IC. In instances that the IC may process
signals of a first frequency, the IC may be configured such that
aloop communicatively coupled to the integrated circuit may
function as an inductor. In instances that the IC may process
signals of a second frequency, the IC may be configured such
that the loop may function as an antenna for transmitting
and/or receiving the signals. The loop may be within and/or
on the IC and/or a package such as a multilayer package to
which the IC may be bonded. The loop may be fabricated with
stripline and/or microstrip transmission line. In instances that
the loop may function as an inductor, the loop may be com-
municatively coupled as part of a VCO tank circuit.
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