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Publication Classification

(51) Int.CL
HOIQ 1/38 (2006.01)
HOIQ 1724 (2006.01)
(52) US.ClL oo, 343/700 MS; 343/702
(57) 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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(30) Foreign Application Priority Data
Sep. 28, 2006 (JP) .o 2006-265147

Publication Classification

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

(52) US. CL .o 343/700 MS

57) 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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(54) NOISE-SUPRESSING ANTENNA (30) Foreign Application Priority Data
ASSAMBLAGE
Sep. 28, 2006 (TW) oo 95135921
(75) Inventor: Yu Jen-Huan, Taipei City (TW) Publication Classification
Correspondence Address: D };1;1511 24 (2006.01)
JIANQ CHYUN INTELLECTUAL PROPERTY ’
OFFICE (52) US. CL oo 343/702
7 FLOOR-1, NO. 100, ROOSEVELT ROAD, 57 ABSTRACT
SECTION 2 . . .
TAIPEI 100 A noise-suppressing antenna assemblage applicable for
being disposed within an electronic device is provided. The
(73) Assignee: COMPAL ELECTRONICS, ?ntenna assemb}age 1nch.1‘de-s an antenna ar}d a blocking
INC.. Tainei City (TW sheet. The blocking sheet is disposed on one side edge of the
~ Taipei City (TW) 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 efficiently 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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Publication Classification
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. . . . HOIQ 3/30 (2006.01)
75) 1 tor: Xiao Ping Y San D CA
(75) Inventor (1};()) ing Yang, San Diego, HOIQ 1724 (2006.01)
(52) US. CL oo, 343/702;343/876
Correspondence Address:
PROCOPIO, CORY, HARGREAVES & SAV-
ITCH LLP 67 ABSTRACT
530 B STREET, SUITE 2100 A phased array antenna system includes a first radiation
SAN DIEGO, CA 92101 element that is made of a material and has a length selected
. L to resonate at a desired frequency. A phase-shift element is
(73)  Assignee: Airgain, Inc. coupled to one end of the first radiation element. A second
radiation element is coupled to the end of the phase-shift
(21)  Appl. No.: 11/866,354 element opposite the first radiation element, so that a radio
_ signal passes through the first radiation element through the
(22) Filed: Oct. 2, 2007 phase-shift element and through the second radiation ele-
s L. ment, the second radiation element is made of a material and
Related U.S. Application Data has a length selected to resonate such that the first and
(60) Provisional application No. 60/827,846, filed on Oct. second radiation elements cooperate to form a desired beam
2, 2006. pattern from the antenna system.
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(73) Assignee: MURATA MANUFACTURING CO.,

LTD., Nagaokakyo-shi (JP)
@n

Appl. No:  11/954,521
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Related U.S. Application Data
PCT/JP2006/

(63) Continuation of application No.

306701, filed on Mar. 30, 2006.

CHIP ANTENNA

N )
(@)

ANTENNA DEVICE

1

(30) Foreign Application Priority Data

Jun. 17, 2005 (JP) v 2005-177764

Publication Classification

(51) Int. Cl
H01Q 1/24
(52) US.CL ... ... 343/702; 343/700 MS
7 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 fl of the chip antenna and further to vary the
resonant frequency fl. 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.

(2006.01)

ANTENNA ELEMENT

CHIP
ANTENNA
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(75) Inventor: David Frederick Jordan,
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Tyco Electronics Corporation

Suite 140, 4550 New Linden Hill Road
Wilmington, DE 19808-2952

(73) Assignee: M/A-COM, INC., Lowell, MA
Us)

(21) Appl. No.: 11/537,616

(22) Filed: Sep. 30, 2006

110c

102

106

Publication Classification

(51) Int.CL
HOIQ 21/00 (2006.01)
(52) US.CL oo 343/725; 343/742

(57) 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.
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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. ClL
HO1Q 13/12 (2006.01)
(52) US. Cl oo 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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US 20080079645A1

a9 United States

a2 Patent Application Publication o) Pub. No.: US 2008/0079645 A1l

Higasa et al. (43) Pub. Date: Apr. 3, 2008
(54) ANTENNA STRUCTURE HAVING STABLE (30) Foreign Application Priority Data
PROPERTIES AND HEADSET
Sep. 29, 2006 (JP) ccoiiiiiccce 2006-268875
(75) Inventors: Masahiko Higasa, Fukushima-ken Publication Classification
IP); Akihiro Kato, (51) Int. CL
Fukushima-ken (JP); Masao H01Q 13/10 (2006.01)
Miyaura, Fukushima-ken (JP); HO0IQ 21/00 (2006.01)
ﬁsushi Murata, Fukushima-ken (52) US.CL ... 343/770
(IP) 57 ABSTRACT
Correspondence Address: An antenna structure includes a radiation conductor made of
BEYER WEAVER LLP a metal plate that is supported by legs provided upright on
P.O. BOX 70250 a surface of a dielectric substrate and is spaced apart from
0' Ai(L AND. CA 94612-0250 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
(73) Assignee: ALPS Electric Co., LTD. 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
(1)  Appl. No.: 11/895,254 operates as a dipole antenna. The radiation conductor has
slots for adjusting impedance. Impedance can be adjusted by
(22) Filed: Aug. 22, 2007 changing the length of the slots.

Fror |

.
Adobe

Acrobat 4



US 20080079646A1

a2 Patent Application Publication o) Pub. No.: US 2008/0079646 A1l

a9 United States

Stuart

(54) SMALL SPHERICAL ANTENNAS

(75) Inventor: Howard R. Stuart, Glen Ridge,
NI (US)

Correspondence Address:

LAW OFFICE OF JOHN LIGON

213 E. HIGHLAND AVENUE, P.O. BOX 281
ATLANTIC HIGHLANDS, NJ 07716

(73) Assignee: Lucent Technologies Inc
(21) Appl. No.: 11/540,442
(22) Filed: Sep. 29, 2006

trace width

(43) Pub. Date: Apr. 3, 2008
Publication Classification
(51) Int. CL
HOIQ 9/28 (2006.01)
(52) US. CL oottt 343/795
(57) ABSTRACT

An antenna is provided for operating within the electrically
small antenna regime (i.e., ka=0.5), and having bandwidth
performance quite close to fundamental limits. The antenna
of the invention, in various embodiments, is based upon
spherical resonator structures that are characterized by a
performance factor (Q/Q.,,,) close to 1.5. The antenna
combines a resonator structure determined according to the
method of the invention with an appropriate transmission
line feeding arrangement, such that the resonator effectively
couples the transmission line mode to the radiating spherical
harmonic mode in an impedance-matched manner.
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(21) Appl. No.: 11/780,795
(22) Filed: Jul. 20, 2007

(30) Foreign Application Priority Data

....................... 10-2006-0097046

Oct. 2, 2006  (KR)

Publication Classification

(51) Int.CL
HOI1Q 1/42 (2006.01)

(52) US.Cl oo 343/872

(57) 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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(54) EMBEDDED ANTENNA

Kai Shih, Tu-Cheng City (TW);
Yu-Yuan Wu, Tu-Cheng City
(TW); Hung-Jen Chen, Tu-Cheng
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(76) Inventors:

Correspondence Address:

ROSENBERG, KLEIN & LEE

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

(21) Appl. No.:  11/528,506

(22) Filed: Sep. 28, 2006

Publication Classification

(51) Int.CL
HO4B 1/18

(2006.01)

(52) US. CL oo 455/187.1
(57) ABSTRACT

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.
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ROSENBERG, KLEIN & LEE

3458 ELLICOTT CENTER DRIVE-SUITE 101
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(21) Appl. No.: 11/783,440

(22) Filed: Apr. 10, 2007
(30) Foreign Application Priority Data
Oct. 2, 2006  (TW) 095217636

Publication Classification

(51) Int.CL

H04M 1/03 (2006.01)

(52) US.Cl oo 455/550.1

57) 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
asecond 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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22 ————F

Cheng (43) Pub. Date: Apr. 10, 2008
(54) PRINTED ANTENNA AND PRINTED Publication Classification
ANTENNA MODULE (51) Tnt. CL
) . . . HOIQ 1/38 (2006.01)
(75)  Inventor: (S;‘\';,‘)'Ch‘eh Cheng, Tainan COURY(55) .S, Cl oo 343/700 MS
57 ABSTRACT
Correspondence Address: A printed antenna includes a radiating portion, a capacitance
BIRCH STEWART KOLASCH & BIRCH ) . . . . . .
PO BOX 747 matching portion, an inductance matching portion, a feeding
portion and a grounding portion. The capacitance matching
FALLS CHURCH, VA 22040-0747 portion is disposed parallel to the radiating portion. One end
. of the inductance matching portion is electrically connected
(73)  Assignee: Arcadyan. Technology with the radiating portion, and the other end of the induc-
Corporation tance matching portion is electrically connected with the
capacitance matching portion. The feeding portion, which is
(21) Appl. No.: 11/882,038 electrically connected with one inner side of the inductance
matching portion, is located among the capacitance match-
(22) Filed: Jul. 30, 2007 ing portion, the inductance matching portion, and the radi-
ating portion. The feeding portion is roughly perpendicular
(30) Foreign Application Priority Data to the radiating portion. The grounding portion is electrically
connected with an outer side of the inductance matching
Oct. 5,2006  (TW) ceoevenevrrcecrcccnenne. 095137232 portion. In addition, a printed antenna module including
Oct. 31, 2006 (CN) 200610137648.9 several printed antennas is also disclosed.
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600 13TH STREET, NW
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(30) Foreign Application Priority Data
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Publication Classification

(51) Int.CL
HOIQ 1738
HOIQ 9/04

(2006.01)
(2006.01)

(52) US.CL ..o 343/700 MS; 29/600

(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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QIN

(43) Pub. Date: Apr. 17,2008

(54) DUAL-BAND ANTENNA AND MIMO
ANTENNA USING THE SAME

(75) Inventor: XIANG-HONG QIN, Shenzhen

(CN)

Correspondence Address:

PCE INDUSTRY, INC.

ATT. CHENG-JU CHIANG JEFFREY T. KNAPP
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FULLERTON, CA 92835
(73) Assignee: HON HAI PRECISION
INDUSTRY CO., LTD., Tu-Cheng
(TW)

(1) Appl. No..  11/616,886

(22) Filed: Dec. 28, 2006
(30) Foreign Application Priority Data
Oct. 13,2006  (CN) .oooveciiiiics 200610200991.3

10~

Publication Classification

(51) Int.CL

HOIQ 1/38 (2006.01)
(52) US.CL oo, 343/700 MS; 343/702
(57) 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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Murata et al. (43) Pub. Date: Apr. 17,2008
(54) MICROSTRIP ANTENNA AND HIGH (30) Foreign Application Priority Data
FREQUENCY SENSOR USING MICROSTRIP
ANTENNA Sep. 30, 2004 v 2004-285767
Dec. 2, 2004 woeeee 2004-349402
Mar. 25, 2005 .. 2005-087665
Jun. 21, 2005 2005-180355

(75) Inventors: Kensuke Murata, Fukuoka (JP);
Hiroshi Tsuboi, Fukuoka (JP); Kengo

Iwata, Fukuoka (JP); Tomoyuki Abe, Publication Classification

Fukuoka (JP) (51) Int. CL
HOIQ 3/00 (2006.01)
HO0IQ 9/04 (2006.01)
Correspondence Address: (52) US.CL oo 3431700 MS; 343/876
POSZ LAW GROUP, PLC
12040 SOUTH LAKES DRIVE (57) ABSTRACT
SUITE 101

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.

(73) Assignee: TOTO LTD., Kitakyusyu-shi, Fukuoda Parasitic elements 104, 106 are connected via through hole

RESTON, VA 20191 (US)

(IP) type leads passing through substrate 1, to switches upon the
rear surface of substrate 1, respectively. By actuating the
(21) Appl. No.: 11/664,292 switches individually, parasitic elements 104, 106 are indi-
vidually switched between a grounded state and a float state.
(22) PCT Filed: Sep. 29, 2005 The direction of the radio beam emitted from the microstrip
antenna is varied by selecting which of parasitic elements
(86) PCT No.: PCT/JP05/17970 104, 106 is grounded and floated. A microwave signal source
connects to feed element 102 via an feed line 108 very much
§ 371(c)(1), shorter than the wavelength, accordingly the transmission

(2), (4) Date:  Mar. 29, 2007 losses being low and the efficiency being excellent.
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(54) ANTENNA COMPONENT AND METHODS

(76) Inventors: Juha Sorvala, Oulu (FI); Petteri
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Koskiniemi, Oulu (FI)

Correspondence Address:

GAZDZINSKI & ASSOCIATES

11440 WEST BERNARDO COURT, SUITE 375
SAN DIEGO, CA 92127 (US)

@n
(22)

Appl. No:  11/901,611

Filed: Sep. 17, 2007
Related U.S. Application Data

(63) Continuation of application No. PCT/FI12005/050401,

filed on Nov. 8, 2005.
(30) Foreign Application Priority Data

Jun. 28, 2005
Mar. 16, 2005

D
(FD

PCT/F12005/050247
PCT/F12005/050089

200

Publication Classification

(51) Int.CL

HOIQ 1/38 (2006.01)

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

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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(76) Inventors: Kang-Neng Hsu, Hsinchu (TW);
Chih-Ming Chen, Hsinchu (TW);
Liang-Neng Lee, Hsinchu (TW)
Correspondence Address:
ROSENBERG, KLEIN & LEE
3458 ELLICOTT CENTER DRIVE-SUITE 101
ELLICOTT CITY, MD 21043
(21) Appl. No.: 11/580,079
(22) Filed: Oct. 13, 2006
Publication Classification
(51) Int.CL
HOIQ 1/24 (2006.01)
(52) US.Cl i, 343702
L .
| -

(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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US 20080088514A1

a2 Patent Application Publication (o) Pub. No.: US 2008/0088514 A1l

a9 United States

Su et al.

(43) Pub. Date: Apr. 17,2008

(54) WIDEBAND OMNIDIRECTIONAL ANTENNA

FOR PLUG AND PLAY DEVICE

(76) Inventors: Saou-Wen Su, Taipei City (TW).
Horng-Ming Tai, Taipei City

(TW)

Correspondence Address:

NORTH AMERICA INTELLECTUAL PROP-
ERTY CORPORATION

P.O. BOX 506

MERRIFIELD, VA 22116

(21)  Appl. No.: 11/670,428

(22) Filed: Feb. 2, 2007

(30) Foreign Application Priority Data

Oct. 11, 2006 (TW) i 095137404

125

11

Publication Classification

(51) Int.CIL

HO1Q 1724 (2006.01)
(52) USe Cl oo 3437702
(57) ABSTRACT

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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US 20080088515A1

a2 Patent Application Publication o) Pub. No.: US 2008/0088515 A1

a9 United States

Kuo (43) Pub. Date: Apr. 17,2008
(54) ROTATIONAL ANTENNA Publication Classification
(75) Inventor: Yung-Yu Kuo, Taipei Hsien (TW) (C2Y) }:l{lt;.lgl‘]ﬁ‘# (2006.01)
Correspondence Address:
THOMAS, KAYDEN, HORSTEMEYER & RIS- (52) US. Cl i 343/702
LEY, LLP
600 GALLERIA PARKWAY, S.E., STE 1500
ATLANTA, GA 30339-5994 (57) ABSTRACT
(73) Assignee: WISTRON CORP.. Tainei Hsien A rotational antenna is disclosed. The rotational antenna
=) Assignee: (TW) ’ = AP 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
21) Appl. No.: 11/769,333 > A .
(21) Appl. No the curved portion, and the body is electrically connected to
(22) Filed: Jun. 27. 2007 a wireless communication device. Accordingly, the pivot is
’ disposed within the wireless communication device and
(30) Foreign Application Priority Data hidden inside the wireless communication device. The dam-
) age of the pivot can be avoided when moving the wireless
Oct. 17,2006 (TW) oo 95218342 communication device.
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US 20080088517A1

a2 Patent Application Publication (o) Pub. No.: US 2008/0088517 A1

a9 United States

Ansari et al.

(43) Pub. Date: Apr. 17,2008

(54) TUNABLE ANTENNA SYSTEM

(75) Inventors: Saied Ansari, Oakland, CA (US);
Behrooz Rezvani, San Ramon, CA
(US)

Correspondence Address:
PERKINS COIE LLP

P.O. BOX 2168

MENLO PARK, CA 94026 (US)

(73) Assignee: Quantenna Communications, Inc.,
Sunnyvale, CA (US)

(21) Appl. No:  11/872,700
(22) Filed: Oct. 15, 2007
100 —g

Antenna Feed 108

Related U.S. Application Data

(60) Provisional application No. 60/852,911, filed on Oct.
17, 2006.

Publication Classification

(51) Int. CL

HOIQ 900 (2006.01)

GO6F  17/50 (2006.01)
(52) U8 CL oo 3430745, 716/2
(57) ABSTRACT

A technique for tuning an antenna may include one or more
of the following: working against a ground plane, utilizing
the third dimension by alternating layers on a substrate,
integrating an inductive short stub in the substrate to
improve port matching, and making a tuning port available
for capacitive loading and resonance modification.

R Capacitor Bank 106

Switches 104

]Ei.‘.

e
Acrobat S



US 20080088521A1

a2 Patent Application Publication (o) Pub. No.: US 2008/0088521 A1l

a9 United States

Le et al.

(43) Pub. Date: Apr. 17,2008

(54) DIRECTED DIPOLE ANTENNA HAVING
IMPROVED SECTOR POWER RATIO (SPR)

(76) Inventors: Kevin Le, Arlington, TX (US); Louis
J. Meyer, Shady Shores, TX (US); Pete
Bisiules, LaGrange Park, IL (US)

Correspondence Address:
JACKSON WALKER LLP
901 MAIN STREET

SUITE 6000

DALLAS, TX 75202-3797 (US)

(21) Appl. No..  11/999,679

(22) Tiled: Dec. 6, 2007

Related U.S. Application Data

(63) Continuation of application No. 11/104,986, filed on
Apr. 13, 2005, and which is a continvation-in-part of
application No. 10/737,214, filed on Dec. 16, 2003,
now Pat. No. 6,924,776, and which is a continuation-
in-part of application No. 10/703,331, filed on Nov. 7,
2003, now Pat. No. 7,283,101.

(60) Provisional application No. 60/577.138, filed on Jun.
4, 2004. Provisional application No. 60/484,688, filed
on Jul. 3, 2003. Provisional application No. 60/482,
689, filed on Jun. 26, 2003.

Publication Classification

(51) Int. CL
HOIQ 19/10

(2006.01)
(52) U8 Cle oo

cerenennnenees 343/818

(57) 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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US 20080088522A1

a9 United States
a2) Patent Application Publicati

ON (10) Pub. No.: US 2008/0088522 A1l

Huang et al. (43) Pub. Date: Apr. 17,2008
(54) GROUNDED SELF-COMPLEMENTARY (30) Foreign Application Priority Data
ANTENNA FOR ELECTRONIC DEVICE
May 6, 2006 (TW).oooomoooeeoe. 095119922

(75) Inventors: Jiunn-Ming Huang, Hsichih (TW);
Chia-Tien Li, Hsichih (TW); Shen-Pin
Wei, Hsichih (TW); Kuan-Hsueh
Tseng, Hsichih (TW)

Correspondence Address:

BRUCE H. TROXELL

SUITE 1404

5205 LEESBURG PIKE

FALLS CHURCH, VA 22041 (US)

(73) Assignee: WINSTRON NEWEB CORPORA-

TION
(21) Appl. No.: 11/802,096
(22) Filed: May 18, 2007

Publication Classification

(51) Int.CIL

Ho1Q  1/48 (2006.01)

HOiQ 904 (2006.01)
(52) US. Cl . 343/846; 343/700 MS
(57) ABSTRACT

A metal complementary element of a grounded self-comple-
mentary antenna for an electronic device and a metal
grounding element of the electronic device contact with each
other, are electrically connected to each other or are a same
article so as to substantially enlarge an area of a grounding
end of the self-complementary antenna to enable the self-
complementary antenna to have the good radiation efli-
ciency and the broader bandwidth such that the radio signal
transmission effect of the electronic device can be elevated.
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US 20080094282A1

a9 United States

a2 Patent Application Publication (o) Pub. No.: US 2008/0094282 A1l

QIN (43) Pub. Date: Apr. 24, 2008
(54) MULTIPLE INPUT MULTIPLE OUTPUT Publication Classification
ANTENNA (51) Tnt. CL
(75) Inventor: XIANG-HONG QIN, Shenzhen HOI1Q /38 (2006.01)
(CN) (52) US.CL .o, 343/700 MS
Correspondence Address: (57) ABSTRACT
PCE INDUSTRY, INC. P . .
. . A MIMO antenna (20) disposed on a substrate (10) includ-
ngTE(IITEITI(I}S;EIJ}IRITCI?([)?\T)G JEFFREY T. KNAPP ing a first surface (102) and a second surface (104). The
FUI I.FRT()\[ CA 92835 MIMO antenna includes a first antenna (20a) and a second
oL e - antenna (20b) each including a radiating body (22a), a
- . N feeding portion (26a) electrically connected to the radiating
(73)  Assignee: :IN(:?IIJE;\I:YP :{:1')(' [l&. ri))N Tu-Chen body, and a metallic ground plane (24a). The radiating body
(TW) § on -eng includes a first radiating portion (222a), a second radiating
portion (226a). and a gap (28a) formed between the first
21y Appl. No.: 11/615,018 radiating portion and the second radiating portion. The
(21) Appl. No radiating body and the feeding portion of the first antenna
(22) Filed: Dee. 22. 2006 and the ground plane of the second antenna are laid on the
' first surface of the substrate, and the radiating body and the
(30) Foreign Application Priority Data 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) e 95138886 substrate.
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US 2008009428

a9 United States
a2 Patent Application Publication o) Pub. No.: US 2008/0094283 A1

Mei

Al

-
2

(43) Pub. Date: Apr. 24,2008

(54) ANTENNA AND ANTENNA ASSEMBLY
THEREOF
(75) Inventor: Chia-Hao Mei, Tu-Cheng (TW)
Correspondence Address:
PCE INDUSTRY, INC.
ATT. CHENG-JU CHIANG JEFFREY T. KNAPP
458 E. LAMBERT ROAD
FULLERTON, CA 92835
(73) Assignee: HON HAI PRECISION
INDUSTRY CO., LTD., Tu-Cheng
(TW)
(21) Appl. No.: 11/616,888
(22) Filed: Dec. 28, 2006
(30) Foreign Application Priority Data
Oct. 20, 2006 (CN) .oocoovevivvrccnen.. 2006100632153

Publication Classification

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

(52) US.CLl e, 343/700 MS
(57) ABSTRACT

An antenna disposed on a circuit board includes a first
surface, a second surface, a feeding part, a body portion, a
first accessory portion, a second accessory portion, and a
ground plane. The feeding part includes a first feeding
segment disposed on the first surface and a second feeding
segment disposed on the second surface. The body portion
includes a first radiation part, a second radiation part, a third
radiation part, and a fourth radiation part. The first accessory
portion, the second accessory portion, the first radiation part,
and the second radiation part are all disposed on the first
surface. The third radiation part and the fourth radiation part
are disposed on the second surface. The ground plane
includes a pair of first ground parts disposed on the first
surface and a second ground part disposed on the second
surface.
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US 20080094284 A1
a9 United States

a2 Patent Application Publication (o) Pub. No.: US 2008/0094284 A1l

MEI (43) Pub. Date: Apr. 24, 2008
(54) ANTENNA WITH COUPLING FEEDING (30) Foreign Application Priority Data
(75) Inventor: CHIA-HAO MEIL Tu-Cheng Oct. 18, 2006 (CN) ocveeeeveee.. 200610063154.0
(TW) Publication Classification
51) Int. CI

Correspondence Address: (

PCE INDUSTRY, INC. HorQ 138 (2006.01) A

ATT. CHENG-JU CHIANG JEFFREY T. KNAPP (52) US.Cl ... 343/700 MS; 343/895

458 E. LAMBERT ROAD (57) ABSTRACT

FULLERTON, CA 92835 . X i i
An antenna (10) is provided. The antenna (10) with coupling

feeding, printed on a substrate (30) for transceiving electro-

(73)  Assignee: fIN(]))NU?'IJ“l{&FE?)C[E’i‘?)NT Cheng magnetic signals. The antenna includes a radiator (12), a
TW ” - tu-theng feeding portion (14), and a grounded portion (16). The
(Tw) radiator is for the transceiving electromagnetic signals. The
feeding portion defines a gap with the radiator for coupling
(21) Appl. No.: 11/617,768 feeding the electromagnetic signals to the radiator via the
gap. The grounded portion is disposed adjacent to the

(22) Filed: Dec. 29, 2006 feeding portion.
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W) A 0 R O N O
US 20080094285A1
a9 United States

a2 Patent Application Publication o) Pub. No.: US 2008/0094285 A1

Hansen (43) Pub. Date: Apr. 24, 2008
(54) DISK MONOPOLE ANTENNA STRUCTURE (30) Foreign Application Priority Data
(76) Inventor: Thomas Hansen, Hildesheim (DE) Dec. 13, 2004  (DE).cccorecccerneee. 10 2004 059 916.5
Correspondence Address: Publication Classification
KENYON & KENYON LLP
ONE BROADWAY (51) Imt. CL
NEW YORK, NY 10004 (US) HOIQ 1738 (2006.01)
(52) US.Cl . 343/700 MS
(21)  Appl. No.: 11/793,119
(22) PCT Filed:  Nov. 18, 2005 57 ABSTRACT
(86) PCT No.: PCT/EP05/56064 In a disk monopole antenna structure, a semicircular region
is provided, as well as an oppositely disposed, second
§ 371(c)(1), frame-type region, which faces away [rom the semicircular
(2), (4) Date:  Nov. 6, 2007 region and forms a cut-out in the antenna structure.
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US 20080094287A1

a9 United States

a2 Patent Application Publication o) Pub. No.: US 2008/0094287 A1

Rowell

(43) Pub. Date:

Apr. 24, 2008

(54)

(75)

(73)

(21)

(22)

MEANDER FEED STRUCTURE ANTENNA
SYSTEMS AND METHODS

Inventor: Corbett Rowell, Sha Tin (HK)

Correspondence Address:
FULBRIGHT & JAWORSKI L.L.P
2200 ROSS AVENUE

SUITE 2800

DALLAS, TX 75201-2784 (US)

Assignee: Hong Kong Applied Science and Tech-
nology Research Institute Co., Ltd., Sha

Tin (HK)
Appl. No.: 11/876,457
Filed: Oct. 22, 2007

(63)

(51)

(52)

(57)

Related U.S. Application Data

Continuation of application No. 11/392,234, filed on
Mar. 29, 2006, now Pat. No. 7.286,090.

Publication Classification

Int. CL.

HOIQ 904 (2006.01)

UsS. Cl oo e, 3437700 MS
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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US 20080094288A1

(19) United States

12y Patent Application Publication (o) Pub. No.: US 2008/0094288 A1

Chang et al.

(43) Pub. Date: Apr. 24, 2008

(54)

(75)

(73)

(21)
(22)

(30)

Oct. 20, 2006

MULTI-FREQUENCY ANTENNA AND
ELECTRONIC DEVICE HAVING THE SAME

Yuan-li Chang, Taipei Hsien
(TW): Jiunn-ming Huang, Taipei
Hsien (TW)

Inventors:

Correspondence Address:

BACON & THOMAS, PLLC

625 SLATERS LANE, FOURTH FLOOR
ALEXANDRIA, VA 22314

Assignee: WISTRON NEWEB CORP.,
Taipei Hsien (TW)

Appl. No.: 11/896,964

Filed: Sep. 7, 2007

Foreign Application Priority Data

(TW) oo

123

15

cvernen. 095218594

Publication Classification

(51) Int.CL

HOIQ 9/04 (2006.01)

H010 1/38 (2006.01)
(52) U8, CL oo, 3437700 MS
(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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US 20080094289A1

a2 Patent Application Publication (o) Pub. No.: US 2008/0094289 A1

a9 United States

Tseng et al.

43) Pub. Date: Apr. 24, 2008

ANTENNA ASSEMBLY WITH IMPROVED
RADIATING EFFECT

(54)

(75) Inventors: Hsien-Sheng Tseng, Tu-Cheng (TW);

Lung-Sheng Tai, Tu-Cheng (TW)

Correspondence Address:

WEI TE CHUNG

FOXCONN INTERNATIONAL, INC.
1650 MEMOREX DRIVE

SANTA CLARA, CA 95050 (US)

(73) Assignee: HON HAI PRECISION IND. CO.,

LTD.
2

Appl. No.:  11/906,364

(22) Filed: Oct. 1, 2007

322

323

(30) Foreign Application Priority Data

Sep. 29. 2006 (CN)..cccoviiriccsicnnner. 200610096228.0

Publication Classification

(51) Int. CL
HOIQ 1738

US. Cl i

(2006.01)
(52) e 3437700 MS; 343/702

(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 trom
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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US 20080094290A1

a2y Patent Application Publication (o) Pub. No.: US 2008/0094290 A1

(19) United States

Wen et al. (43) Pub. Date: Apr. 24, 2008
(54) MOBILE WIRELESS COMMUNICATIONS (22) Filed: Oct. 20, 2006
DEVICE WITH MULTIPLE RF
TRANSCEIVERS USING A COMMON Publication Classification
ANTENNA AT A SAME TIME AND RELATED ’
(51) Int. CL
METHODS HOIQ 1/24 (2006.01)
(75) Inventors: Geyi Wen, Waterloo (CA); (52) US.CL .. 343/7702: 343/700 MS
Qinjiang Rao, Waterloo (CA);
Shireok Ali, Mississauga (CA); 57) ABSTRACT
Mark Pecen, Waterloo (CA) . . I . .
A mobile wireless communications device may include a
Correspondence Address: housing and a common antenna carried by the housing and
ALLEN, DYER, DOPPELT, MILBRATH & GIL- having a plurality of spaced apart signal feed points thereon.
CHRIST PA. The device may further include a plurality of wireless radio
1401 CITRUS CENTER 255 SOUTH ORANGE frequency (RF) transceivers carried by the housing and
AVENUE, P.O. BOX 3791 coupled to respective ones of the signal feed points of the
ORLANDO, FL 32802-3791 common antenna. Hach wireless RF transceiver may also
have a respective different operating frequency associated
(73)  Assignee: Research In Motion Limited. therewith. Furthermore, the device may also include a
Waterloo (CA) controller selectively operating at least some of the wireless
RF transceivers to advantageously use the common antenna
(21) Appl. No.: 11/551,284 at a same time.
MOBILE WIRELESS
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US 20080094291A1

as United States
a2y Patent Application Publication o) Pub. No.: US 2008/0094291 A1

Bystrom et al. (43) Pub. Date: Apr. 24, 2008
(54) ANTENNA ARRANGEMENT FOR A (30) Foreign Application Priority Data
PORTABLE RADIO COMMUNICATION
DEVICE, AND A PORTABLE RADIO Aug. 9,2004  (SE) i 0401993-1
COMMUNICATION DEVICE COMPRISING L . .
SUCH AND ANTENNA ARRANGEMENT Publication Classification
- - (51) Int. CL
(76) Inventors: Greger Bystrom, Umea (SE);
Kjell Carlsson, Upplands Vasby Ho1Q 1724 (2006.01)
(SE) (52) US.Cl i 3437702
Correspondence Address: (57) ABSTRACT

@
(22)

(86)

HOLLAND & HART, LLP
P.O BOX 8749
DENVER, CO 80201

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-

Appl. No.: 11/572,310 nication device comprising such an antenna arrangement.
The antenna arrangement is characterized in that a first
PCT Filed: Jul. 26, 2005 connection portion (17; 25) of an antenna element (10)
extends in a first direction in a plane defined by the sub-
PCT No.: PCT/SE05/01183 stantially planar antenna element (10) and a second connec-
tion portion (18; 26) of the antenna element (10) extends in
§ 371 (e)(1), a second direction opposite said first direction, such that the
(2), (4) Date: Apr. 23, 2007 sum of said extensions is constant.
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(19) United States

a2 Patent Application Publication (o) Pub. No.: US 2008/0094293 A1
Chang et al.

US 2008009429

Al

~
J

(43) Pub. Date: Apr. 24, 2008

(54) BROADBAND ANTENNA

(75) Inventors:

Wei-Shan Chang, Taipei Hsien
(TW); Jiunn-Ming Huang, Taipei

Hsien (TW)

Correspondence Address:

BACON & THOMAS, PLI.C

625 SLATERS LANE, FOURTH FLOOR

ALEXANDRIA, VA 22314

(73) Assignee:

(21) Appl. No.:

WISTRON NEWEB CORP.,
Taipei Hsien (TW)

11/905,009

Sep. 27, 2007

Foreign Application Priority Data

(22) Filed:
(30)
Oct. 20, 2006
231

23

232

(TW) oo

cecereneen, 095218592

Publication Classification

(51) Int. CL
HOIQ 1/22 (2006.01)

(52) US.CL .. 3437702

(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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US 20080094297A1
ae United States

a2 Patent Application Publication o) Pub. No.: US 2008/0094297 A1
Petkov et al. (43) Pub. Date: Apr. 24, 2008

(54) WIDEBAND FRACTAL SLOT ANTENNA (57) ABSTRACT

A fractal slot antenna developed for wideband communica-
(76)  Inventors: Peter Petkov, SUQa (BG): George tions with a reflector that incl:Jreases the gain and preserves
Stantchev, Phoenix, AZ (US) the wideband capability of the antenna. This is a typical
microstrip slot antenna that is consisted from microstrip feed
Correspondence Address: and radiating slot made in conductive ground. The slot shape
GEORGE STANTCHEV is modified in meanings of fractal geometry. The antenna
15831 N. 33RD PL. main advantage is the relatively large bandwidth and mod-
PHOENIX, AZ 85032 erate efficiency. In a typical microstrip antenna the presence
of reflector decreases the antenna bandwidth. Authors of this
(21) Appl. No.: 11/552,056 patent has discovered that applying fractalization rules in
several orders to the radiating slot of the microstrip slot
S anlennas improves their properties and particularly gain,
(22)  Filed: Oct. 23, 2006 efliciency and bandwidth in the presence of reflector. This
L o em rule will help the creation of so called “ultra wide band”
Publicatlon Classification antennas—with operational bandwidth more than 1-10 GHz.
(51) Int. CL This antenna implementation is a recommended for WiMax,
HOIQ 13/10 (2006.01) WiFi, Ultra Wideband (UWB), cell phone, GPS, DAB and
various automotive implementations that need well inte-

(52) US.ClL v 3437767 grated, wide bandwidth and high gain antennas.

Example of planar antenna topology
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(52) US. CL .. 3431836

(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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(54) PLANER INVERTED-F ANTENNA DEVICE (21) Appl. No.: 11/583,123
(75) Inventors: Chieh-Lin Tseng, Gueishan (22) Filed: Oct. 19, 2006
Township (TW); Tz-Chang Liao,
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Planer inverted-F antennas are easily assembled into one
(73) Assignee: SPEED TECH CORP., Tacyuan device without diversity. The device diminishes interfer-
County (TW) ences and polarization of the antenna to obtain high gain.
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(57

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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(57) ABSTRACT

An antenna including a common ground plane, a first set of
n approximately resonant elements with a length 12 and a
second set of n approximately resonant elements with a
length 11. The first set of n approximately resonant elements
are wound to form a first helix with an initial diameter d2
and a height h2. The second set of n approximately resonant
elements are wound in the opposite direction to the first set
of n approximately resonant elements to form a second
helix. The second helix is centrally disposed within the first
helix, and has an initial diameter d1 and a height h1 where
dl is less than d2 and h1 is greater than h2.
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(57) ABSTRACT

Various embodiments are described of an antenna including
a common ground plane, a first set of N approximately
resonant elements with a length 12 and a second set of M
approximately resonant elements with a length I1. The first
set of N approximately resonant elements are wound to form
a first helix with an initial diameter d2 and a height h2. The
second set of M approximately resonant elements are wound
in the opposite direction to the first set of N approximately
resonant elements to form a second helix. The second helix
is centrally disposed within the first helix, and d1 is less than
d2 and h1 is greater than h2.
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