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(57) ABSTRACT

A combined speaker and antenna arrangement for a commu-
nication terminal, includes a support structure carrying a first
antenna element, and a second antenna element arranged at a
predetermined distance from said first antenna element. The
second antenna element is a conductive first portion of a sheet
of flexible film. An elongated second portion of the flexible
film, carrying a conductive lead, extends from adjacent to the
first portion to a speaker connected to an outer end of the
elongated second portion. The second, elongated portion, is
bent such that the speaker is positioned between the film and
the support structure, adjacent to an aperture in the first por-
tion.
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(57) ABSTRACT

There is provided an antenna device which includes: a loop
antenna connected at one end to a feed point and connected at
the other end to ground, and provided to correspond to a first
frequency band; and at least one stub antenna provided in the
form of extending a part of the loop antenna and provided to
correspond to a second frequency band overlapping with a
partial frequency band of the first frequency band to which the
loop antenna corresponds.
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(57) ABSTRACT

An antenna (100) disposed on a first substrate (10) and a
second substrate (20) includes a feeding portion (110) and a
radiating portion (120). The feeding portion (110) is disposed
on a first surface of the first substrate (10), for feeding elec-
tromagnetic signals. The radiating portion (120) connected to
the feeding portion (110) for transceiving electromagnetic
signals includes a first radiator (121), a second radiator (122)
and a third radiator (123). The first radiator (121) is disposed
on the first surface and connected to the feeding portion (110).
The second radiator (122) is disposed on a second surface of
the second substrate (20). The third radiator (123) includes a
first cylinder portion (1231) and a second cylinder portion
(1232) connected to the first cylinder portion (1231). The first
cylinder portion (1231) and the second cylinder portion
(1232) are connected to the first radiator (121) and the second
radiator (122), respectively.
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57 ABSTRACT

A dual-band omnidirectional antenna is provided. The
antenna comprises a vertically stacked antenna array, in the
following order: a first dual-band dipole which resonates at a
first frequency band and a second frequency band, a first
single-band dipole which resonates only at the first frequency
band, a second single-band dipole which resonates only at the
first frequency band, and a second dual band dipole which
resonates at the first frequency band and second frequency
band. The first frequency band is of a higher frequency than
the second frequency band.
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57 ABSTRACT

An antenna having a parasitic element is disclosed, the
antenna including a ground, a radiation unit which is arranged
on a different area of the same plane as the ground, and a
parasitic element which is selectively connected to the
ground, and operates as an antenna element. Where the
antenna is in a first mode, electromagnetic waves resonate in
the radiation unit, and where the antenna is in a second mode,
electromagnetic waves resonate in the radiation unit and the
parasitic element.
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57 ABSTRACT

In some embodiments, a multiband antenna array using elec-
tromagnetic bandgap structures is presented. In this regard, an
antenna array is introduced having two or more planar anten-
nas situated substantially on a surface of a substrate, a first set
of electromagnetic bandgap (EBG) cells situated substan-
tially between and on plane with the antennas, and a second
set of EBG cells situated within the substrate below the anten-
nas. Other embodiments are also disclosed and claimed.
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(57) ABSTRACT

An antenna structure comprises an unbalanced antenna for
receiving digital video broadcasting signals. The antenna is
dimensioned to fit within an electronic device, such as a
mobile phone. The unbalanced antenna has a radiative ele-
ment and a feed line connected to a matching circuit so as to
achieve two or more resonances within a DVB-H frequency
range, such as 470 to 702 MHz. The physical length of the
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smaller or substantially equal to A/4. The matching circuit can
comprise one or more LC resonators depending on the num-
ber of resonances. The resonators can be series or parallel
connected between the feed line and RF circuitry for process-
ing the broadcasting signals. The antenna can be tuned to
other bands above the DVB-H frequencies for use as a diver-
sity or MIMO antenna.

21 Claims, 11 Drawing Sheets

paralle! LC
resonator
45nH 1.7 pF / 40 nH
— Y
/ 3.6 nH l 20.5 DF antenna
series LC I inductance
resonator



US007760147B2

a2z United States Patent (10) Patent No.: US 7,760,147 B2
Nam 45) Date of Patent: Jul. 20, 2010
(54) ANTENNA AND MOBILE COMMUNICATION (56) References Cited

TERMINAL COMPRISING THE SAME

(75) Inventor: Soo Hyun Nam, Seoul (KR)

(73) Assignee: LG Electronics, Inc., Seoul (KR)

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

U.S.C. 154(b) by 15 days.
(21) Appl. No.: 11/944,297

(22) Filed: Nov. 21, 2007
(65) Prior Publication Data
US 2008/0111749 A1 May 15, 2008
(30) Foreign Application Priority Data
Nov. 23,2006 (KR) ccooevviiccnnne 10-2006-0116280

(51) Int.ClL
HO0IQ 124 (2006.01)
(52) US.CL . 343/702; 343/700 MS;
343/841; 343/895
(58) Field of Classification Search ................. 343/702,
343/700 MS, 841-848, 793, 797, 810-820,
343/850, 778, 864, 872, 860, 895
See application file for complete search history.

U.S. PATENT DOCUMENTS

5,936,584 A * 8/1999 Lawrence et al. . 343/702
6,867,746 B2* 3/2005 Mendolia et al. . . 343/841
7,411,556 B2* 8/2008 Sanzetal. .... . 343/702
7,605,765 B2* 10/2009 KU eevveveeneeceenneneen 343/702

* cited by examiner

Primary Examiner—James H. Cho

Assistant Examiner—Christopher Lo

(74) Attorney, Agent, or Firm—ILee, Hong, Degerman,
Kang & Waimey

57) ABSTRACT

A mobile terminal and antenna including a case configured to
include a circuit board and an antenna disposed inside the
case. The antenna including an antenna pattern formed on a
substrate, a feed unit having a first end connected to the
antenna pattern and a second end connected to the circuit
board. The feed unit is configured to supply an electrical
signal to the antenna pattern, and an Flectromagnetic Inter-
ference (EMI) attenuation unit is disposed in a location cor-
responding to the feed unit and configured to attenuate the
EMI generated by the feed unit.

19 Claims, 11 Drawing Sheets

}—— 160

134
1304 140




a2 United States Patent
Hook

US007760149B2

10y Patent No.: US 7,760,149 B2
45) Date of Patent: Jul. 20, 2010

(54) HULL OR FUSELAGE INTEGRATED
ANTENNA

(75) Inventor: Anders Hook, Hindas (SE)

(73) Assignee: SAAB AB, Linkdping (SE)

(*) Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 55 days.

(21) Appl. No.: 12/073,116

(22) Filed: Feb. 29, 2008

(65) Prior Publication Data
US 2008/0316124 A1 Dec. 25, 2008

(30) Foreign Application Priority Data
Mar. 2, 2007 (EP) v, 07446003
(51) Imnt.ClL
HO0IQ 128 (2006.01)
(52) US.CL .o 343/708; 343/770
(58) Field of Classification Search ................. 343/705,

343/708, 700 MS, 853, 770, 795
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

3,409,891 A 11/1968 Lode
4,684,952 A * 81987 Munson et al. ....... 343/700 MS

602

TSI SIS,
ot TS L7
L7700 77

FOREIGN PATENT DOCUMENTS

WO WO-2005/069442 Al 7/2005
WO WO0-2006/091162 Al 8/2006

OTHER PUBLICATIONS

J. L. Volakis et al.; Broadband RCS Reduction of Rectangular Patch
by Using Distributed Loading; Electronics Letters; Dec. 3, 1992, vol.
28, No. 25; pp. 2322-2323.

* cited by examiner

Primary Examiner—Michael C Wimer
(74) Attorney, Agent, or Firm—Venable LLP; Eric J. Franklin

(57) ABSTRACT

An antenna structure integrated in a hull or fuselage. The hull
or fuselage can be the outer surface of an aircraft, artillery
shell, missile or ship. The antenna structure includes an array
antenna. The array antenna includes a number of antenna
elements. Each antenna element includes a radiator and an RF
feed. The antenna elements are arranged in a lattice within an
antenna area including a central antenna area and a transition
region outside the central antenna area wherein a number of
the antenna radiators as well as resistive sheets are arranged in
substantially the same plane as a surrounding outer surface of
the hull or fuselage.
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57 ABSTRACT

An object of the invention is to provide an antenna apparatus
whose directional characteristic can be switched 90 degrees
conforming to the communication mode at the same time as
the frequency band can be switched in response to the com-
munication mode for application to a multiband radio for
covering different communication modes such as voice com-
munications and data communications, and a radio using the
antenna apparatus.

An antenna apparatus 1 of the invention includes linear radia-
tor 2, 3; a first linear director 4; and first and second linear
conductors 5 and 6 connected at one end to the radiator 2,
3and at an opposite end to the first director 4 through switches
7. The first and second conductors 5 and 6 are disposed
symmetrically with respect to an orthogonal plane in the
length direction of the radiator, and the radiator 2, 3, the first
director 4, the first conductor 5, and the second conductor 6
are switched between a loop state in which they are connected
like a loop and a separate state in which they are separate by
switching the switches 7.
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The present invention discloses an antenna adapted for use in
a wireless network device. The antenna includes a base and
two antenna portions. Each antenna portion includes a radia-
tion section and a ground section. The ground sections of the
two antenna portions are connected with the same base and
substantially perpendicular to the base. The radiation section
is connected with the ground section and substantially paral-
lel to the base with a difference in height formed between the
radiation section and the base. The antenna is a single com-
ponent integrally formed by stamping an electrically conduc-
tive thin metal plate, which not only facilitates fabrication
thereof, but also the assembly of the antenna to a substrate of
the wireless network device, thereby increasing the gain of
the wireless network device along a vertical direction.

12 Claims, 8 Drawing Sheets




US007764234B2

a2 United States Patent 10) Patent No.: US 7,764,234 B2
Tsai et al. 45) Date of Patent: Jul. 27,2010

(54) ANTENNA STRUCTURE 7,400,300 B2* 7/2008 Qietal. ................ 343/700 MS
7,403,164 B2* 7/2008 Sanzetal. .................. 343/702

(75) Inventors: Tony Tsai, Taipei (TW); Ryan Chang,
Shanghai (CN); Yanping Gao, Shanghai
(CN); Jie Zhou, Shanghai (CN)

(73) Assignee: Inventec Appliances Corp., Taipei (TW)

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

patent is extended or adjusted under 35
U.S.C. 154(b) by 417 days.

(21) Appl. No.: 11/819,177

(22) Filed: Jun. 26, 2007

(65) Prior Publication Data
US 2008/0111744 A1l May 15, 2008

(30) Foreign Application Priority Data
Nov. 13,2006  (TW) .o 95219974 U

(51) Imt.Cl
HO01Q 9/04 (2006.01)
(52) US.CL ..o 343/700 MS; 343/702;
343/745; 343/748; 343/828; 343/895
(58) Field of Classification Search .......... 343/700 MS,
343/702, 745, 748, 828, 895
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

6,408,190 B1* 6/2002 Ying ....ccccceevevreunnnn. 455/553.1

3 321

7,405,703 B2* 7/2008 Qietal. ..... ... 343/702
7,423,592 B2* 9/2008 Pros et al. . 343/700 MS
7,466,273 B2* 12/2008 Leeetal. ......ccovvvnnen. 343/702

* cited by examiner

Primary Examiner—Douglas W Owens
Assistant Examiner—Chuc D Tran
(74) Attorney, Agent, or Firm—Wang Law Firm; Li K. Wang

57 ABSTRACT

An antenna structure is disposed on a substrate. The antenna
structure includes a M-shaped radiation body and a first radia-
tion body, and both share a feeding end and a grounding end.
The feeding end and the grounding end are disposed to a side
edge of the M-shaped radiation body. The positions of the
feeding end and the grounding end allow the ™-shaped radia-
tion body to form the operation of two frequency bands.
Moreover, the first radiation body is vertically extended from
the side edge near the feeding end disposed to the M-shaped
radiation body, and continuously extended from an end to
keep a spacing between periphery of the M-shaped radiation
body and the first radiation body, and extended to a front of an
opening of the M-shaped radiation body, thereby vertically
extending toward the opening. Therefore, the first radiation
body could provide the operation of another frequency band.
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According to one embodiment, an antenna device includes a
short circuit path, a first open-ended element, a feed side
element, a second open-ended element, and a short circuit
element. One end of the short circuit path is connected to a
ground point near a feed point. The first open-ended element
extends from another end of the short circuit path. The feed
side element extends from near the feed point in a direction in
which the first open-ended element extends with an edge
close to ground. The second open-ended element extends
from near an end of the feed side element in the direction in
which the first open-ended element extends. The short circuit
element connects between an end of the first open-ended
element and a point on an edge of the feed side element
opposite the edge close to the ground or a point on the second
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7 ABSTRACT

A broadband antenna system includes a ground plane, a metal
plate parallel to the ground plane, and constituting a capaci-
tance load against the ground plane, and a radiation structure
connected perpendicularly to the ground plane and the metal
plate. The radiation structure includes a feed conductor to
supply an electric signal, a short-circuit stub to transfer the
supplied electric signal to the ground plane, a conducting
bridge to interconnect the feed conductor and the short-circuit
stub, which is separated from the metal plate, and a radiating
conductor connected to the ground plane the metal plate, and
coupled to the supplied electric signal to thereby radiate elec-
tromagnetic waves.
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57 ABSTRACT

A multi-band antenna for use in a wireless communications
network provides frequency support for different wireless
technologies in a single structure. This substantially reduces
installation costs and can be the only solution in limited space
installation sites. In one instance, the multi-band antenna has
two serial feedlines carrying respective anode and cathode
components of RF signals. Each, comprising serial feedlineis
coupled to two or more different length dipole elements. Each
dipole element of a given length attached to the first serial
feedline has a corresponding dipole element of approxi-
mately equal length attached to the second serial feedline and
oriented, with respect to the first dipole element so as to form
a dipole. Thus, at least two dipoles of differing lengths are
formed, enabling performance in two different bands by the
antenna. The gain of the antenna for any particular band is
determined by the number of dipoles corresponding to that
band contained within the antenna.
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(57) ABSTRACT

A wireless device includes a housing having a shielding case
and a dielectric case. The housing receives a printed circuit
board and an antenna element. The printed circuit board has a
feeding pad, a first ground pad and a second ground pad. The
antenna has a feeding portion electronically coupled with the
feeding pad of the printed circuit board and a ground portion
electronically coupled with the shielding case for increasing
ground dimension to improve antenna characteristic. The first
and second ground pads of the printed circuit board electroni-
cally coupled with the shielding case for reducing coupling
effect to improve antenna characteristic.
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