US 20080186236A1

a2 Patent Application Publication (10 Pub. No.: US 2008/0186236 A1

a9y United States

Chen et al. 43) Pub. Date: Aug. 7, 2008
(54) MINIATURIZED MULTI-BAND ANTENNA (30) Foreign Application Priority Data
) Sep. 25,2006  (TW) wovvvvvooeeereeeeceeeeeeenen. 095135405
(76) Inventors: Yun-Ta Chen, Tao-Yuan City Jan. 8,2007 (TW) .. 096100709
(TW); Chien-Pang Chou, .. . .
Tao-Yuan City (TW); Chang-Hao Publication Classification
Hsieh, Tao-Yuan City (TW); Chia-I (51) Int.CL
Lin, Tao-Yuan City (TW) H01Q 9/04 (2006.01)
(52) US.Cl oot 343/700 MS
Correspondence Address: (57) ABSTRACT
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ERTY CORPORATION

P.O. BOX 506
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(21) Appl. No.: 11/854,557

(22) Filed: Sep. 13,2007

A multi-band antenna includes a bent flat copper antenna
forming a radiation surface to provide GSM-850/900/1800/
1900 or GPS multi-band applications, and an auxiliary
antenna coupled to the radiation surface providle WCDMA-
2100/UMTS-2100 multi-band applications. The radiation
surface and the auxiliary antenna are coupled to generate the
required bandwidth for multiple radiation bands and to opti-
mize the gain of radiation, so that the multi-band antenna can
provide a broad range of services.
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57) ABSTRACT

A microstrip antenna comprising a dielectric substrate, a
ground conductor provided on one surface thereof, aradiation
conductor provided on the other surface and having an area
smaller than that of the ground conductor, wherein generally
flat electric circuit part having a ground surface is arranged on
the surface of the radiation conductor, the ground surface of
the electric circuit part is connected with the radiation con-
ductor, and the plus terminal of the electric circuit part is
inserted through a hole made through the radiation conductor,
passed through the dielectric substrate out of contact with the
radiation conductor, and connected with the ground conduc-
tor. Consequently, the microstrip antenna can be installed
stably on any article without being impeded by the electric
circuit part even if the electric circuit part is connected sub-
stantially directly and projected.
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Disclosed is an antenna apparatus including a dielectric sub-
(73) Assignee: Mitsumi Electric Co. Ltd. strate, an antenna element formed of a metallic plate which is

disposed by having a predetermined space from the dielectric
substrate, a plurality of leg pieces which extend toward the
dielectric substrate from the antenna element, a chip capacitor
(21) Appl. No.: 12/011,354 which is electrically connected to the leg pieces and the
dielectric substrate and an insert member made of resin which
is inserted between the dielectric substrate and the antenna
(22) Filed: Jan. 25, 2008 element.
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Publication Classification
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HO1Q 1/38 (2006.01)

TG T AT of K 343/700 MS
(57) ABSTRACT

An antenna device for operating in a predetermined fre-
quency band has a resonator section, a semiconductor section
and an antenna section. The resonator section includes a first
conductor section, a dielectric section, and a second conduc-
tor section for specifying a reference potential against each
section which is arranged so as to oppose the first conductor
section through the dielectric section. A semiconductor sec-
tion is arranged so as to be sandwiched between the first
conductor section and the second conductor section. The
antenna section uses the second conductor section as a
grounding conductor, is substantially spherical, makes at
least its surface electroconductive, and is arranged on the first
conductor section.
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(549) VSWRIMPROVEMENT FOR BICONE

ANTENNAS
(75) Inventors: Donald N. Black, Cumming, GA
(US); John D. Voss, Cumming, GA
(US); Terence D. Newbury,
Hoschton, GA (US)
Correspondence Address:
KING & SPALDING LLP
1180 PEACHTREE STREET
ATLANTA, GA 30309-3521
(73) Assignee: EMS Technologies, Norcross, GA
Us)
(21) Appl. No.: 12/012,879
(22) Filed: Feb. 6,2008
Related U.S. Application Data
(60) Provisional application No. 60/899,806, filed on Feb.

6, 2007, provisional application No. 60/899,813, filed
on Feb. 6, 2007.

Publication Classification

(51) Int.CL

HO1Q 13/04 (2006.01)

HO01Q 13/02 (2006.01)
(52) US.CL oo 343/773;343/772
(57) ABSTRACT

A broadband bicone antenna system supports improved
VSWR operation of a high-impedance bicone antenna having
a reduced aperture size, high input impedance at the central
vertex of the cones, one or more pattern tuning filters associ-
ated with the cones, and input filtering for frequency selective
impedance matching. Pattern tuning filters can improve the
radiation pattern at different frequencies by controlling the
electrical length of the antenna in response to the frequency
components of the associated wideband signal. Impedance
matching input filters can improve the signal matching to
couple radio frequency energy into the antenna system from
a feed line. Mutual tuning of the pattern tuning filters; the
impedance matching input filters; and the impedance of the
bicone antenna itself can improve the overall voltage standing
wave ratio (VSWR) performance of the bicone antenna sys-
tem over a broad range of operating frequencies.
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Publication Classification

(51) Int.CL
HO1Q 13/04 (2006.01)

(52) US.CL oo 343/773

(57) ABSTRACT

A broadband bicone antenna supports frequency selective
control of electrical length. Frequency selective control of the
electrical length of an antenna can provide an antenna exhib-
iting two or more different electrical lengths where use of
each length depends upon the operating frequencies of the
signals. The electrical length of the bicone antenna may be
reduced in response to higher operating frequencies. Such
reduction in electrical length at higher frequencies can pro-
vide improved antenna radiation patterns for the antenna.
Further, the electrical length of the bicone antenna may be
increased in response to low frequency operation. Such
increase in electrical length may improve VSWR perfor-
mance at lower frequencies. Simultaneous operation of the
bicone antenna at varied electrical lengths for varied fre-
quency bands can provide improved broadband performance
of the antenna.
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(73) Assignee: AXALTO SA, Meudon (FR) 6D ABSTRACT
In general, the invention relates to a method for manufactur-
21)  Appl. No.: 11/913,541 ing a wired antenna on a plastic sheet forming an inlet for
(1) Appl. No smart card. The method includes affixing a wired antenna
onto the plastic sheet, and affixing at least one metallic plate
(22) PCT Filed: Apr. 28, 2006 onto both ends of the wired antenna.
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ARRAY ANTENNA SYSTEM (1) Tnt.CL
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(52) US.Cl i 342/373
Correspondence Address:
N
ggFI‘)é)Il\‘ILELL BOEHNEN HULBERT & BERG- 57 ABSTRACT
300 S. WACKER DRIVE, 32ND FLOOR An electrically steerable phased array antenna system
CHICAGO, IL 60606 includes an array of antenna elements and a corporate feed
. network having an inner region for input of two input signals
(73)  Assignee: QINETIQ LIMITED A and B. The corporate feed network has two outer regions
. and generating vector combinations of respective input sig-
(1) Appl.No.: 11/914,083 nals and other input signal fractions. Each outer region has a
(22) PCT Filed: Mav 5. 2006 splitting and combining network providing the vector com-
’ S binations as signals to antenna elements connected predomi-
(86) PCT No.: PCT/GB2006/001645 nantly peripherally to itself. Each splitting and combining
" network has input signal connections from the inner region
§371 (©)(1) disposed peripherally of the corporate feed network. Each
), (4 Date’: Nov. 9, 2007 consists of splitters and adding/subtracting elements imple-
’ mented as hybrid couplers some of which have re-entrant or
(30) Foreign Application Priority Data meandered track sections. Hybrid meandered track sections
have multiple widths for signal weighting. The corporate feed
May 12,2005  (GB) ooveereeiieeicieieee 0509647.4 network is configured to avoid track cross-overs.
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(22) Filed: Nov. 1, 2005
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Publication Classification

(1) Int.CL
HOIQ 9/04 (2006.01)
(52) US.Cl coooioooeeioeeoeeeeeeeeeeeeeeeeeeeeeeeeen 343/700 MS

57) ABSTRACT

An antenna device includes a membrane, and a conductor
wire coupled to the membrane for electrically coupling the
membrane to various electric facilities or telecommunication
apparatus, the membrane is preferably made of metallic
reflective material that may be applied onto the typical com-
pact discs and that includes a conductivity and dielectric
coeflicient for facilitating a signal receiving and transmitting
effect to the antenna device. The membrane may include a
flexible structure and attachable onto various objects to con-
form the outer contours of the objects.
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Correspondence Address:

BAKER BOTTS LLP

C/O INTELLECTUAL PROPERTY DEPART-
MENT

THE WARNER, SUITE 1300, 1299 PENNSYLVA-
NIA AVE, NW

WASHINGTON, DC 20004-2400 (US)

(21) Appl. No.: 12/018,184
(22) Filed: Jan. 22, 2008

Related U.S. Application Data

(63) Continuation-in-part of application No. PCT/JP2006/
310593, filed on May 26, 2006.

Publication Classification

(51) Int.CL
HOI1Q 904 (2006.01)
[E2) R 0X- T o) K 343/700 MS

(57 ABSTRACT

An antenna connected to a circuit portion and configured to
effect transmission and reception of information by radio
communication, the antenna including a driven meander line
portion which has a feed section connected to the circuit
portion and which is a line conductor formed in a meandering
pattern, and a parasitic meander line portion which does not
have a feed section connected to the circuit portion and which
is a line conductor formed in a meandering pattern and posi-
tioned relative to the driven meander line portion, so as to
influence an input impedance of the driven meander line
portion. Also disclosed is a radio-frequency identification tag
including the antenna.
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(52) US.Cle i 343/702
Correspondence Address:
HARRITY SNYDER, L.L.P.
11350 RANDOM HILLS ROAD, SUITE 600 (57) ABSTRACT
FAIRFAX, VA 22030 L L. . .
A portable communication device is provided, which
(73) Assignee: SONY ERICSSON MOBILE includes a radio communication unit, an antenna exciter ele-
COMMUNICATIONS AB, Lund ment for connection to the radio communication unit and
(SE) ground and at least one further antenna element provided on
one side of the antenna exciter element. The further antenna
(21) Appl. No.: 11/681,320 elements comprise a first mass block of electrically conduct-
. ing material including components provided for the operation
(22) Filed: Mar. 2, 2007 of the portable communication device. The mass block is

dimensioned for operating in a frequency band in which

communication is desired when being excited by the antenna

(60) Provisional application No. 60/887,913, filed on Feb. exciter element and each mass block and the antenna exciter
2,2007. element extend in three dimensions.
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AND METHOD FOR FABRICATING THE
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TSENG-HSIANG HU, Tu-Cheng
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(Tw)

(75) Inventors:

Correspondence Address:
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30) Foreign Application Priority Data

Jan. 19,2007  (CN) .coeeveveeenrineecne 200710073005.7
Publication Classification

(51) Int.CL
H01Q 1/24 (2006.01)

(52) US.CL .o 343/702
(€))] ABSTRACT

An antenna device (10) of a consumer electronic product is
formed on an outer surface (302) of a shell (30) of the elec-
tronic product. The shell of the consumer electronic product
is adapted for forming an enclosure of an electronic product.
The antenna device extends on a planar plane and is integrally
formed with and is coated on the outer surface of the shell. A
method for making the antenna device includes: (A) provid-
ing a consumer electronic product having a shell for forming
the antenna device on an outer surface thereof, the shell being
adapted for enclosing components of the consumer electronic
product therein; (B) coating a copper layer on the outer sur-
face of the shell of the electronic product; (C) forming cir-
cuitry out of the copper layer to form the antenna device.
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Publication Classification

Int. C1.

HOI1Q 1/48 (2006.01)

(52) US.CL oo 343/845

(57) ABSTRACT

A U shape three dimensional multi-frequency antenna, com-
prises a first radiation body having an L. shape; a second
radiation body being connected to the first radiation body;
one end of the second radiation body being vertically con-
nected to the first radiation body; a connecting portion con-
nected to the second radiation body at one end thereof as an
integral body; a connection of the connecting portion and the
second radiation body being formed as a signal feeding point;
a signal feeding wire being connected to the signal feeding
point at one end thereof; another end of the signal feeding
wire serving for being installed with an antenna receiver; and
a grounding path connected to another end of the connecting
portion; a potential of the grounding path being identical to
the antennal receiver.
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AND A STRUCTURE THEREOF (51) Int.CL
o H01Q 1/00 (2006.01)
(75) Inventor: Ming-Hao Yeh, Zhubei City (TW) (52) US.Cl oo 343/700 MS
Correspondence Address: S ABSTRACT
REED SMITH LLP A PCB antenna, comprising: a substrate; a radiator, patterned
3110 FAIRVIEW PARK DRIVE, SUITE 1400 on the substrate, having a branch point; a ground on the
FALLS CHURCH, VA 22042 substrate; a short path, patterned on the substrate, having two
ends where one end is connected to the ground and the other
(73) Assignee: MediaTek Inc end is connected to the branch point of the radiator; and at
' ) least one passive element coupled between the radiator and
the short path, is disclosed. The resonant frequency and/or the
(21) Appl. No.: 11/707,148 input impedance of the PCB antenna can be adjusted accord-
ing to a distance between the passive element and the branch
(22) Filed: Feb. 16, 2007 point of the radiator.
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Publication Classification

(51) Int.CL

HO01Q 9/04 (2006.01)
TE TR AT ol R 3437700 MS
67 ABSTRACT

In a broadband antenna unit including a ground plate, an
antenna element disposed in the vicinity of an end of the
ground plate, and a dielectric 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 extending
from the folded plate-shaped monopole antenna portion. The
antenna element is disposed on the side of one side edge ofthe
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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KENYON & KENYON LLP

1500 K STREET N.W., SUITE 700

WASHINGTON, DC 20005
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Related U.S. Application Data

Provisional application No. 60/680,693, filed on May
13, 2005, provisional application No. 60/778,323,
filed on Mar. 2, 2006.

(30) Foreign Application Priority Data
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Publication Classification
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H01Q 21/28 (2006.01)
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57 ABSTRACT

The present invention refers to an antenna diversity system
comprising at least a first antenna and a second antenna
wherein the first antenna substantially behaves as an electric
current source or as a magnetic current source, and the second
antenna substantially behaves as an electric current source or
as a magnetic current source and a corresponding wireless
device. Further the invention relates to an SMT-type slot-
antenna component comprising at least one conductive sur-
face or sheet of metal in which the pattern of a slot is created,
at least one contact terminal accessible from the exterior of
said component to electrically connect the conductive surface
included in the slot-antenna component with the ground plane
of a circuit board such as a printed circuit board and a corre-
sponding wireless device.
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Publication Classification

(51) Int.CL

HO1Q 5/01 (2006.01)
(52) US.CL oo 3431795
(57) ABSTRACT

A multiple frequency dipole antenna is provided. The antenna
includes a plurality of conductive traces on a substrate (flex-
ible or rigid). One conductive trace comprises the radiating
portion and includes a plurality of radiating arms asymmetri-
cally arranged. The other conductive trace comprises the
ground portion and includes a plurality of ground arms. Radio
frequency power is supply using, for example, a coaxial cable
feed. The outer conductor of the coaxial cable feed is attached
ground portion (either substantially parallel or perpendicular
to a portion of the ground arms. The central conductor of the
cable traverses a gap between the radiating portion and
ground portion and is coupled to the radiating portion distal
from the radiating arms.
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An antenna is formed integrally into one piece and has a
ground plane, a feeding strip and two pairs of radiating
patches. The feeding strip is connected integrally to the
ground plane. The pairs of the radiating patches are formed
symmetrically and integrally on the feeding strip. The
antenna formed integrally into one piece simplifies the manu-
facture of the antenna lowers the manufacturing cost of the
antenna.
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A coupling antenna has a ground plane, a main radiating
assembly and a secondary radiating assembly. The main radi-
ating assembly is mounted on the ground plane and has a
substrate, a feeding-and-coupling assembly and a shorting
member. The feeding-and-coupling assembly has a feeding
member, a coupling member and an extension member. The
second radiating assembly is mounted on the ground plane, is
connected to the main radiating assembly and has a first
radiating patch and a second radiating patch. With the exten-
sion member and the first and second radiating patches, oper-
ating bandwidth of the coupling antenna is improved.
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A coupling antenna has a substrate, an inducting conductor, a
ground plane, a first coupling member and a second coupling
member. The inducting conductor is mounted on the sub-
strate. The ground plane is formed on and protrudes from the
inducting conductor and is mounted on the substrate. The first
coupling member is mounted on the substrate and is con-
nected to a feeding cable. The second coupling member is
mounted on the substrate and is connected to the first coupling
member. The coupling antenna with the first coupling mem-
ber, the second coupling member and the inducting conductor
has a wide bandwidth and a small size.
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(57) ABSTRACT

An antenna device includes a grounding board having an
edge, and an antenna provided on the grounding board. The
antenna includes a dielectric block having a top surface, a
bottom surface, and a side surface, a radiator electrode pro-
vided on the top surface, a short-circuit electrode provided on
the side surface. The radiator electrode includes a short-cir-
cuited end connected to the second end of the short-circuit
electrode, and a portion extending from the short-circnited
end and along the outer periphery of the top surface of the
dielectric block. The portion of the radiator electrode has an
open end located at the first side of the dielectric block. The
side surface of the dielectric block is substantially flush with
the edge of the grounding board. This antenna device
improves radiation characteristics of the chip antenna and
allowing a communication device to have a small size.
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In the present invention, a patch antenna wherein electric
waves in two frequency bands can be transmitted and
received is provided with smaller dimensions and a lower cost
than in the conventional arts. The patch antenna has a radia-
tion electrode and a ground conductor disposed to oppose
each other, and has dielectrics in the gap between the radia-
tion electrode and the ground conductor. The radiation elec-
trode and the ground conductor are made of a material being
excellent in electric conductivity. The radiation electrode is
rectangular in a plan view. A power supplying part is disposed
at a position having substantially the same distance from the
opposing two sides of the radiation electrode. The thickness
of the dielectrics differs with a boundary located at the posi-
tion of distance a from one terminal side of the radiation
electrode in the longer-side direction of the radiation elec-
frode.
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A disclosed antenna apparatus includes a base made of a
dielectric material; an antenna element pattern formed on a
surface of the base; a ground pattern formed in a position
adjacent to and opposite to the antenna element pattern on the
same surface of the base; and a surface-mounted coaxial
connector mounted on the ground pattern in a position close
to a feeding point of the antenna element pattern.
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A patch antenna for achieving a vertically-polarized radiation
pattern is described. The patch antenna includes a closed-
curve slot within which a signal feed point is located. Parasitic
slots are disposed outside or inside the closed-curve slot. In
one embodiment, the closed-curve slot is a ring slot and the
parasitic slots are arc slots having a common center point with
the ring slot. The antenna may further include a lower patch
capable of producing a different radiation pattern with differ-
ent polarization and at a different frequency band, to result in
a dual-band antenna. The dual-band antenna may operate in
the 5.9 GHz DSRC and 1.575 GHz GPS bands.
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(57) ABSTRACT

An antenna connected 1o a circuit portion and configured to
effect transmission and reception of information by radio
communication, the antenna including a driven meander line
portion which has a feed seclion connected (o the circuit
portion and which is a line conductor formed in a meandering
pattern, and a parasitic meander line portion which does not
have a feed section connected to the circuit portion and which
is a line conductor formed in a meandering pattern, the para-
sitic meander line portion being positioned relative to the
driven meander line portion, so as to influence an input
impedance of the driven meander line portion, wherein the
driven and parasitic line portions have respective extensions
of the line conductors formed at respective opposite longitu-
dinal ends of the antenna. Also disclosed in a transponder in
the form of a radio-frequency identification tag including the
antenna and capable of radio communication with an inter-
rogator.
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A portable antenna device includes a circuit board having a
ground pattern, an antenna including a spirally wound exter-
nal element and a spirally wound internal element coaxially
disposed inside the external element at a distance from the
first element so that one of the external and internal elements
forms a signal wire and the other forms a ground wire. The
circuit board includes plural passive elements each of which
has a different impedance and a switch unit that selectively
connects the antenna with the ground via one of the passive
elements to provide a resonance characteristic of radio wave
that has a frequency deference from a resonance characteris-
tic provided by any other passive element.
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There is provided a mobile communication terminal includ-
ing: a dielectric substrate; a ground surface formed on a first
arca of the diclectric substrate; a radiation part disposed on a
second area where the ground surface is not formed. at a
predetermined distance from the dielectric substrate, the
radiation part having first and second slots formed thereon; a
feeding line formed on the second area of the dielectric sub-
strate and having one end connected to the radiation part; a
ground line disposed on the second area of the dielectric
substrate at a predetermined distance from the feeding line
and having one end connected to the radiation part and
another end connected to the ground surface; and a matching
ground surface formed on the second area of the dielectric
substrate, the matching ground surface disposed in a super-
imposed relationship with a portion of the radiation part and
extending from the ground surface to be capacitively coupled
to the radiation part.
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Contactless label designed to ensure the traceability of an
object featuring a microcircuit (16) and a Y-shaped dipole
antenna connected to the microcircuit, which contains infor-
mation necessary for tracing the object, which can be read
with a reader through the exchange of ultra high frequency
(ULIF) electromagnetic waves. The antenna includes three
main wires, a first main wire (10), a second main wire (12)
forming a dipole with the first main wire and a third main wire
(14) forming a second dipole with the first main wire. The
angle between the first and second main wires is equal to the
angle between the first and the third main wires and the angle
between the second main wire and the third main wire is
between 60° and 180°. Each of the main wires features a
secondary wire (24, 26, or 28) at its end perpendicular to the
main wire.
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A wireless communication device includes multiple antennas
spaced apart from each other. Also included is a dielectric
substrate with electrically conductive ground areas along the
substrate opposite the antennas. Signal coupling is decreased
between the antennas by connecting the ground areas
together with an isolation structure. In one nonlimiting form,
this structure includes an electrically conductive meander line
structure.
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