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Description

[0001] The present invention pertains to a dual-polar-
ization antenna’s radiating element.
[0002] So-called "butterfly" radiating elements which
are made up of multiple assembled parts, as described
in the document EP-0 895 303. The radiating element
comprises two orthogonal dipoles each comprising two
conducting elements; each conducting element is folded
into a V to form two wings, mounted on a reflector or
ground plane. However, this configuration has a direc-
tivity limitation. As the surface currents traveling through
the wings are limited, it is at best equivalent to two half-
wave dipoles arranged orthogonally.
[0003] So-called "TV" radiating elements are also
known, used in television transmission antennas. Their
cast structure is fairly difficult to construct. Additionally,
this structure requires that the radiating element is sup-
plied by four coaxial cables.
[0004] So-called "patch" radiating elements are also
known, printed on a printed circuit board (PCB), for which
multilayer techniques should be used in order to achieve
the desired characteristics. These radiating elements are
generally made up of a square conducting surface which
is approximately a half-wavelength on each side. How-
ever, the currents, which are neither concentrated nor
guided, are distributed across the entire square surface,
which results in lower polarisation purity. Furthermore,
the usable frequency band is narrow, about � 5% around
the central frequency.
[0005] US-2007/241983 describes a radiating element
comprising two pairs of dipoles, each having two arms,
forming a square around a central region.
[0006] US-6,313,809 describes a dual-polarized di-
pole radiator comprising individual dipoles with collinear
arms, two dipoles forming a dipole square. Each dipole
is fed by a symmetrical line.
[0007] FR-2 311 422 describes a folded back doublet
microstrip antenna comprising two symmetrical rectan-
gular conductive half-plates separated at their one ends
by a cut and a long continuous conductive plate separat-
ed from one side of each of said half-plates by a gap said
continuous plate being joined at its ends to respectively
the other ends of said half-plates. The doublet is supplied
by a band-form line, each of the conductive surfaces serv-
ing as earth surfaces to the band line.
[0008] The purpose of the present invention is to im-
plement a dual-polarization antenna’s radiating element
having a very large current surface area, and conse-
quently a maximized directivity.
[0009] Another purpose of the invention is to propose
a dual-polarization antenna’s radiating element whose
radio-electric characteristics are stable over a very large
frequency band.
[0010] Another purpose of the invention is to propose
a dual-polarization antenna’s radiating element whose
volume and cost are minimized.
[0011] The object of the present invention as defined

in independent claim 1 is a dual-polarization antenna’s
radiating element comprising a pair of half-wave dipoles
for each polarization, each dipole forming a conductive
rectangular plate whose ends are folded onto the central
section, and a junction in the form of a conducting strip
ensuring the link between these two dipoles with the
same polarization. According to the invention, the dipoles
are disposed upon a first surface of a dielectric medium,
each pair of dipoles being respectively supplied by a mi-
croband conducting line disposed upon an opposite sec-
ond surface of the dielectric medium. Also according to
the invention, the conducting lines respectively supplying
each of the pairs of dipoles are placed within the same
plane, and a jumper cable ensures that one line overlaps
the other at the crossing point.
[0012] According to one preferred embodiment, the
junction is connected to the dipole at a point where the
current is at a maximum and voltage is at a minimum,
which makes it possible not to change the distribution of
currents within the radiating element.
[0013] According to another embodiment, each polar-
ization’s pair of dipoles is supplied by a single coaxial
cable. The coaxial cable is connected to a supply line,
for example a microstrip, which supplies each pair of di-
poles.
[0014] According to another embodiment, a single
pair’s dipoles are separated from one another by a dis-
tance of a half-wavelength.
[0015] According to a first embodiment, the dipoles are
printed onto the lower surface of the dielectric medium,
and the conducting lines are printed onto the upper sur-
face of the dielectric medium.
[0016] According to a second embodiment, at least
one of the components of the radiating element chosen
from among the dipoles, injunctions, and the supply lines
is cut from a thin metal plate.
[0017] According to one variant, a pair of dipoles and
the corresponding junction is cut from a single piece with-
in a thin metal plate.
[0018] The invention discloses a radiating element
which is equivalent to two half-wave dipoles for each po-
larization, owing to surface currents traveling over a larg-
er surface area than in a "butterfly" radiating element of
the prior art. As this radiating element’s directivity is great-
er than for the radiating elements of the prior art, only a
reflecting plane with lower dimensions is needed to lead
to an equivalent beamwidth. As the radiating element is
more directive, the backfire value is lower. Consequently,
the double-polarization antennas resulting from the join-
ing of these radiating elements is smaller and thicker than
the antennas of the prior art.
[0019] The inventive radiating element is mechanically
very simple, and includes fewer parts than the radiating
elements of the prior art. In particular, it includes only two
coaxial cables, a ground plane or reflector with reduced
surface area, and potentially an insulating plane sub-
strate, for example such as the one used for a printed
circuit board, compared with the many parts used for con-
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structing the radiating elements of the prior art. The con-
struction of the inventive radiating element does not re-
quire any welding, and minimizes the materials used.
[0020] From an impedance standpoint, the radiating
element is large-band, owing to the coupling of the half-
wave dipoles, which makes it possible to reduce the dis-
tance between the dipoles and the reflector, and there-
fore to achieve a less thick antenna. It is no longer nec-
essary to add a balun.
[0021] The inventive radiating element may be used
in large-band antennas, typically including multiple
bands, for example DCS, PCS, and UMTS. It is possible
to adapt the impedance to a large frequency band by
using the significant surface area available for the micro-
strip line.
[0022] A further object of the invention is a double-
polarization antenna comprising radiating elements as
described above.
[0023] Other characteristics and advantages of the in-
vention will become apparent while reading the following
description of embodiments, which are non-limiting and
given for purely illustrative purposes, and in the attached
drawing, in which:

- Figure 1 depicts a perspective view of a radiating
element according to one embodiment of the inven-
tion,

- Figure 2 shows in detail the pairs of dipoles of the
radiating element of Figure 1,

- Figure 3 depicts a top view of another embodiment
of a radiating element,

- Figure 4 is the co-polarization and cross-polarization
radiation pattern of the radiating element of Figure
1. The intensity of the radiation R in dB is given as
the y-axis, and the radiation angle ϕ in degrees is
the x-axis.

- Figure 5 depicts the reflection coefficient of each of
the pairs of dipoles of Figure 1 both during co-polar-
ization and cross-polarization, and the insulation be-
tween the two pairs of dipoles. The reflection coeffi-
cient and the insulation I in dB is given as the y-axis,
and the frequency F in GHz as the x-axis.

[0024] In the embodiment, of the invention depicted in
Figures 1 and 2, a radiating element 1 is mounted onto
a metal plate serving as a reflector 2 placed a short dis-
tance away, about one quarter-wavelength of the radiat-
ing element 1. The reflector’s 2 edges are folded or
shaped so as to enable adjustment of the radiation pat-
tern.
[0025] The double-polarization radiating element 1
comprise, for the first polarization, a first dipole 3 and a
second dipole 4, and for the second polarization, a third
dipole 5 and a fourth dipole 6. The dipoles 3, 4, 5, 6 are
rectangular planes forming "C" shapes, the two ends 7
being folded onto the central section 8 so as to create a
T-shaped slope 9 between these sections. Between the
two dipoles 3, 4 and 5, 6 of the same polarization, positive

or negative, a junction 10, 11 in the form of a strip joins
the two dipoles 3, 4 and 5, 6 of the same pair. The jonction
10, 11 is connected to the dipoles 3, 4, 5, 6 at points
where the current is at a maximum and voltage is at a
minimum, which makes it possible to not change the dis-
tribution of currents within the radiating element. The di-
poles of each pair 3, 4 and 5, 6 are separated from one
another by a distance of a half-wavelength.
[0026] The dipoles 3, 4, 5, 6 as well as their respective
junctions 10, 11 are printed onto the lower face of the
dielectric medium 12 of a printed circuit. The upper face
of the dielectric medium 12 supports the microstrip supply
lines 13 of each of the dipoles. The junctions 10, 11 of
the dipoles 3, 4, 5, 6 are used as a ground plane for the
microstrip line 13. As shown in detail in Figure 3, the pair
of two dipoles 3, 4 and 5, 6 for each polarization is directly
supplied near the center of the radiating element 1 by a
single coaxial cable 14, each cable 14 supplying the
microstrip lines 13 associated with one of the junctions
10 or 11.
[0027] As the microstrip lines 13 are coplanar, a jumper
cable 15 ensures that the microstrip lines 13 overlap one
another at their crossing point. Having coplanar micros-
trip lines 13 affords many advantages when constructing
radiating elements 1, particularly in terms of form factor,
complexity of assembly, and cost. The problem of mini-
mizing the volume and cost of the radiating element 1 in
comparison to existing elements has thereby been
solved. This is because when the supply lines are ar-
ranged on either side of the dielectric medium, this re-
quires using two dielectric medium thicknesses separat-
ed by a ground plane. Additionally, the rounding of the
dipoles, via the braid surrounding the coaxial cable, be-
comes very complicated. In this situation, it is understood
that, particularly owing to its more complicated construc-
tion and the increase in the quantity of materials needed,
the final product is much more expensive than the radi-
ating element 1 of the invention.
[0028] Dipoles 3, 4, 5, 6 may be constructed by etching
a copper substrate of the type used to create printed cir-
cuit boards. A conductive paint can also be used, or the
technique of screenprinting.
[0029] This concept enables the proximity between the
radiating element 1 and the reflector 2 leading to a total
antenna thickness which may be less than 80 mm, and
preferentially about 60 mm for the GSM 900 and, as op-
posed to 85 mm at present. The radiating element 1 en-
ables satisfactory uncoupling (approximately 30 dB of
insulation) between the two layers of dipoles 3, 4 and 5, 6.
[0030] According to another embodiment depicted in
Figure 3, the pair of dipoles 30, 31 and their junction 32
are directly tied into a thin conductive plate, for example
from a single part. A substrate with a large surface area
is no longer necessary, and the supply lines 33 may be
placed directly onto the cut plate, with a localized insu-
lating substrate being placed in between. The supply
lines 33 may also be cut from a thin conductive plate. In
this situation, the jumper cable may be created directly
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by folding the cut plate.
[0031] Figure 4, which depicts the radiation pattern of
the radiating element, will now be considered. The bell-
shaped group of curves 40 corresponds to the co-polar-
ization components, and the V-shaped group of curves
41 corresponds to the cross-section polymerization com-
ponent, respectively for frequencies of 800 MHz, 900
MHz, 1 GHz, and 1.1 GHz. The cross-section polymeri-
zation depicted by the V-shaped curves 41 must be min-
imized. The usable frequency band is about �21%
around the central frequency. At a radiation level R =
-3dB, the beamwidth ∆ϕ 42 is about 60° to 65°, and the
variation in the opening 43 (gap between the curves) re-
mains very low within the frequency band studied (800
MHz to 1.1 GHz). The distinction between the two polar-
izations, shown as the distance between the group of co-
polarization curves 40 and the group of cross-polarization
curves 41 is better than 32dB within the azimuth axis ϕ 0°.
[0032] Figure 5 depicts the reflection coefficient C for
the two pairs of dipoles and the insulation I between these
pairs. The reflection coefficient 50, 51 remains greater
than 15dB for each of the two pairs of dipoles over a
frequency band of 850 MHz to 1180 MHz. The usable
frequency band is about � 16.5% around the central fre-
quency, as opposed to about �10% around the central
frequency for a "patch" radiating element of the prior art.
The insulation 52 between the two pairs of dipoles re-
mains better than 26dB over an extremely broad frequen-
cy band.
[0033] These Figures 4 and 5 show that the radio-elec-
tric characteristics of the radiating element, according to
the embodiment of the invention just described, are ad-
vantageously stable over a very broad frequency band.

Claims

1. A dual-polarization antenna’s radiating element
comprising a pair of half-wave dipoles (3, 4 and 5,
6) for each polarization, each dipole forming a con-
ductive rectangular plate whose ends (7) are folded
onto the central section (8), and a junction (10, 11)
in the form of a conducting strip ensuring the link
between these two dipoles (3, 4; 5, 6) with the same
polarization, characterized in that the dipoles (3,
4; 5, 6) are disposed upon a first surface of a dielectric
medium (12), each pair of dipoles (3, 4 and 5, 6)
being respectively supplied by a microband conduct-
ing line (13) disposed upon an opposite second sur-
face of the dielectric medium, and that the conduct-
ing lines (13) respectively supplying each of the pairs
of dipoles are placed within the same plane, a jumper
cable (15) ensures that one line overlaps the other
at the crossing point.

2. A radiating element according to claim 1, wherein
the junction (10, 11) is connected to the dipole (3, 4,
5, 6) at a point where the current is at a maximum

and the voltage is at a minimum.

3. A radiating element according to one of the claims
1 and 2, wherein the pair of dipoles (3, 4; 5, 6) of
each polarization is supplied by a single coaxial ca-
ble (14).

4. A radiating element according to one of the claims
1 to 3, wherein the dipoles (3, 4; 5, 6) of a single pair
are separated from one another by a distance of a
half-wavelength.

5. A radiating element according to one of the claims
1 to 4, wherein the dipoles (3, 4; 5, 6) are printed
onto the lower face of the dielectric medium (12),
and the conducting lines (13) are printed onto the
upper face of the dielectric medium (12).

6. A radiating element according to one of the claims
1 to 4, wherein at least one of the radiating element’s
components chosen from among the dipoles (30,
31), the junctions (32), and the supply lines (33) is
cut from a thin metal plate.

7. A radiating element according to claim 6, wherein
one pair of dipoles (30, 31) and the corresponding
junction (32) are cut from a single piece within a thin
metal plate.

8. A double-polarization antenna comprising radiating
elements according to one of the preceding claims.

Patentansprüche

1. Dualpolarisiertes abstrahlendes Element einer An-
tenne mit einem Halbwellendipol-Paar (3, 4 und 5,
6) für jede Polarisation, wobei jeder Dipol eine recht-
eckige Leiterplatte bildet, deren Enden (7) auf den
Zentralbereich (8) gefaltet sind, und einer Verbin-
dung (10, 11) in der Form eines Leiterbands, wel-
ches die Verbindung zwischen zwei Dipolen (3, 4;
5, 6) mit derselben Polarisation gewährleistet, da-
durch gekennzeichnet, dass die Dipole (3, 4; 5, 6)
auf einer ersten Oberfläche eines dielektrischen Me-
diums (12) angeordnet sind, wobei jedes Dipol-Paar
(3, 4 und 5, 6) jeweils von einer auf einer gegenüber-
liegenden zweiten Oberfläche des dielektrischen
Mediums angeordneten Mikroband-Leiterbahn (13)
versorgt wird, und dass die Leiterbahnen (13), wel-
che jeweils ein jedes der Dipol-Paare versorgen, auf
derselben Ebene angeordnet sind, wobei ein Jum-
per-Kabel (15) gewährleistet, dass eine Bahn die an-
dere am Kreuzungspunkt überlappt.

2. Abstrahlendes Element nach Anspruch 1, wobei die
Verbindung (10, 11) an einem Punkt, an welchem
der Strom maximal und die Spannung minimal ist,
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an den Dipol (3, 4; 5, 6) angeschlossen wird.

3. Abstrahlendes Element nach einem der Ansprüche
1 und 2, wobei das Dipol-Paar (3, 4; 5, 6) einer jeden
Polarisation von einem einzelnen Koaxialkabel (14)
versorgt wird.

4. Abstrahlendes Element nach einem der Ansprüche
1 bis 3, wobei die Dipole (3, 4; 5, 6) eines einzelnen
Paars durch einen Abstand von einer halben Wel-
lenlänge voneinander getrennt sind.

5. Abstrahlendes Element nach einem der Ansprüche
1 bis 4, wobei die Dipole (3, 4; 5, 6) auf die untere
Fläche des dielektrischen Mediums (12) aufgedruckt
sind und die Leiterbahnen (13) auf die obere Fläche
des dielektrischen Mediums (12) aufgedruckt sind.

6. Abstrahlendes Element nach einem der Ansprüche
1 bis 4, wobei mindestens eine Komponente des ab-
strahlenden Elements, gewählt unter den Dipolen
(30, 31), den Verwindungen (32) und den Versor-
gungsleitungen (33), aus einer dünnen Metallplatte
geschnitten sind.

7. Abstrahlendes Element nach Anspruch 6, wobei ein
Dipol-Paar (30, 31) und die entsprechende Verbin-
dung (32) aus einem Einzelstück innerhalb einer
dünnen Metallplatte geschnitten sind.

8. Dualpolarisierte Antenne mit abstrahlenden Ele-
menten gemäß einem der vorstehenden Ansprüche.

Revendications

1. Elément rayonnant d’antenne à double polarisation
comprenant un couple de dipôles demi-onde (3, 4
et 5, 6) pour chaque polarisation, chaque dipôle for-
mant un plan rectangulaire conducteur dont les ex-
trémités (7) sont repliée sur la partie centrale (8), et
une jonction (10, 11) en forme de ruban conducteur
assurant la liaison entre les deux dipôles (3, 4 ; 5, 6)
d’une même polarisation, caractérisé en ce que les
dipôles (3, 4 ; 5, 6) sont disposés sur une première
face d’un support diélectrique (12), chaque couple
de dipôle (3, 4 et 5, 6) étant respectivement alimenté
par une ligne conductrice (13) de type microbande
disposée sur une seconde face opposée du support
diélectrique, et en ce que les lignes conductrices
(13) alimentant respectivement chacun des couples
de dipôle étant placées dans le même plan, un ca-
valier (15) assure le chevauchement d’une ligne par
rapport à l’autre au point de croisement.

2. Elément rayonnant selon la revendication 1, dans
lequel la jonction (10, 11) est connectée au dipôle
(3, 4, 5, 6) en un point où le courant est maximal et

la tension minimale.

3. Elément rayonnant selon l’une des revendications 1
et 2, dans lequel le couple de dipôles (3, 4 ; 5, 6) de
chaque polarisation est alimenté par un seul câble
coaxial (14).

4. Elément rayonnant selon l’une des revendications 1
à 3, dans lequel les dipôles (3, 4 ; 5, 6) d’un même
couple sont éloignés l’un de l’autre par une distance
d’une demi-longueur d’onde.

5. Elément rayonnant selon l’une des revendications 1
à 4, dans lequel les dipôles (3, 4 ; 5, 6) sont imprimés
sur la face inférieure du support diélectrique (12), et
les lignes conductrices (13) sont imprimées sur la
face supérieure du support diélectrique (12).

6. Elément rayonnant selon l’une des revendications1
à 4, dans lequel au moins un des composants de
l’élément rayonnant choisi parmi les dipôles (30, 31),
les jonctions (32) et les lignes d’alimentation (33) est
découpé dans une tôle métallique mince.

7. Elément rayonnant selon la revendication 6, dans
lequel un couple de dipôles (30, 31) et la jonction
(32) associée sont découpés d’une seule pièce dans
une tôle métallique mince.

8. Antenne à double polarisation comprenant des élé-
ments rayonnants selon l’une des revendications
précédentes.
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