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Description

TECHNICAL FIELD

[0001] The present invention is directed to a dual-band
antenna element and a base station comprising a plural-
ity of said dual-band antenna elements.

BACKGROUND

[0002] Today’s base station antennas are operating in
multiple bands typically with 6 45°polarization. Low-pro-
file implementation of dual-band radiating elements plays
a vital role for mass production. Printed circuit board tech-
nology was traditionally used to manufacture single or
multiband elements. However, multiband antennas have
more parts and hence multiple soldering joints. Such
base station antennas are known e.g. from EP 2 950 385
A1, WO 2012/055883 A1 or WO 2016/062356.
[0003] Therefore, a problem of the present invention
is to provide an improved concept for an antenna ele-
ment.

SUMMARY OF THE INVENTION

[0004] This problem is solved by the subject matter of
a dual band antenna element of claim 1 and a base station
of claim 16.
[0005] Advantageous implementations of the present
invention are further defined in the dependent claims
2-15.
[0006] In a first aspect, a dual-band antenna element
preferably for a base station antenna is provided, wherein
the dual-band antenna element comprises: a support
structure being a single molded part; a first feeding circuit
and a second feeding circuit both arranged on the support
structure; a first radiating element configured to radiate
in a first operating frequency band and arranged on the
support structure; wherein the first radiating element is
fed by the first feeding circuit; a second radiating element
configured to radiate in a second operating frequency
band being lower than the first operating frequency band
and arranged on the support structure; and wherein the
second radiating element is fed by the second feeding
circuit.
[0007] In this context, the single molded part is a struc-
ture, which is a result of a molding process, for example,
an injection molding process. Further, the first feeding
circuit and the second feeding circuit can each be micro-
strip transmission lines. Accordingly, a dual-band anten-
na element is provided, which provides a high mechan-
ical stability due to the provision of the single molded
part. Further, due to the provision of the support structure
as a single molded part a very simple and cost-effective
manufacturing process of the dual-band antenna ele-
ment is possible. Furthermore, the dual-band antenna
element is very compact with only a few elements making
up the dual-band antenna element, namely just the sup-

port structure, the first and second radiating element,
which also reduces the number of any hand-soldered
joints for connecting the elements of the dual band an-
tenna element.
[0008] Hence, an improved dual-band antenna ele-
ment is provided which is simple to manufacture, pro-
vides a minimum number of parts and hand-soldered
joints and at the same time provides good mechanical
stability.
[0009] In a first implementation form of the dual-band
antenna element according to the first aspect, the support
structure and the second radiating element are formed
by a single molded partly metalized part; wherein the
second radiating element is formed by a radiating ele-
ment metallization on the single molded partly metalized
part.
[0010] Thereby, a very compact arrangement can be
provided, in which the second radiating element is just
formed by a metallization on the support structure, there-
by further reducing the dimensions of the dual-band an-
tenna element.
[0011] In a second implementation form of the dual-
band antenna element according to the first aspect, the
second radiating element is a bended metal sheet at-
tached to the support structure.
[0012] This is an alternative in comparison to the first
implementation form mentioned above, which also con-
tributes for arriving at a very mechanically stable dual-
band antenna element, which is also very compact and
easy to manufacture.
[0013] In the dual-band antenna element according to
the first aspect, the support structure comprises a top
portion, a bottom portion and a first wall connecting the
top portion and the bottom portion, wherein at least a
portion of the first wall surrounds a hollow area; wherein
the first radiating element is arranged at the top portion;
further comprising a first metallization forming the first
feeding circuit and a balun metallization forming a balun
for the first radiating element; wherein the first metalliza-
tion and the balun metallization are arranged on opposing
sides of the first wall and extend from the bottom portion
to the top portion.
[0014] Thereby, a very compact support structure can
be provided in which, in a very effective way, the feeding
of the first radiating element and the grounding of the first
radiating element at the same time can be implemented.
[0015] In the dual-band antenna element according to
the first aspect, the support structure comprises an inter-
mediate portion and a second wall connecting the bottom
portion and the intermediate portion, wherein the first wall
and the second wall enclose at least one cavity; wherein
the second radiating element is arranged at the interme-
diate portion; further comprising a second metallization
forming the second feeding circuit; wherein the second
metallization is arranged on the second wall and extend
from the bottom portion to the intermediate portion.
[0016] Also this serves for providing a very compact
dual-band antenna element, which implements both, a
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first and a second radiating element and the correspond-
ing feeding and grounding circuitry and is at the same
time mechanically stable and easy to manufacture.
[0017] In a third implementation form of the dual-band
antenna element according to the first aspect, the balun
metallization is arranged on the side of the first wall facing
the enclosed cavity and further extends along the side
of the second wall facing the enclosed cavity, thereby
serving as a ground plane for both, the first feeding circuit
and the second feeding circuit.
[0018] Thereby, in a very effective way a grounding
plane can be provided for both, the first and second feed-
ing circuit, which also contributes for arriving at a very
compact dual-band antenna element having at the same
time mechanical stability.
[0019] In a fourth implementation form of the dual-band
antenna element according to the first aspect, the second
radiating element is a cup shaped element, having a bot-
tom portion, a top portion and wall portion connecting the
bottom portion and top portion.
[0020] Accordingly, this provides a very compact sec-
ond radiating element, which can be attached to the sup-
port structure, thereby providing a very compact dual-
band antenna element.
[0021] In a fifth implementation form of the dual-band
antenna element according to the first aspect, the support
structure comprises a or the bottom portion, an interme-
diate portion and a or the top portion, wherein the support
structure extends from its bottom portion, through its in-
termediate portion to its top portion; wherein the second
radiating element is arranged with its bottom portion on
the intermediate portion of the support structure; wherein
the bottom portion of the cup shaped element has an
opening through which the support structure extends
from the intermediate portion of the support structure to
the top portion of support structure.
[0022] Accordingly, due to the opening in the cup-
shaped element making up the second radiating element,
it is possible to provide in a very compact way both, the
first and second radiating elements at the same time on
the support structure, thereby contributing to the above-
mentioned advantages of the dual-band antenna ele-
ment.
[0023] In a sixth implementation form of the dual-band
antenna element according to the first aspect, the first
radiating element is arranged at the top portion of the
support structure.
[0024] This contributes for arriving at a very compact
dual-band antenna element comprising the first radiating
element and the second radiating element.
[0025] In a seventh implementation form of the dual-
band antenna element according to the first aspect, the
first radiating element is connected to the balun metalli-
zation.
[0026] Thereby, a grounding of the first radiating ele-
ment can be provided in a very effective way, which also
contributes for arriving at a very compact dual-band an-
tenna element providing at the same time mechanical

stability.
[0027] In an eighth implementation form of the dual-
band antenna element according to the first aspect, the
first feeding circuit comprises an open ended microstrip
transmission line configured to feed the first radiating el-
ement and the second feeding circuit comprises a further
open ended microstrip transmission line configured to
feed the second radiating element.
[0028] Thereby, because of the use of open ended
microstrip transmission lines no galvanic connection be-
tween the radiating elements and feeding circuits is need-
ed, which provides more freedom for arranging the first
radiating element, the first feeding circuit, the second ra-
diating element and the second feeding circuit.
[0029] In a ninth implementation form of the dual-band
antenna element according to the first aspect, the dual-
band antenna element further comprises a foot at a or
the bottom portion of the support structure, the foot com-
prising at least a first input port and a second input port;
wherein the first input port is connected to the first feeding
circuit and the second input port is connected to the sec-
ond feeding circuit; wherein the input ports are configured
to be connected to a distribution network of a base station
antenna.
[0030] Thereby, it is possible to effectively couple the
dual-band antenna element to the distribution network of
a base station antenna and ensuring at the same time
the feeding of the first and second radiating elements.
[0031] Furthermore, in another possible implementa-
tion form of any of the preceding implementation forms
of the first aspect or the first aspect as such, the radiating
elements are dual polarized radiating elements. In such
an implementation form each of the feeding circuits pro-
vides a feeding for each of the two different polarizations
of the radiating element it is configured to feed.
[0032] Furthermore, in such implementation form with
dual polarized radiating elements, where there is above
mentioned foot arranged at the bottom portion of the sup-
port structure each input port pair comprises a first input
port terminal for the first polarization and a second input
port terminal for the second polarization. These input port
terminals are connected to the corresponding feeding
lines of the feeding circuits for the respective polarization.
[0033] In a tenth implementation form of the dual-band
antenna element according to the first aspect, the foot is
a separate PCB soldered to the support structure. This
further contributes for arriving at a very compact dual-
band antenna element.
[0034] In an eleventh implementation form of the dual-
band antenna element according to the first aspect, the
support structure together with the foot form the single
molded part.
[0035] Accordingly, a very compact dual-band antenna
element being at the same time very stable can be pro-
vided. Furthermore, since the support structure and the
foot together form the single molded product, no solder-
ing joints are needed for attaching the support structure
to the foot.
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[0036] In a twelfth implementation form of the dual-
band antenna element according to the first aspect, the
support structure together with the first radiating element
and/or the second radiating element form the single
molded part.
[0037] Accordingly, this is a further implementation
form for providing a very compact and stable dual-band
antenna element, which is also easy to manufacture and
no soldering joints are needed for attaching the first ra-
diating element and/or the second radiating element to
the support structure.
[0038] In a thirteenth implementation form of the dual-
band antenna element according to the first aspect, the
first feeding circuit and the second feeding circuit are
both formed by microstrip transmission lines.
[0039] This implementation form aims at focusing on
that the first feeding circuit is a microstrip transmission
line and the second feeding circuit is also a microstrip
transmission line, which provides for a very easy and
effective implementation form of providing feeding cir-
cuits for the corresponding first and second radiating el-
ements.
[0040] In a fourteenth implementation form of the dual-
band antenna element according to the first aspect, the
dual-band antenna element is a molded interconnect de-
vice (MID).
[0041] This further contributes to the advantages men-
tioned above concerning the first aspect and its imple-
mentation forms.
[0042] In a second aspect, a base station is provided
comprising a plurality of dual-band antenna elements ac-
cording to the first aspect or the implementation forms of
the first aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0043] The above-described aspects and implementa-
tion forms of the present invention will be explained in
the following description of specific embodiments in re-
lation to enclosed drawings in which

FIG. 1 shows an exploded view of a dual-band an-
tenna element according to a first embodi-
ment of the present invention;

FIG. 2 shows a bottom view of a support structure
of the dual-band antenna element according
to the first embodiment of the present inven-
tion;

FIG. 3 shows a cross-sectional view of the support
structure of the dual-band antenna element
according to the first embodiment of the
present invention;

FIG. 4shows a top view of the support structure of
the dual-band antenna element according to
the first embodiment of the present invention;

FIG. 5 shows a printed circuit board of the dual-band
antenna element according to the first em-
bodiment of the present invention;

FIG. 6A shows the support structure and the printed
circuit board of the dual-band antenna ele-
ment according to the first embodiment of the
present invention in a first assembling step;

FIG. 6B shows the support structure, the printed cir-
cuit board and a second radiating element of
the dual-band antenna element according to
the first embodiment of the present invention
in a second assembling step;

FIG. 6C shows the support structure, the printed cir-
cuit board, a first and the second radiating
elements of the dual-band antenna element
according to the first embodiment of the
present invention in a third assembling step;

FIG. 7 shows two further views on the support
structure and the second radiating element
of the dual band radiating element according
to the first embodiment of the present inven-
tion;

FIG. 8 shows a photograph of the dual-band anten-
na element according to the first embodiment
of the present invention;

FIG. 9 shows a schematic view of a base station an-
tenna with a plurality of dual-band antenna
elements according to the first or second em-
bodiment of the present invention;

FIG. 10 shows an LFA input matching as a function
of frequency for the base station antenna of
FIG. 9;

FIG. 11 shows an LFA horizontal radiation pattern for
the base station antenna of FIG. 9.

FIG. 12 shows a HFA input matching as a function of
frequency for the base station antenna of
FIG. 9.

FIG. 13 shows a HFA horizontal radiation pattern for
the base station antenna of FIG. 9.

DETAILED DESCRIPTION OF THE FIGURES

[0044] FIG. 1 is an exploded view of a dual-band an-
tenna element 100 preferably for a base station antenna,
wherein the dual-band antenna element 100 comprises
a support structure 120 being a single molded part, a first
feeding circuit 130 (not visible in Fig. 1, but in Fig. 2) and
a second feeding circuit 140 (only partly visible in Fig. 1,
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better to see in Fig. 2), both arranged on the support
structure 120, a first dual polarized radiating element 150
configured to radiate in a first operating frequency band
and arranged on the support structure 120, wherein the
first radiating element 150 is fed by the first feeding circuit
130, a second dual polarized radiating element 160 con-
figured to radiate in a second operating frequency band
being lower than the first operating frequency band and
arranged on the support structure 120.The second radi-
ating element 160 is fed by the second feeding circuit 140.
[0045] As shown in FIG. 1, the support structure 120
comprises a top portion 122, a bottom portion 124 and a
first wall 126 connecting the top portion 122 and the bot-
tom portion 124, wherein a portion of the first wall 126
surrounds a hollow area 128 (the hollow area 128 is not
visible in the exploded view of FIG. 1, but can be seen
in Fig. 2).
[0046] Further, the support structure 120 comprises an
intermediate portion 121 and a second wall 123 connect-
ing the bottom portion 124 and the intermediate portion
121, wherein the first wall 126 and the second wall 123
enclose cavities 125, which can also be seen in the ex-
ploded view of FIG. 1. In the embodiment of FIG. 1 four
cavities 125 are provided, wherein two of the four cavities
125 can be seen in the exploded view of FIG. 1 and the
other two cavities 125 are not visible due to the dome-
shaped extension of the first wall 126 towards the top
portion 122.
[0047] The second radiating element 160 is arranged
at the intermediate portion 121 on a surface of the inter-
mediate portion 121 facing away the bottom portion 124
of the support structure 120. Further the antenna element
100 comprises a balun metallization 132. The balun met-
allization 132 forms a balun for the first radiating element
150 and the second radiating element 160 and therefore
for grounding the first radiating element 150 and the sec-
ond radiating element 160. The balun metallization 132
extends from the top portion 122 down to the bottom por-
tion 124 on a surface of the first wall 126 facing away
from the hollow area 128 (which encloses the first wall
126) and therefore is also partly provided on the surface
of the first wall 126 facing the cavities 125. Further, the
balun metallization 132 can further extend along a sur-
face of the second wall 126 facing the enclosed cavities
125 and can further extend on the surface of the inter-
mediate portion 121 facing away from the bottom portion
124, thereby serving as a grounding plane for both, the
first feeding circuit 130 and the second feeding circuit
140. Therefore, the balun metallization 132 extends on
an opposed surface of the support structure 120 as the
first feeding circuits 130 and the second feeding circuits
140. The intermediate portion 121 extends away from
the first wall 126 in a direction perpendicular to a main
extension direction, being a direction of a largest exten-
sion, of the first wall 126, wherein the intermediate portion
121 is provided in the main extension direction between
the top portion 122 and the bottom portion 124 of the
support structure 120. In the balun metallization 132 pro-

vided on the surface of the intermediate portion 121 fac-
ing away from the bottom portion 124 non-conductive
interruptions 127, in particular slots, can be provided.
Within these non-conductive interruptions 127 the balun
metallization 132 is not present, i.e. interrupted. In the
embodiment of FIG. 1 four slots 127 are provided, where-
in two diagonally opposing slots 127 serve for providing
one polarization of the radiation emitted by the second
radiating element 160, so that the four slots 127 serve
for providing two orthogonal polarizations for the second
operating frequency band of the second radiating ele-
ment 160.
[0048] Further, the second radiating element 160 can
be a bended metal sheet attached to the support structure
120. The bended metal sheet is in the form of a cup-
shaped element having a bottom portion 162, a top por-
tion 164 and a wall portion 166 connecting the bottom
portion 162 and the top portion 164. Further, the bottom
portion 162 is formed by a sheet-like plate as can be seen
in FIG. 1. Four cutouts 161 can extend from the respec-
tive corners of the sheet-like plate towards the middle of
the bottom portion 162. Furthermore, in an assembled
state, the second radiating element 160 is with its bottom
portion 162 attached to the surface of the intermediate
portion 121 facing the top portion 122 of the support struc-
ture 120 in that way that in the direction from the bottom
portion 124 to the top portion 122 of the support structure
120, one cutout 161 at least partially overlaps with a cor-
responding non-conductive interruption 127, for example
a slot, and the balun metallization 132 faces the second
radiating element 160. Thereby, two diagonally opposed
non-conductive interruptions 127 together with the two
corresponding cutouts 161 partially overlapping with the
two non-conductive interruptions 127 serve for providing
one polarization, so that by the four cutouts 161 together
with the four non-conductive interruptions 127 and cor-
responding open ended microstrip transmission lines of
the second feeding circuit 140 feeding for the two orthog-
onal polarizations of the second radiating element 160
is provided.
[0049] Further, the second radiating element 160 can
comprise in a center portion of the bottom portion 162 an
opening 163 through which the support structure 120 ex-
tends from the intermediate portion 121 of the support
structure 120 to the top portion 122 of the support struc-
ture 120.
[0050] Further, in the embodiment shown in FIG. 1, the
second feeding circuit 140 is formed by a second metal-
lization, wherein the second metallization is arranged on
a surface of the second wall 123 facing away from the
respective cavity 125 and further extends on a surface
of the intermediate portion 121 facing the bottom portion
124, so that the second metallization extends from the
bottom portion 124 to and on the intermediate portion
121.
[0051] In the embodiments of the present invention,
the first feeding circuit 130 is formed by two microstrip
transmission lines 130a, 130b and second feeding circuit
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140 is formed by four microstrip transmission lines 140a-
140d. One of the microstrip transmission lines of the sec-
ond feeding circuit 140 can also be seen in FIG. 1 on the
surface of the second wall 123 facing away from cavity
125, and this microstrip transmission line extends from
the bottom portion 124 up to and on the surface of the
intermediate portion 121 facing the bottom portion 124.
Therefore, in the embodiment of FIG. 1 four microstrip
transmission lines 140a, 140b, 140c, 140d of the second
feeding circuit 140 are provided, wherein in the exploded
view of FIG. 1 just one microstrip transmission line is
visible. The four microstrip transmission lines 140a-140d
(best seen at Fig. 2) of the second feeding circuit 140
also extend along a surface of the intermediate portion
121. Each polarization of the second radiating element
160 is fed by two opposing open ended microstrip trans-
mission lines (140a, 140c and 140b, 140d) of the second
feeding circuit 140. In other words the open ended micro-
strip transmission lines of the second feeding circuit 140,
are provided pairwise diagonally opposite to each other
on the support structure 120. Each pair of open ended
microstrip transmission lines provided diagonally oppo-
site to each other serves for generating a polarization of
the radiation generated by the second radiating element
160, so that the four open ended microstrip transmission
lines 140a-140d of the feeding circuit 140 serve for pro-
viding two orthogonal polarizations of the radiation emit-
ted by the second radiating element 160.
[0052] Furthermore, a first metallization forming the
first feeding circuit 130 is provided. The first feeding cir-
cuit 130 can at best be seen in Fig. 2. The first feeding
circuit 130 can be also by microstrip transmission lines,
so that in the embodiment of FIG.1 two open ended
microstrip transmission lines 130a, 130b are provided.
These two microstrip transmission lines 130a, 130b are
provided on an inner surface of the first wall 126 facing
the hollow area 128 and extend from the bottom portion
124 to the top portion 122. Therefore, in the exploded
view of FIG. 1, the two microstrip transmission lines 130a,
130b are not visible.
[0053] Furthermore, the first radiating element 150 is
provided on the top portion 122. In the embodiment of
FIG. 1, the first dual polarized radiating element 150 is
formed by two single polarized radiating elements 150a,
150b. Each of the single polarized radiating elements
150a, 150b is formed by two dipole arms being provided
diagonally opposed to each other on a support structure
151, being for example a PCB arranged at the top portion
122. Each dipole arm is formed by a metallization on a
top surface of the support structure 151. Each single po-
larized radiating element 150a, 150b is configured to ra-
diate in a same first operating frequency band. Further,
the first single polarized radiating element 150a is con-
figured to radiate in a certain polarization being orthog-
onal to the polarization of the second single polarized
radiating element 150b. The first microstrip transmission
line 130a of the first feeding circuit 130 extending from
the bottom portion 124 to the top portion 122 is configured

to feed the first single polarized radiating element 150a.
The second microstrip transmission line 130b of the first
feeding circuit 130 extending from the bottom portion 124
to the top portion 122 is configured to feed the second
single polarized radiating element 150b.
[0054] Furthermore, optionally, as can be seen in FIG.
1, a foot 115 can be provided at the bottom portion 124
of the support structure 120. The foot 115 comprises a
first input port 116 and a second input port 117. The first
input port 116 is connected to the first feeding circuit 130
and the second input port 117 is connected to the second
feeding circuit 140 and at the same time the first input
port 116 and the second input port 117 are both config-
ured to be connected to a distribution network of a base
station antenna.
[0055] In detail, the first input port 116 comprises a first
input port terminal 116a and a second input port terminal
116b. The first input port terminal 116a of the first input
port 116 is connected to the first microstrip transmission
line 130a for providing a feeding for the first polarization
of the dual polarized first radiating element 150. The sec-
ond input port terminal 116b of the first input port 116 is
connected to the second microstrip transmission line
130b for providing a feeding for the second polarization
of the dual polarized first radiating element 150.
[0056] Furthermore, the second input port 117 com-
prises a first input port terminal 117a and a second input
port terminal 117b. The first input port terminal 117a of
the second input port 117 is connected to the first micro-
strip transmission line 140a and the third microstrip trans-
mission line 140c of the first feeding circuit 140 for pro-
viding a feeding for the first polarization of the dual po-
larized second radiating element 160. The second input
port terminal 117b of the second input port 117 is con-
nected to the second microstrip transmission line 140b
and the fourth microstrip transmission line 140d of the
first feeding circuit 140 for providing a feeding for the
second polarization of the dual polarized second radiat-
ing element 160.
[0057] Further, the bottom portion 124 of the support
structure 120 can comprise pins (as further discussed
with respect to FIG. 3) serving for connecting the first and
second feeding circuits 130 and 140 to the foot 115 and
can furthermore comprise grounding pins (as further dis-
cussed with respect to FIG. 3) serving for connecting the
balun metallization 132 to the foot 115, thereby providing
a grounding. In the embodiment of FIG. 1, the foot 115
is a separate PCB soldered to the support structure 120.
Optionally, the foot 115 together with the support struc-
ture 120 can form the single molded part instead of form-
ing the single molded part only by the support structure
120. Further optionally, the single molded part can be
formed by the support structure 120 together with the
foot 115 and the first radiating element 150 and second
radiating element 160. Further, the dual band radiating
element can be a molded interconnect device, MID.
[0058] The advantages achieved by the use of the
molded interconnect device, MID, technology, are less
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number of parts, lightweight and it is suitable for mass
production of antennas.
[0059] The use of the MID technology allows the inte-
gration of feeding network, radiating elements and the
support structure using a minimum amount of parts. Fur-
thermore, the resulting dual band antenna element is op-
erational in dual bands without sacrificing RF perform-
ance.
[0060] To summarize, the dual band antenna element
according to the first embodiment provides for a high me-
chanical stability due to the provision of the support struc-
ture being a single molded part on which the first radiating
element 150 and the second radiating element 160 are
arranged. In addition, due to the provision of the support
structure 120 as a single molded part a very simple and
cost-effective manufacturing process of the dual-band
antenna element 100 is possible. Furthermore, the dual-
band antenna element 100 is very compact with only a
few elements making up the dual-band antenna element
100, which also reduces the number of any hand-sol-
dered joints for connecting the elements of the dual band
antenna element 100. Further, since the first feeding cir-
cuit 130 and second feeding circuit 140 are provided on
surfaces opposite to the surfaces on which the balun met-
allization 132 is provided, a cross-over junction between
the feeding circuits and the balun metallization 132 can
be avoided.
[0061] FIG. 2 is a bottom view of the support structure
120 of the dual-band antenna element 100 according to
the first embodiment. There, in the bottom view, the hol-
low area 128 is visible. Further, the two microstrip trans-
mission lines 130a, 130b of the first feeding circuit 130
are provided. Each of the two microstrip transmission
lines 130a, 130b extends from the bottom portion 124 of
the support structure 120 to the top portion 122. In par-
ticular, each microstrip transmission line 130a, 130b ex-
tends from an intersection area 180 of the bottom portion
124 between the first wall 126 and the second wall 123
to the top portion 122 on the surface of the first wall 126
facing the hollow area 128. The intersection area 180 is
shown in FIG. 2 as a surface area enclosing the hollow
area 128 and on which pins 131a, 131b for the first feed-
ing circuit 130, pins 141a -141d for the second feeding
circuit 140 and grounding pins 190 for the balun metalli-
zation 132 are provided. At the top portion 122, first micro-
strip transmission line 130a has to bypass the second
microstrip transmission line 130b for not contacting the
first microstrip transmission line 130a, thereby avoiding
a short circuit or interference between the signals fed by
the two microstrip transmission lines 130a,130b. There-
fore, at the top portion 122, the second microstrip trans-
mission line 130b is provided outside the hollow area 128
for not contacting the first microstrip transmission line
130a being provided on a surface of the top portion 122
facing the hollow area 128. Further, each of the microstrip
transmission lines 130a, 130b is open ended and con-
figured to feed a corresponding single polarized radiating
element 150a, 150b of the first dual polarized radiating

element 150. Hence, each microstrip transmission line
130a, 130b serves for providing one polarization, wherein
the two polarizations are orthogonal to each other. On
the intersection area 180, pins 131a, 131b are provided
for galvanically contacting the corresponding microstrip
transmission line 130a, 130b, which ensures an electrical
connection of the first feeding circuit 130 to the foot 115
(being in the embodiment of FIG. 1 or 2 a printed circuit
board, as already mentioned with respect to FIG. 1).
Thereby, the feeding of first radiating element 150 is en-
sured.
[0062] Furthermore, the four microstrip transmission
lines 140a-140d of the second feeding circuit 140 extend
from the bottom portion 124 on a surface of the second
wall 123 facing away from the corresponding cavity 125
and further extend on the surface of the intermediate por-
tion 121 facing the bottom portion 124. In this context,
four cavities 125 are provided, which are not visible in
the bottom view of FIG. 2, but are only visible in a top
view. Two diagonally opposite arranged microstrip trans-
mission lines 140a, 140c and 140b, 140d serve for pro-
viding radiation in the second frequency band being lower
in frequency than the first frequency band and having a
certain polarization. Therefore, each pair of diagonally
opposite microstrip transmission lines 140a, 140c and
140b, 140d serves for providing one polarization, so that
by the four microstrip transmission lines 140a-140d the
two orthogonal polarizations of the second radiating el-
ement 160 are provided.
[0063] Further, pins 141a-141d for the microstrip trans-
mission lines 140a-140d are provided on the intersecting
area 180, and each pin 141a-141d galvanically contacts
a corresponding microstrip transmission line 140a-140d
of the second feeding circuit 140, thereby ensuring the
feeding of the second radiating element 160. Further,
each pin 131a-b for the first feeding circuit 130 and each
pin 141a-d for the second feeding circuit 140 is configured
to be connected to the foot 115. Therefore, in this em-
bodiment four second pins 141a-d for the second feeding
circuit 140 are provided. All other pins shown on the in-
tersecting area 180 are grounding pins 190 serving for
ensuring a galvanic connection between the balun met-
allization 132 and the foot 115, thereby ensuring a
grounding of the first radiating element 150 and the sec-
ond radiating element 160. Of course in further embod-
iments some of the pins may be left floating and only
serve for providing a mechanical connection between the
support structure 120 and the foot 115.
[0064] FIG. 3 shows a cross-sectional view of the sup-
port structure 120 according to the first embodiment.
There, the hollow area 128 is visible, which is surrounded
by the first wall 126, wherein the first wall 126 extends
from the bottom portion 124 to the top portion 122. Fur-
ther, each of the cavities 125 is surrounded by a part of
the surface of the first wall 126 facing the cavity 125 and
a surface of the second wall 123 facing the cavity 125.
Furthermore, a first microstrip transmission line 130a is
shown extending from a pin 131a to the top portion 122.
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Furthermore, within the top portion 122 further grounding
pins 190’ are provided, which are galvanically connected
to the corresponding first radiating element 150 and at
the same time galvanically connected to the surface of
the first wall 126 facing away the hollow area 128 on
which the balun metallization 132 is provided for ensuring
a grounding of the first radiating element 150. Therefore,
the grounding pins 190’ on the top portion 122 extend
through the further support structure 151 on which the
metallization of the dipole arms of the single polarized
radiating elements 150a, 150b is provided, so that the
grounding pins 190 contact the dipole arms. At least one
grounding pin 190’ galvanically contacts one dipole arm.
By the provision of the grounding pins 190’ not only a
grounding of the first radiating element 150 can be en-
sured, but this also contributes for maintaining a mechan-
ical strength, so that the first radiating element 150 (or in
more detail the further support structure 151) is tightly
fixed to the support structure 120. Further, an additional
air gap can be achieved between the support structure
120 and the further support structure 151 by the provision
of conductive pads arranged on the grounding pins 190’
at the top portion of the support structure 120.
[0065] Further, in FIG. 3 one pin 141d for the second
feeding circuit 140 is exemplary indicated. This pin 141d
is galvanically connected to the corresponding fourth
microstrip transmission line 140d of the second feeding
circuit 140. Furthermore, grounding pins 190 are provid-
ed in the bottom portion, wherein the grounding pins 190
in the bottom portion extend from the corresponding cav-
ity 125 through the material of the support structure 120
beyond the intersecting area 180, so that the balun met-
allization 132 is electrically connected to the grounding
pins 190, thereby ensuring a grounding of the first radi-
ating element 150 and the second radiating element 160.
Further, the pins 131a-131b for the first feeding circuit
130, the pins 141a-141d for the second feeding circuit
140 and the grounding pins 190 in the bottom portion 124
are configured to be connected to the foot 115.
[0066] Therefore, the microstrip transmission lines
130a, 130b of the first feeding circuit 130 are provided
on the surface of the first wall 126 facing the hollow area
128 and the microstrip transmission lines 140a-140d of
the second feeding circuit 140 are provided on a surface
of the second wall 123 facing away from the correspond-
ing cavity 125 and on the surface of the intermediate
portion 121 facing the bottom portion 124.
[0067] Further, it should be noted that the cross-sec-
tional view of FIG. 3 shows the first embodiment with the
material of the support structure 120 being transparent.
[0068] This is the reason why in this cross-sectional
view of FIG. 3 the fourth microstrip transmission line 140d
of the second feeding circuit 140 is visible besides the
first microstrip transmission line 130a of the first feeding
circuit 130.
[0069] FIG. 4 shows a top view on the support structure
120 of the first embodiment, wherein again the material
of the support structure 120 is made transparent. There-

fore, in the top view, the two microstrip transmission lines
130a, 130b of the first feeding circuit 130 are visible even
though the two microstrip transmission lines 130a, 130b
extend on a surface of the first wall 126 facing the hollow
area 128. The two microstrip transmission lines 130a,
130b extend in the top view within the top portion 122
perpendicular to each other. Further, each of the micro-
strip transmission lines 140a-140d of the second feeding
circuit 140 partly surrounds a corresponding non-con-
ductive interruption 127 and at the same time a portion
of each microstrip transmission line 140a-140d overlaps
with a corresponding non-conductive interruption 127.
[0070] FIG. 5 shows the foot 115 of the first embodi-
ment of the dual-band antenna element 100. In particular,
the foot 115 in that embodiment is a printed circuit board.
The printed circuit board 115 comprises a first input port
116 and a second input port 117. The first input port 116
comprises a first input port terminal 116a and a second
input port terminal 116b. The second input port 117 com-
prises a first input port terminal 117a and a second input
port terminal 117b. With respect to the first input port 116,
feeding lines 116a’ and 116b’ correspondingly extend
from the corresponding first input port terminals 116a,
116b to ports within the PCB 115, which serve for con-
necting pins 131a-b for the first feeding circuit 130 of the
support structure 120 to foot 115. Thereby, a feeding of
the first feeding circuit 130 of the support structure 120
is ensured. Further, each of the two input port terminals
117a, 117b of the second input port 117 is connected to
a corresponding feeding line 117a’,117b’, wherein each
of the feeding lines 117a’,117b’ branches into two sub-
feeding lines and each of the sub-feeding lines further
extends to corresponding ports within the PCB 115,
which serve for connecting pins 141a-141b for the sec-
ond feeding circuit 140 of the support structure 120 to
the PCB 115, thereby ensuring a feeding of the second
radiating element 160. In this context, the first feeding
line 116a’ serves for providing a first polarization for the
first radiating element 150 and the second feeding line
116b’ serves for providing a second polarization being
orthogonal to the first polarization for the first radiating
element 150. Further, the first feeding line 117a’ serves
for providing a first polarization for the second radiating
element 160 and the second feeding line 117b’ serves
for providing a second polarization being orthogonal to
the first polarization for the second radiating element 160.
Each sub-feeding line of the feeding lines 117a’, 117b’
is galvanically connected to one microstrip transmission
line 140a-140d of the second feeding circuit 140.
[0071] Further, the grounding pins 190 provided in the
bottom portion 124 of the support structure 120 are con-
nected to a metal (ground) layer on the bottom side of
the PCB 115 and the pins 131a-b for the first feeding
circuit 130 and the pins 141a-141d for the second feeding
circuits 140 are connected to a metal (signal) layer on
the top side of the PCB 115.
[0072] Furthermore, FIGs. 6A-6C show schematically
the steps for assembling the dual-band antenna element
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100 of the first embodiment. Firstly, as shown in FIG. 6A,
the support structure 120 is provided on the PCB 115 in
that way that the PCB 115 is soldered together with the
bottom portion 124 of the support structure 120. For doing
this, the pins 131a, 131b for the first feeding circuit 130
and the pins 141a-141d for the second feeding circuit
140 have to be provided within corresponding ports (me-
talized holes) provided within PCB 115 and the grounding
pins 190 in the bottom portion 124 of the support structure
120 are provided in corresponding ports of the PCB 115.
The support structure 120 is fixed to the PCB 115, e.g.
by an automatic soldering process. In a next step, as
shown in FIG. 6B, the second radiating element 160 is
provided on the intermediate portion 121 of the support
structure 120 in that way that a corresponding cutout 161
of the second radiating element 160 partially overlaps
with a corresponding non-conductive interruption 127 of
the support structure 120. The second radiating element
160 can be fixed to the support structure 120 by using e.
g. plastic rivets. In a final step as shown in FIG. 6C, the
first radiating element 150 is connected to the support
structure 120 so that the grounding pins 190’ on the top
portion 122 extend through the further support structure
151 on which the first radiating element 150 is provided,
thereby galvanically contacting the corresponding first
radiating element 150.
[0073] FIG. 7 shows two further views on the dual band
radiating element 100 according to the first embodiment
without the first radiating element 150 being arranged on
the support structure 120.
[0074] Further, in a second embodiment being an al-
ternative to the first embodiment, instead of providing the
second radiating element 160 being a bended metal
sheet and the support structure 120 being the single
molded part, it is conceivable that the support structure
together with the second radiating element 160 are
formed by a single molded partly metallized part. In such
case, the second radiating element 160 is formed by a
radiating element metallization on the single molded part-
ly metallized part. Also, in this case the partly metallized
part can be formed of partly metallized plastic.
[0075] FIG. 8 shows a perspective view of the dual-
band antenna element 100 according to the first embod-
iment in an assembled state.
[0076] FIG. 9 shows a base station antenna with a plu-
rality of dual-band antenna elements according to any of
the embodiments of the present invention in an array
configuration together with further radiating elements.
[0077] FIG. 10 shows the RF performance of the base
station antenna with the plurality of antenna elements of
FIG. 9 dependent on the frequency. In particular, FIG.
10 shows the low frequency antenna (LFA) input match-
ing as a function of the frequency. Further, FIG. 11 shows
an LFA horizontal radiation pattern for the base station
antenna according to FIG. 9. Further, FIG. 12 shows a
high frequency antenna (HFA) input matching as a func-
tion of frequency for the same arrangement as in FIG.
10 and 11. Further, FIG. 13 shows a HFA horizontal ra-

diation pattern for the same arrangement, namely the
base station antenna of FIG. 9.
[0078] Furthermore, it should be noted that the present
embodiments just show examples and are not limiting.
For example, the number of transmission lines of the first
and second feeding circuit 130, 140 is not limited and
can be arbitrary as long as the first and second feeding
circuit 130, 140 serve for feeding the first and second
radiating elements 150, 160 correspondingly. Further-
more, the first radiating element 150 is just exemplary
formed by dipoles, but can be any first radiating element
configured to radiate in any first operating frequency
band. Furthermore, although the radiating elements 150,
160 are dual polarized radiating elements in a further
embodiment, the radiating elements could also be single
polarized or even have more than two polarizations.
[0079] Similarly, the second radiating element 160 in
the present embodiments is in a first alternative a bended
metal sheet or in a second alternative a radiating element
metallization and can be even formed as one part togeth-
er with the support structure. However, this is just an
example and the second radiating element can be
shaped arbitrarily as long as the second radiating ele-
ment is configured to radiate in a second operating fre-
quency band being lower than the first operating frequen-
cy band of the first radiating element. Furthermore, the
shape of the support structure of the discussed embod-
iments is just exemplary and can be any shape as long
as the support structure is a single molded part. Further,
the cavities and/or the hollows are optional. Further, the
number of cavities can be arbitrarily chosen. Further-
more, the number of pins for the first and second feeding
circuits and grounding pins and even the usage of pins
instead of other connecting means is only exemplary and
not limiting as long as the pins serve for its intended pur-
poses. Furthermore, the provision of the first feeding cir-
cuit 130 on a surface of the first wall 126 facing the hollow
area 128 is just exemplary and the first feeding circuit
130 in principle could also be arranged on any other sur-
face of the support structure 120 or even within the sup-
port structure 120. Similarly, also the arrangement of the
second feeding circuit 140 is just exemplary and could
be provided on any surface of the support structure 120
or even within the support structure 120 as long as the
feeding circuits fulfill their functions, namely that the first
feeding circuit 130 is configured to feed the first radiating
element 150 and the second feeding circuit 140 is con-
figured to feed the second radiating element 160. Further,
the cutouts 161 in the second radiating element 160
and/or non-conductive interruptions 127 in the interme-
diate portion 121 are not essential and could also be omit-
ted. Further, the number of the cutouts 161 and/or the
number of the non-conductive interruptions 127 is arbi-
trary. Furthermore, the example of the foot 115 being a
printed circuit board is just an example not limiting the
present invention and the foot 115 can be any element
serving the intended purpose. Furthermore, the foot 115
in the embodiments of the present invention is just an
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optional feature. Further, the number of ports and feeding
lines within the foot 115 is arbitrary as long as the ports
and/or feeding lines in the foot 115 fulfill its intended pur-
pose.
[0080] The invention has been described in conjunc-
tion with two embodiments. However, other variations to
the enclosed embodiments can be understood and ef-
fected by those skilled in the art and practitioning the
claimed invention, from a study of the drawings, the dis-
closure and the appended claims. In these claims, the
word "comprising" does not exclude other elements or
steps and the indefinite article "a" or "an" does not ex-
clude a plurality. The mere fact that certain measures are
recited in mutually different dependent claims does not
indicate that a combination of these measures cannot be
used to advantage.

Claims

1. A dual band antenna element (100), the dual band
antenna element (100) comprising:

• a support structure (120) being a single molded
part; a first feeding circuit (130) and a second
feeding circuit (140) both arranged on the sup-
port structure (120);
• a first radiating element (150) configured to
radiate in a first operating frequency band and
arranged on the support structure (120);
• wherein the first radiating element (150) is fed
by the first feeding circuit (130);
• a second radiating element (160) configured
to radiate in a second operating frequency band
being lower than the first operating frequency
band and arranged on the support structure
(120); and
• wherein the second radiating element is fed by
the second feeding circuit (140),
• wherein the support structure (120) comprises
a top portion (122), a bottom portion (124) and
a first wall (126) connecting the top portion (122)
and the bottom portion (124), wherein at least a
portion of the first wall (126) surrounds a hollow
area (128);
• wherein the first radiating element (150) is ar-
ranged at the top portion (122); further compris-
ing a first metallization forming the first feeding
circuit (130) and a balun metallization (132)
forming a balun for the first radiating element
(150); wherein the first metallization and the bal-
un metallization (132) are arranged on opposing
sides of the first wall (126) and extend from the
bottom portion (124) to the top portion (122),
• wherein the support structure (120) comprises
an intermediate portion (121) and a second wall
(123) connecting the bottom portion (124) and
the intermediate portion (121), wherein the first

wall (126) and the second wall (123) enclose at
least one cavity (125);
• wherein the second radiating element (160) is
arranged at the intermediate portion (121); fur-
ther comprising a second metallization forming
the second feeding circuit (140);
• wherein the second metallization is arranged
on the second wall (123) and extend from the
bottom portion (124) to the intermediate portion
(121).

2. The dual band antenna element (100) according to
claim 1,

wherein the support structure (120) and the sec-
ond radiating element (160) are formed by a sin-
gle molded partly metalized part;
wherein the second radiating element (160) is
formed by a radiating element metallization on
the single molded partly metalized part.

3. The dual band antenna element (100) according to
claim 1, wherein the second radiating element (160)
is a bended metal sheet attached to the support
structure (120).

4. The dual band antenna element (100) according to
claim 1, wherein the balun metallization (132) is ar-
ranged on the side of the first wall (126) facing the
at least one cavity (125) and further extends along
the side of the second wall (123) facing the at least
one cavity (125), thereby serving as a ground plane
for both, the first feeding circuit (130) and the second
feeding circuit (140).

5. The dual band antenna element (100) according to
any of the preceding claims,
wherein the second radiating element (160) is a cup
shaped element, having a bottom portion (162), a
top portion (164) and wall portion (166) connecting
the bottom portion (162) and top portion (164).

6. The dual band antenna element (100) according to
claim 5, wherein the support structure (120) com-
prises the bottom portion (124), the intermediate por-
tion (121) and the top portion (122), wherein the sup-
port structure (120) extends from its bottom portion
(124), through its intermediate portion (121) to its top
portion (122);
wherein the second radiating element (160) is ar-
ranged with its bottom portion (162) on the interme-
diate portion (121) of the support structure (120);
wherein the bottom portion (162) of the cup shaped
element has an opening (163) through which the
support structure (120) extends from the intermedi-
ate portion (121) of the support structure (120) to the
top portion (122) of support structure (120).
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7. The dual band antenna element (100) according to
claim 6, wherein the first radiating element (150) is
arranged at the top portion (122) of the support struc-
ture (120).

8. The dual-band antenna element (100) according to
claim 7, wherein the first radiating element (150) is
connected to the balun metallization (132).

9. The dual-band antenna element (100) according to
any of the preceding claims, wherein the first feeding
circuit (130) comprises an open ended microstrip
transmission line configured to feed the first radiating
element (150) and the second feeding circuit (140)
comprises a further open ended microstrip transmis-
sion line configured to feed the second radiating el-
ement (160).

10. The dual band antenna element (100) according to
any of the preceding claims, further comprising
a foot (115) at the bottom portion (124) of the support
structure (120), the foot (115) comprising at least a
first input port (116) and a second input port (117);
wherein the first input port (116) is connected to the
first feeding circuit (130) and the second input port
(117) is connected to the second feeding circuit
(140); wherein the input ports (116, 117) are config-
ured to be connected to a distribution network of a
base station antenna.

11. The dual band antenna element (100) according to
claim 10, wherein the foot (115) is a separate PCB
soldered to the support structure (120).

12. The dual band antenna element (100) according to
claim 10, wherein the support structure (120) togeth-
er with the foot (115) form the single molded part.

13. The dual band antenna element (100) according to
any of the preceding claims, wherein the support
structure (120) together with the first radiating ele-
ment (150) and/or the second radiating element
(160) form the single molded part.

14. The dual band antenna element (100) according to
any of the preceding claims, wherein said first feed-
ing circuit (130) and said second feeding circuit (140)
are both formed by microstrip transmission lines.

15. The dual band antenna element (100) according to
any of the preceding claims, wherein the dual band
antenna element is at least partly a Molded Intercon-
nect Device, MID.

16. A base station comprising a plurality of dual band
antenna elements (100) according to any of the pre-
ceding claims.

Patentansprüche

1. Zweibandantennenelement (100), wobei das
Zweibandantennenelement (100) umfasst:

• eine Trägerstruktur (120), wobei es sich um
ein Einzelformteil handelt; eine erste Speise-
schaltung (130) und eine zweite Speiseschal-
tung (140), die beide auf der Trägerstruktur
(120) angeordnet sind;
• ein erstes Strahlerelement (150), das zum Aus-
strahlen in einem ersten Betriebsfrequenzband
ausgelegt und auf der Trägerstruktur (120) an-
geordnet ist;
• wobei das erste Strahlerelement (150) durch
die erste Speiseschaltung (130) gespeist wird;
• ein zweites Strahlerelement (160), das zum
Ausstrahlen in einem zweiten Betriebsfrequenz-
band ausgelegt ist, das niedriger als das erste
Betriebsfrequenzband ist, und auf der Träger-
struktur (120) angeordnet ist; und
• wobei das zweite Strahlerelement durch die
zweite Speiseschaltung (140) gespeist wird,
• wobei die Trägerstruktur (120) einen oberen
Abschnitt (122), einen unteren Abschnitt (124)
und eine erste Wand (126) umfasst, die den obe-
ren Abschnitt (122) und den unteren Abschnitt
(124) verbindet, wobei wenigstens ein Abschnitt
der ersten Wand (126) einen Hohlbereich (128)
umgibt;
• wobei das erste Strahlerelement (150) am obe-
ren Abschnitt (122) angeordnet ist; ferner um-
fassend eine erste Metallisierung, welche die
erste Speiseschaltung (130) bildet, und eine Ba-
lunmetallisierung (132), die einen Balun für das
erste Strahlerelement (150) bildet; wobei die
erste Metallisierung und die Balunmetallisie-
rung (132) auf gegenüberliegenden Seiten der
ersten Wand (126) angeordnet sind und sich
vom unteren Abschnitt (124) zum oberen Ab-
schnitt (122) erstrecken,
• wobei die Trägerstruktur (120) einen Zwi-
schenabschnitt (121) und eine zweite Wand
(123) umfasst, die den unteren Abschnitt (124)
und den Zwischenabschnitt (121) verbindet, wo-
bei die erste Wand (126) und die zweite Wand
(123) mindestens einen Hohlraum (125) um-
schließen;
• wobei das zweite Strahlerelement (160) am
Zwischenabschnitt (121) angeordnet ist; ferner
umfassend eine zweite Metallisierung, welche
die zweite Speiseschaltung (140) bildet;
• wobei die zweite Metallisierung auf der zweiten
Wand (123) angeordnet ist und sich vom unte-
ren Abschnitt (124) zum Zwischenabschnitt
(121) erstreckt.

2. Zweibandantennenelement (100) nach Anspruch 1,
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wobei die Trägerstruktur (120) und das zweite Strah-
lerelement (160) durch ein teilweise metallisiertes
Einzelformteil ausgebildet sind;
wobei das zweite Strahlerelement (160) durch eine
Strahlerelementmetallisierung auf dem teilweise
metallisierten Einzelformteil ausgebildet ist.

3. Zweibandantennenelement (100) nach Anspruch 1,
wobei das zweite Strahlerelement (160) ein gebo-
genes Blech ist, das an der Trägerstruktur (120) an-
gebracht ist.

4. Zweibandantennenelement (100) nach Anspruch 1,
wobei die Balunmetallisierung (132) auf der Seite
der ersten Wand (126) angeordnet ist, die dem min-
destens einen Hohlraum (125) zugewandt ist, und
sich ferner entlang der Seite der zweiten Wand (123)
erstreckt, die dem mindestens einen Hohlraum (125)
zugewandt ist, um dadurch sowohl für die erste Spei-
seschaltung (130) als auch die zweite Speiseschal-
tung (140) als Masseebene zu dienen.

5. Zweibandantennenelement (100) nach einem der
vorhergehenden Ansprüche,
wobei das Strahlerelement (160) ein becherförmiges
Element mit einem unteren Abschnitt (162), einem
oberen Abschnitt (164) und einem Wandabschnitt
(166) ist, der den unteren Abschnitt (162) und den
oberen Abschnitt (164) verbindet.

6. Zweibandantennenelement (100) nach Anspruch 5,
wobei die Trägerstruktur (120) den unteren Ab-
schnitt (124), den Zwischenabschnitt (121) und den
oberen Abschnitt (122) umfasst, wobei die Träger-
struktur (120) sich von ihrem unteren Abschnitt (124)
durch den Zwischenabschnitt (121) zu ihrem oberen
Abschnitt (122) erstreckt;
wobei das zweite Strahlerelement (160) mit seinem
unteren Abschnitt (162) auf dem Zwischenabschnitt
(121) der Trägerstruktur (120) angeordnet ist;
wobei der untere Abschnitt (162) des becherförmi-
gen Elements eine Öffnung (163) aufweist, durch
welche die Trägerstruktur (120) sich vom Zwischen-
abschnitt (121) der Trägerstruktur (120) zum oberen
Abschnitt (122) der Trägerstruktur (120) erstreckt.

7. Zweibandantennenelement (100) nach Anspruch 6,
wobei das erste Strahlerelement (150) am oberen
Abschnitt (122) der Trägerstruktur (120) angeordnet
ist.

8. Zweibandantennenelement (100) nach Anspruch 7,
wobei
das erste Strahlerelement (150) mit der Balunmetal-
lisierung (132) verbunden ist.

9. Zweibandantennenelement (100) nach einem der
vorhergehenden Ansprüche, wobei

die erste Speiseschaltung (130) eine erweiterbare
Mikrostreifenübertragungsleitung umfasst, die zum
Speisen des ersten Strahlerelements (150) ausge-
legt ist, und die zweite Speiseschaltung (140) eine
weitere erweiterbare Mikrostreifenübertragungslei-
tung umfasst, die zum Speisen des zweiten Strah-
lerelements (160) ausgelegt ist.

10. Zweibandantennenelement (100) nach einem der
vorhergehenden Ansprüche, ferner umfassend:

eine Stellfläche (115) am unteren Abschnitt
(124) der Trägerstruktur (120), wobei die Stell-
fläche (115) mindestens einen ersten Eingangs-
anschluss (116) und einen zweiten Eingangs-
anschluss (117) umfasst; wobei der erste Ein-
gangsanschluss (116) mit der ersten Speise-
schaltung (130) verbunden ist, und der zweite
Eingangsanschluss (117) mit der zweiten Spei-
seschaltung (140) verbunden ist;
wobei die Eingangsanschlüsse (116, 117) aus-
gelegt sind, um mit einem Verteilungsnetzwerk
einer Basisstationsantenne verbunden zu wer-
den.

11. Zweibandantennenelement (100) nach Anspruch
10,
wobei die Stellfläche (115) eine separate PCB ist,
die an die Trägerstruktur (120) gelötet wird.

12. Zweibandantennenelement (100) nach Anspruch
10, wobei die Trägerstruktur (120) zusammen mit
der Stellfläche (115) das Einzelformteil bildet.

13. Zweibandantennenelement (100) nach einem der
vorhergehenden Ansprüche, wobei
die Trägerstruktur (120) zusammen mit dem ersten
Strahlerelement (150) und/oder dem zweiten Strah-
lerelement (160) das Einzelformteil bilden.

14. Zweibandantennenelement (100) nach einem der
vorhergehenden Ansprüche, wobei
die erste Speiseschaltung (130) und die zweite Spei-
seschaltung (140) beide durch Mikrostreifenübertra-
gungsleitungen ausgebildet sind.

15. Zweibandantennenelement (100) nach einem der
vorhergehenden Ansprüche, wobei
das Zweibandantennenelement wenigstens teilwei-
se ein spritzgegossener Schaltungsträger, MID, ist.

16. Basisstation, umfassend eine Mehrzahl von
Zweibandantennenelementen (100) nach einem der
vorhergehenden Ansprüche.
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Revendications

1. Élément antenne à deux bandes (100), l’élément an-
tenne à deux bandes (100) comprenant :

• une structure de support (120) qui est une par-
tie moulée unique ; un premier circuit d’alimen-
tation (130) et un second circuit d’alimentation
(140), les deux agencés sur la structure de sup-
port (120) ;
• un premier élément rayonnant (150) configuré
pour effectuer un rayonnement dans une pre-
mière bande de fréquence de fonctionnement
et agencé sur la structure de support (120) ;
• dans lequel le premier élément rayonnant
(150) est alimenté par le premier circuit d’ali-
mentation (130) ;
• un second élément rayonnant (160) configuré
pour effectuer un rayonnement dans une secon-
de bande de fréquence de fonctionnement, qui
est inférieure à la première bande de fréquence
de fonctionnement, et agencé sur la structure
de support (120) ; et
• dans lequel le second élément rayonnant est
alimenté par le second circuit d’alimentation
(140),
• dans lequel la structure de support (120) com-
prend une portion supérieure (122), une portion
inférieure (124) et une première paroi (126) rac-
cordant la portion supérieure (122) et la portion
inférieure (124), dans lequel au moins une por-
tion de la première paroi (126) entoure une zone
creuse (128) ;
• dans lequel le premier élément rayonnant
(150) est agencé au niveau de la portion supé-
rieure (122) ; comprenant en outre une première
métallisation formant le premier circuit d’alimen-
tation (130) et une métallisation de transforma-
teur symétrique-dissymétrique (132) formant un
transformateur symétrique-dissymétrique pour
le premier élément rayonnant (150) ; dans le-
quel la première métallisation et la métallisation
de transformateur symétrique-dissymétrique
(132) sont agencées sur des côtés opposés de
la première paroi (126) et s’étendent depuis la
portion inférieure (124) jusqu’à la portion supé-
rieure (122),
• dans lequel la structure de support (120) com-
prend une portion intermédiaire (121) et une se-
conde paroi (123) raccordant la portion inférieu-
re (124) et la portion intermédiaire (121), dans
lequel la première paroi (126) et la seconde pa-
roi (123) entourent au moins une cavité (125) ;
• dans lequel le second élément rayonnant (160)
est agencé au niveau de la portion intermédiaire
(121) ; comprenant en outre une seconde mé-
tallisation formant le second circuit d’alimenta-
tion (140) ;

• dans lequel la seconde métallisation est agen-
cée sur la seconde paroi (123) et s’étend depuis
la portion inférieure (124) jusqu’à la portion in-
termédiaire (121).

2. Élément antenne à deux bandes (100) selon la re-
vendication 1,
dans lequel la structure de support (120) et le second
élément rayonnant (160) sont formés par une partie
partiellement métallisée moulée unique ;
dans lequel le second élément rayonnant (160) est
formé par une métallisation d’élément rayonnant sur
la partie partiellement métallisée moulée unique.

3. Élément antenne à deux bandes (100) selon la re-
vendication 1,
dans lequel le second élément rayonnant (160) est
une feuille de métal pliée attachée à la structure de
support (120).

4. Élément antenne à deux bandes (100) selon la re-
vendication 1,
dans lequel la métallisation de transformateur symé-
trique-dissymétrique (132) est agencée sur le côté
de la première paroi (126) faisant face à l’au moins
une cavité (125) et en outre s’étend le long du côté
de la seconde paroi (123) faisant face à l’au moins
une cavité (125), ainsi servant de plan de masse
pour le premier circuit d’alimentation (130) ainsi que
pour le second circuit d’alimentation (140).

5. Élément antenne à deux bandes (100) selon l’une
quelconque des revendications précédentes,
dans lequel le second élément rayonnant (160) est
un élément en forme de coupelle, ayant une portion
inférieure (162), une portion supérieure (164) et une
portion de paroi (166) raccordant la portion inférieure
(162) et la portion supérieure (164).

6. Élément antenne à deux bandes (100) selon la re-
vendication 5,
dans lequel la structure de support (120) comprend
la portion inférieure (124), la portion intermédiaire
(121) et la portion supérieure (122), dans lequel la
structure de support (120) s’étend depuis sa portion
inférieure (124), à travers sa portion intermédiaire
(121), jusqu’à sa portion supérieure (122) ;
dans lequel le second élément rayonnant (160) est
agencé avec sa portion inférieure (162) sur la portion
intermédiaire (121) de la structure de support (120) ;
dans lequel la portion inférieure (162) de l’élément
en forme de coupelle a une ouverture (163) à travers
laquelle la structure de support (120) s’étend depuis
la portion intermédiaire (121) de la structure de sup-
port (120) jusqu’à la portion supérieure (122) de la
structure de support (120).

7. Élément antenne à deux bandes (100) selon la re-
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vendication 6,
dans lequel le premier élément rayonnant (150) est
agencé au niveau de la portion supérieure (122) de
la structure de support (120).

8. Élément antenne à deux bandes (100) selon la re-
vendication 7, dans lequel
le premier élément rayonnant (150) est connecté à
la métallisation de transformateur symétrique-dissy-
métrique (132).

9. Élément antenne à deux bandes (100) selon l’une
quelconque des revendications précédentes, dans
lequel le premier circuit d’alimentation (130) com-
prend une ligne de transmission micro-ruban ouver-
te aux extrémités configurée pour alimenter le pre-
mier élément rayonnant (150) et le second circuit
d’alimentation (140) comprend une ligne de trans-
mission micro-ruban ouverte aux extrémités supplé-
mentaire configurée pour alimenter le second élé-
ment rayonnant (160).

10. Élément antenne à deux bandes (100) selon l’une
quelconque des revendications précédentes, en
outre comprenant
un pied (115) au niveau de la portion inférieure (124)
de la structure de support (120), le pied (115) com-
prenant au moins un premier port d’entrée (116) et
un second port d’entrée (117) ; dans lequel le pre-
mier port d’entrée (116) est connecté au premier cir-
cuit d’alimentation (130) et le second port d’entrée
(117) est connecté au second circuit d’alimentation
(140) ; dans lequel les ports d’entrée (116, 117) sont
configurés pour être connectés à un réseau de dis-
tribution d’une antenne de station de base.

11. Élément antenne à deux bandes (100) selon la re-
vendication 10, dans lequel le pied (115) est une
PCB séparée soudée à la structure de support (120).

12. Élément antenne à deux bandes (100) selon la re-
vendication 10, dans lequel la structure de support
(120) conjointement au pied (115) forment la partie
moulée unique.

13. Élément antenne à deux bandes (100) selon l’une
quelconque des revendications précédentes, dans
lequel la structure de support (120) conjointement
au premier élément rayonnant (150) et/ou au second
élément rayonnant (160) forment la partie moulée
unique.

14. Élément antenne à deux bandes (100) selon l’une
quelconque des revendications précédentes, dans
lequel ledit premier circuit d’alimentation (130) et le-
dit second circuit d’alimentation (140) sont tous les
deux formés par des lignes de transmission micro-
ruban.

15. Élément antenne à deux bandes (100) selon l’une
quelconque des revendications précédentes, dans
lequel l’élément antenne à deux bandes est au moins
partiellement un dispositif d’interconnexion moulé,
MID.

16. Station de base, comprenant une pluralité d’élé-
ments antennes à deux bandes (100) selon l’une
quelconque des revendications précédentes.
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