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Dual antenna and radio device provided therewith.

The present invention relates to a radio device comprising a receiving circuit
and/or a transmitting circuit, and an antenna assembly including a receiving antenna coupled
to the receiving circuit and/or a transmitting antenna coupled to the transmitting circuit.

The present invention also relates to an antenna which is suited for application
in the radio device, which antenna comprises an antenna assembly including a receiving

antenna and/or a transmitting antenna.

Such a radio device and antenna are known from EP-A-0 767 508. The known
radio device comprises an antenna assembly in the form of a helical antenna assembly
including a receiving antenna and a transmitting antenna. The radio device further comprises a
receiving circuit having a receiving/matching filter and a transmitting circuit having a similar
transmitting filter. Furthermore the radio device is provided with a transmit/receive switch or
with a duplexor. Obviously the construction of the known radio device and antenna is complex

and its impedance matching is troublesome and comprehensive.

Therefore it is an object of the present invention to provide an improved radio
device and antenna, both comprising fewer components and providing possibilities for reduced
impedance matching handling and hardware.

Thereto the radio device according to the invention is characterized in that the
antenna assembly comprises at least one additional antenna part, which additional antenna part
1s electromagnetically coupled to the receiving antenna and/or the transmitting antenna
respectively.

Similarly the antenna according to the present invention is characterized in that
the antenna comprises at least one additional antenna part, which additional antenna part is
electromagnetically coupled to the receiving antenna and/or the transmitting antenna

respectively.
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It is an advantage of the radio device and antenna according to the invention
that the additional antenna part makes an impedance matching circuit or filter superfluous
because the impedances of the receiving antenna and/or transmitting antenna each including
said additional antenna part can easily be adapted directly to the input-impedance of the
receiving circuit and/or to the output-impedance of the transmitting circuit respectively. As
both these input and output impedances are mutually different, each of them can now be
matched individually and thus better to the respective receiving and transmitting antennas.
This decreases the impedance losses and increases the sensitivity of in particular the receiving
circuit. In general the design flexibility for receivers and transmitters is broadened, because
designers are no longer bound to input and output impedance specifications, which used to lie
within very strict limits, because of the narrow impedance ranges of known antennas.

Furthermore, if both the receiving antenna and the transmitting antenna are
being used in a transceiver radio device the structures with additional antenna parts provide a
very good isolation between the receive path and the transmit path. The isolation is generally
better than 30 dB for a frequency band in the range of 850 MHz or higher, which can even be
achieved without any transmit/receive switch or duplexor at all. For example an antenna
assembly, which is helically shaped, or has any other form, which can be electromagnetically
coupled to the additional antenna part of any form is suitable for the purpose.

An embodiment of the radio device according to the invention providing a flat
base structure is characterized in that, the antenna assembly comprises at least one grounded
plate. If in particular one grounded plate is coupled, either to at least one of said receiving
antenna and transmitting antenna, or vice versa to the at least one additional antenna part, a
variety of possible embodiments come within reach.

A further embodiment of the radio device according to the invention is
characterized in that the antenna assembly has a patch structure. This way the structure of the
antenna assembly can be integrated in a layer structure, which reduces the amount of
necessary space taken up by the antenna according to the invention. Antennas including
ceramic structures have an even more reduced proportion.

A still further embodiment of the radio device according to the invention is
characterized in that the radio device is provided with a shielding element positioned
approximately midway between the receiving antenna with its associated additional antenna
part and the transmitting antenna with its associated additional antenna part. This embodiment
is particularly advantageous for mobile equipment applications, such as with mobile

telephone, because the mutual distance between both the receiving and transmitting antennas
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can be reduced to approximately several to maximally 10-15 centimeter, again without
duplexor or impedance matching circuitry being necessary. Preferably the shielding element is
a cost effective and small sized rod antenna.

In particular the above mentioned matching is easily achieved in another
embodiment of the antenna according to the invention, which is characterized in that the
receiving antenna and/or the transmitting antenna are/is each provided with windings, and that
the additional antenna part is inserted between the windings of the receiving antenna and/or
the transmitting antenna respectively. Matching now takes place by simply inserting the
additional antenna part between a first and a second, or a second and a third winding etcetera
of an antenna, and/or by angular rotation said part between the windings, and/or by

influencing the insertion depth or spacial form of said part between or outside the windings.

At present the radio device and antenna according to the invention will be
elucidated further together with their additional advantages, while reference is being made to
the appended drawing. In the drawing:

Fig. 1 shows an embodiment of a radio device according to the invention
provided with two dual helical antennas according to the invention; and

Fig. 2 shows an impedance versus frequency curve of the antenna of fig. 1.

Fig.1 shows an schematic embodiment of a radio device 1. The radio device 1
may only comprise the left receiver part of fig. 1, or it may only comprise the right transmitter
part thereof, or may comprise both parts, such that in the latter case the radio device 1 is
arranged as a transmitter-receiver, also called transceiver. The radio device 1 also comprises a
antenna assembly 2 of any suitable form. In this case the antenna assembly 2 is built up as two
dual helical antennas 3 and 4, which are here shown to be similar, but which generally will not
be identical. Each antenna 3, 4 comprises in this case several windings 3a, 4a, and additional
antenna parts 3b, 4b. Each antenna part 3b, 4b is electromagnetically coupled to its associated
windings 3a, 4a, respectively. Such antenna parts 3b, 4b may have any suitable curved, helical
or even straight form, while the parts 3b, 4b are each inserted between the spatial structure,
winding or windings 3a, 4a. The antenna 3a and its associated antenna part 3b are electrically
separated from one another, but electromagnetically coupled to one another. The same holds

for the windings 4a and its associated antenna part 4b.
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As a consequence antenna impedance adjustment can take place individually
for every pair 3a, 3b and 4a, 4b by influencing the inserting position of the additional antenna
part between a first and a second, or a second and a third winding etcetera, and/or by
individual angular rotation of the respective antenna parts 3b, 4b between the windings, and/or
by individually influencing the insertion depth or spacial form of said part 3b, 4b between or
outside the windings 3a, 4a respectively. In the embodiment as shown the radio device 1 is
provided with a grounded plate 5 serving in this case as a common base for the antenna
assembly as a whole.

In the embodiment as shown the windings 3a forming the receiving antenna,
and the windings 4a forming the transmitting antenna are each electrically connected to the
grounded plate 5. The antenna part 3b of the receiving antenna is in this case connected to an
input 6 of an amplifier 7, which generally is of the low noise (LNA) type, whereas the antenna
part 4b of the transmitting antenna is connected to an output 8 of a power (PA) amplifier 9. No
specific impedance matching circuitry is present between input 6 and LNA 7, and output 8 and
PA 9 respectively. LNA 7 is connected to a receiving (RX) circuit 10, and PA 9 is connected
to a transmitting (TX) circuit 11 of the radio device 1. The radio device 1 is thus particularly
suited for bi-directional voice and/or data transmission, such as with mobile communication
apparatus, in particular mobile telephone, without a duplexor being necessary therefor.

It appeared in practise that both above receiving and transmitting antennas 3a,
3b and 4a, 4b respectively showed a sufficient isolation of more than 30 dB at a mutual
distance of around 10 cm. Both antennas can easily be integrated on a patch or layered
structure possibly including a ceramic structure for very small sized integration, distance and
isolation. Application of a probe or shielding element 12 preferably a rod connected to the
grounded plate 5 and to be positioned approximately midway between the receiving antenna
3a, 3b, and the transmitting antenna 4a, 4b provided adequate isolation of the respective
antennas. Adding the respective antenna parts changed the antenna impedance from
approximately 19Q to approximately 50Q2. The measured bandwidth (at -10 dB return loss at
50€2) was around 17,3 MHz at a resonance impedance of 58Q. This is roughly as shown in fig.
2, which shows impedance versus frequency curves for the real impedance part (upper curve)

and the reactive impedance part (lower curve).
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CLAIMS:

1. A radio device comprising a receiving circuit and/or a transmitting circuit, and
an antenna assembly including a receiving antenna coupled to the receiving circuit and/or a
transmitting antenna coupled to the transmitting circuit, characterized in that the antenna
assembly comprises at least one additional antenna part, which additional antenna part is
electromagnetically coupled to the receiving antenna and/or the transmitting antenna

respectively.

2. The radio device according to claim 1, characterized in that the antenna

assembly is a helical antenna assembly.

3. The radio device according to claim 1 or 2, characterized in that the antenna

assembly comprises at least one grounded plate.

4. The radio device according to claim 3, characterized in that the grounded plate
is coupled, either to at least one of said receiving antenna and transmitting antenna, or to the at

least one additional antenna part.

5. The radio device according to one of the claims 1-4, characterized in that the

antenna assembly has a patch structure.

6. The radio device according to one of the claims 1-5, characterized in that the

antenna assembly has a ceramic structure.

7. The radio device according to one of the claims 1-6, characterized in that the
radio device is provided with a shielding element positioned approximately midway between
the receiving antenna with its associated additional antenna part and the transmitting antenna

with its associated additional antenna part.



10

15

20

WO 01/09978 PCT/EP00/07180

6
8. The radio device according to claim 7, characterized in that the shielding
element is a rod antenna.
9. An antenna suited for application in the radio device according to one of the

claims 1-8, the antenna comprising an antenna assembly including a receiving antenna and/or
a transmitting antenna, characterized in that the antenna assembly comprises at least one
additional antenna part, which additional antenna part is electromagnetically coupled to the

receiving antenna and/or the transmitting antenna respectively.

10. The antenna assembly according to claim 9, characterized in that the antenna

assembly is a helical antenna assembly.

11. The antenna according to claim 9 or 10, characterized in that the receiving
antenna and/or the transmitting antenna are/is each provided with one or more windings, and
that the additional antenna part is inserted between the on or more windings of the receiving

antenna and/or the transmitting antenna respectively.

12. The antenna according to claim 11, characterized in that the antenna assembly
comprises a grounded plate, which grounded plate is coupled to said windings of the receiving

antenna and/or the transmitting antenna.
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