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(54) Multi-band antenna device and portable radio communication device comprising such an

antenna device

(57) A multi-band antenna device (10) for a portable
radio communication device comprises a parasitic ele-
ment (14) and aradiating element (12) including afeeding

section (16), a length varying section (18) and first and
second dual band sections (20, 22). The feeding section

(16) stretches along the parasitic element (12). The
length varying section (18) is further distanced from the

14

parasitic element (14) than the feeding section (16) and
includes a first and a second parallel branch (24, 26) as
well as a switch (SW) The first branch (24) is shorter than
the second branch (26) for providing resonance in a first
frequency band while the second branch provides reso-
nance in a second frequency band. The first and second
dual-band sections (20, 22) together provide resonance
in a third frequency band.
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Description

FIELD OF INVENTION

[0001] The present invention relates generally to an-
tenna devices and more particularly to an antenna device
for a portable radio communication device operable in at
least four different frequency bands, such as in mobile
phones. The invention also relates to a portable radio
communication device comprising such an antenna de-
vice.

BACKGROUND

[0002] Internal antennas have been used for some
time in portable radio communication devices. There are
a number of advantages connected with using internal
antennas, of which can be mentioned that they are small
and light, making them suitable for applications wherein
size and weight are of importance, such as in mobile
phones.

[0003] Such portable radio communication devices do
furthermore often need to operate in several frequency
bands. An example of this in for instance GSM is the 850
MHz band, the 900 MHZ bands and the 1800 and 1900
MHz bands. This is also often combined with higher fre-
quency bands such as around 2100 MHz for UMTS. With
the limitations regarding cost and size of antenna devices
this multi-band operation is difficult to achieve, especially
ifthe antennais to be provided in the interior of the device.
[0004] One type of multi-band antenna used for sev-
eral frequency bands in the interior of a portable radio
communication device is described in EP 1858115. In
this document one embodiment describes a multi-band
antenna including two monopole element sections hav-
ing two different lengths and being connected in parallel
to a length varying section. The length varying section
here includes two branches or conductors of varying
lengths, where a switch is provided in the shortest branch
and where there is a parasitic element provided in parallel
with a part of the longest branch of the varying length
section. This provides a switchable antenna where it is
possible to switch between two high bands and two low
bands and where the parasitic element may provide a
further band. In another embodiment in the document
the parasitic element is omitted and the monopole ele-
ments are replaced by a branched PIFA element.
[0005] WO 200414464 inturn describes a PIFA anten-
na that provides multiple bands through the use of two
sections that are connected in series with each other and
where there is a slit between these two sections. This slit
is dimensioned for giving the antenna two resonance fre-
quency bands arranged at a desired distance to each
other.

[0006] Itis in some cases of interest to provide an al-
ternative to the quad-band antenna solution in EP
1858115 that provides switching of two frequency bands
while keeping two other frequency bands essentially un-
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affected by a switching action.
[0007] The present invention is directed towards pro-
viding such an alternative.

SUMMARY OF THE INVENTION

[0008] An object of the present invention is to provide
a multi-band antenna device that provides switching of
two frequency bands while keeping two other frequency
bands essentially unaffected by a switching action.
[0009] The invention is based on the realization that
the provision of switching of two frequency bands while
keeping two other frequency bands essentially unaffect-
ed by a switching action is obtained in an antenna device
having a feeding section of a radiating element placed
adjacent a parasitic element, while a varying length sec-
tion of the radiating element that includes two parallel
branches of different lengths is further distanced from
the parasitic element than the feeding section.

[0010] According to a first aspect of the present inven-
tion there is provided an antenna device as defined in
claim 1.

[0011] According to a second aspect of the present
invention there is provided portable radio communication
device as defined in claim 18.

[0012] Further preferred embodiments are defined in
the dependent claims.

[0013] The invention provides an antenna device and
a portable radio communication device wherein the prob-
lem of providing switching of two frequency bands while
keeping two other frequency bands essentially unaffect-
ed by a switching action is solved through having a feed-
ing section of a radiating element of the antenna device
placed adjacent a parasitic element, while a varying
length section of the radiating element that includes two
parallel branches of different lengths is further distanced
from the parasitic element than the feeding section.
[0014] Thishasthe advantage of simplifying the design
of the antenna device for operation in the frequency
bands that are of interest. Another advantage is that a
simpler switching signal can be used.

BRIEF DESCRIPTION OF DRAWINGS

[0015] The invention is now described, by way of ex-
ample, with reference to the accompanying drawings, in
which:

fig. 1 is an overall view of a portable radio commu-
nication device comprising an antenna device ac-
cording to the invention;

fig. 2 shows a schematic diagram of a conductive
material structure used for providing various ele-
ments of the antenna device according to the present
invention, where these elements include a radiating
element and a parasitic element;



3 EP 2 173 006 A1 4

fig. 3 shows a schematic diagram of the radiating
element for use in an antenna device according to a
first embodiment of the present invention;

fig. 4 shows a schematic diagram of the antenna
device according to a second embodiment of the
present invention;

fig. 5 shows a return loss diagram of an antenna
device acting as a reference for the antenna device
of the present invention;

fig. 6 shows a return loss diagram of an antenna
device according to the first embodiment of the
present invention; and

fig. 7 shows a schematic diagram of a radiating ele-
ment for an antenna device according to a third em-

bodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0016] In the following, a detailed description of pre-
ferred embodiments of an antenna device according to
theinvention will be given. In the description, for purposes
of explanation and not limitation, specific details are set
forth, such as particular hardware, applications, tech-
niques etc. in order to provide a thorough understanding
of the present invention. However, it will be apparent to
one skilled in the art that the present invention may be
utilized in other embodiments that depart from these spe-
cific details. In other instances, detailed descriptions of
well-known apparatuses, and circuits are omitted so as
not to obscure the description of the present invention
with unnecessary details.

[0017] Fig. 1 shows the outlines of a portable radio
communication device 1, such as a mobile phone. An
antenna device 10 is arranged at the top of the commu-
nication device, adjacent to a printed circuit board (PCB)
2, and being connected to RF feeding and grounding
devices (not shown). As an alternative it should be real-
ised thatthe antenna device may be provided forinstance
also at the bottom of the communication device. The
present invention is in fact not limited to the specific lo-
cation of the antenna device in such a portable radio com-
munication device.

[0018] In fig. 2, there is shown a general outline of a
conductive material structure that may be used for pro-
viding an antenna device according to the present inven-
tion. The structure may be provided through traces or
conductors made of an electrically conductive material,
such as copper, as is conventional. This material may
furthermore be provided on a flex film, which may in turn
be bent or folded in order to fit within a portable radio
communication device. As can be seen in fig. 2 the con-
ductive material structure here provides two elements 12
and 14, where the element 14 to the leftis to be connected
to ground and is a passive parasitic elongated element,
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while the element 12 to the right is an active radiating
element and is to be connected to a feed point for receiv-
ing and/or emitting a radio signal. Generally the radiating
element 12 is dimensioned for resonating at a first, sec-
ond and third frequency band, while the parasitic element
is designed for providing resonance in a fourth frequency
band.

[0019] Fig. 3 shows a schematic diagram of the radi-
ating element 12 according to a first embodiment of the
present invention. It should here be realized that this ra-
diating element 12 is to be provided together with a par-
asitic element like the one in fig. 2. However, here this
parasitic element has been omitted from the figure in or-
der to provide a clearer description of the radiating ele-
ment 12.

[0020] The radiating element 12 includes a set of sec-
tions that are joined together. The set here includes a
single feeding section 16, which is arranged to be con-
nected to the above-mentioned feed point RF. This feed-
ing section 16 may be provided as a single conductor
and then as a single straight elongated conductor (which
may be folded if being provided on a folded flex film).
[0021] To the feeding section 16 there is in this em-
bodiment connected a length varying section 18. The
length varying section 18 stretches in a direction away
from the feeding section 16 and here it is essentially
placed perpendicular to the feeding section 16. This di-
rection is here also in a direction away from the parasitic
element (not shown). When the parasitic element is
placed adjacent the feeding section 16, it is thus clear
that the length varying section 18 is further distanced
from the parasitic element than the feeding section. It is
also clear that the feeding section 16 in this particular
case is provided between the parasitic element and the
length varying section 18.

[0022] The length varying section 18 here includes a
firstand a second branch 24, 26 of electrically conducting
material, which may be provided as conductors. These
branches 24 and 26 are electrically connected in parallel
with each other. This means that both branches 24 and
26 are connected to the feeding section 16 as well as to
a further section 20 with which the length varying section
18 is joined. This means that the feeding section 16 is
common for both the branches 24 and 26. The further
section is in the present embodiment a first dual-band
section 20. The first branch 24 has an electrical length
that is shorter than the electrical length of the second
branch 26. The varying length section 18 also includes
a switch SW for selecting in which branch essentially the
whole antenna current is to run. In this first embodiment
the switch SW is placed in the first branch 24 and when
the switch SW is open the whole antenna current runs in
the second branch 26, while when it is closed essentially
the whole antenna current runs in the first branch 24. As
an alternative it is possible to place the switch between
the two branches for selectively connecting either the
first 24 or the second branch 26 to the other sections of
the radiating element, i.e. for connecting either the first
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or the second branch to the feeding section 16 and to
the first dual-band section 20. There may as an alterna-
tive be one switch in each branch for achieving the same
result. The switch SW may be of an on/off nature, such
as a single pole, single throw (SPST) switch. In the first
embodiment the switch SW is a transistor, which may
with advantage be a GaAs switching transistor. For this
reason it may receive a switching signal CTRL (shown
as a dotted line) on a control input, which may be a gate
or a base of such a transistor.

[0023] The radiating element 12 may also have a con-
nection to ground GND that is provided between the feed-
ing section 16 and the first dual-band section 20. In this
first embodiment the connection to ground is provided
via the second branch 26 of the length varying section
18. Here the connection to ground furthermore includes
a first low pass filter block F1, which may include an in-
ductor and in this embodiment only includes an inductor.
The low pass filter block F1 is here arranged in the an-
tenna device itself. As an alternative it may be provided
in electronic circuitry arranged on the above-mentioned
PCB.

[0024] The length varying section 18 is, as has been
described previously, at the opposite end of the connec-
tion to the feeding section 16 connected to a first dual-
band section 20, which first dual-band section 20 is fur-
ther connected to a second dual-band section 22. In fig.
3 the borders between the various sections are indicated
with dashed lines in the conductive material structure.
The joined sections may furthermore be provided in one
piece. There are in this case no joints between them.
[0025] The second dual-band section 22 is electrically
connected in series with the first dual-band section 20.
It is at the same time provided side by side with the first
dual-band section 20. This means that the first dual-band
section 20 has a certain extension and that the second
dual-band section 22 then stretches back along the first
dual-band section displaced a distance from it, where
this displacement provides a gap G between the first and
second dual-band sections 20 and 22.

[0026] In more detail the first dual-band section 20 of
the first embodiment includes a first part that is straight
and preferably has a bar shape. This first part of the first
dual-band section 20 is thus at a first end joined to the
length varying section 18 and may furthermore be pro-
vided at right angles to the feeding section 16. In the first
embodiment the first dual-band section 20 has a second
opposite end where it is joined to a first end of a second
straight bar-shaped part. This second part is perpendic-
ular to the first part and stretches from the first part in
parallel with the feeding section 16. Also the second part
has a second opposite end, which is joined to a first end
of a third straight bar-shaped part stretching back in a
direction towards the feeding section 16 in parallel with
the first part.

[0027] The third straight bar shaped part of the first
section 20 has a second opposite end that is joined to
the second dual-band section 22. The second dual-band
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22 in this first embodiment has a rectangular shape and
is placed with a first long side provided in parallel with
and distanced from the first part of the first dual-band
section 20. The corner of the rectangle between a first
short side that faces the second part of the first dual-band
section 20 and a second opposite long side has further-
more been cut away. The third part of the first dual-band
section 20 is here joined to the second dual-band section
at this cut-way corner and is aligned with a second op-
posite long side of the rectangle. The cut out area is here
also rectangular. The width of the third part of the first
dual-band section 20 is furthermore smaller than the
width of the cut.

[0028] The first dual-band section 20 here has a first
side 28 that is made up of each side of the three parts of
the first dual-band section 20 facing the second dual-
band section 22, while the second dual-band section 22
has a second side 30 made up of the first long rectangle
side facing the first dual-band section, what remains of
the first short side, the length of the cut and the width of
the cut minus the width of the third part of the first dual-
band section 20. Thus the second side 30 of the second
dual-band section faces, is displaced a distance from and
stretches along the first side 28 of the first dual-band
section, thereby forming the gap G between the first and
second dual-band sections.

[0029] From fig. 3 it can also be seen that a part of the
second branch 26 of the length varying section 18 stretch-
es along a side of the second dual-band section 22, and
here along a second short side of the rectangular second
dual-band section 22. There is therefore a capacitive cou-
pling between this second branch 26 and the second
dual-band section 22.

[0030] The length of the first branch 24 of the length
varying section 18 is according to the present invention
selected for making the radiating element 12 resonate in
afirst frequency band B1. This is done through providing
a resonating element length made up of the length of the
feeding section 16, the length of the first branch 24 of the
length varying section 18, the length of the first dual-band
section 20 and the length of the second dual-band section
22. These together form a length for which the radiating
element resonates in the first desired frequency band
B1, which total length typically corresponds to a quarter
of a wavelength. In the same manner the length of the
second branch 26 of the length varying section 18 is se-
lected for making the radiating element 12 resonate in a
second frequency band B2. This is done through provid-
ing a resonating element length made up of the length
of the feeding section 16, the length of the second branch
26 of the length varying section 18, the length of the first
dual-band section 20 and the length of the second dual-
band section 22. These together form a length for which
the radiating element 12 resonates in the second desired
frequency band B2, which total length typically also cor-
responds to a quarter of a wavelength.

[0031] The dimensions of the gap G between the first
and the second dual-band sections 20 and 24 are on the
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other hand selected to provide resonance of the radiating
element in a third frequency band B3. This means that
the length and the width of the gap G are selected to
provide resonance of the radiating element in the third
band B3.

[0032] When the parasitic element is provided adja-
cent the radiating element 12 and here adjacent the feed-
ing section 16 of the radiating element, the antenna de-
vice provides a fourth frequency band B4.

[0033] The first and second frequency bands are be-
cause of this typically low frequency bands and here in
the region of 900 or 850 MHz, while the third and the
fourth frequency bands are high frequency bands for in-
stance in the region of 2100 and 1800 - 1900 MHz. Here
the first band B1 would be 900 MHz, the second band
B2 the 850 MHZ band, while the third and the fourth bands
B3 and B4 together cover the cellular system bands of
1800, 1900 and 2100 MHz. The third and fourth band B3
and B4 may for instance together cover a range of 1710
- 2170 MHz.

[0034] Thefirstfilter block F1 here provides a matching
of the antenna device to an impedance of 50 Q and may
for this reason include an inductance that may also be
variable. As the radiating element is connected to both
feeding and ground it is clear that it is in fact an IFA an-
tenna.

[0035] In operation the antenna device provides oper-
ation in the first, third and fourth bands with the switch
closed, while it provides operation in the second, third
and fourth bands with the switch open.

[0036] Fig. 4 shows a second embodiment of the an-
tenna device according to the present invention. The
main difference here is that the switch SW is different. It
is here controllable by a current flowing through it. This
switch may be provided through a PIN diode.

[0037] Inthe second embodiment there is furthermore
a high pass filter F2 provided between the first and sec-
ond branches 24 and 26 of the length varying section 18,
the function of which will be explained below. This high
pass filter F2 may be implemented through a capaci-
tance. The main purpose of the second high pass filter
block is to block DC signals. It therefore blocks signals
having frequencies below the second frequency band.
[0038] A DC control input, designated CTRL in the fig-
ure, for controlling the operation of the switch SW is con-
nected to the RF input via a further filter block F3 in order
to not affect the RF characteristics of the antenna device.
This means that the filter characteristic of this filter block
F3 is designed so as to block all radio frequency signals.
In the embodiment in fig. 4, the filter block comprises a
low pass filter. The control signal CTRL is used for open-
ing and closing the switch SW.

[0039] The above-mentioned filter block F3 may also
be arranged in electronic circuitry arranged on the PCB.
[0040] The switching of the antenna device according
to the second embodiment then functions as follows. The
RF source and other electronic circuits of the communi-
cation device operate at a given voltage level, such as
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1.5 Volts. The criterion is that the voltage level is high
enough to create the necessary voltage drop across the
PIN diode, i.e. about 1 Volt. This means that the control
signal CTRL is a voltage being switched between the two
voltages "high" and "low", such as 1.5 and 0 Volts, re-
spectively. When CTRL is high, there is a DC current
flowing through the third filter block F3, the feeding sec-
tion 16, the first branch 18 and switch SW and part of the
second branch 26, and finally through the low pass filter
F1 and to ground. This DC current creates a voltage drop
across the switch SW and a corresponding current there
through of about 5-15 mA. This voltage drop makes the
diode SW conductive, effectively making the first branch
24 conductive with respect to RF signals. The second
high pass filter F2 here blocks the current so that it cannot
go to ground without passing the diode SW. With the
control signal CTRL "low", there is an insufficient voltage
drop across the PIN diode SW to make it conductive, i.e.
itis "open", effectively blocking any RF signals in the first
branch 24. As an alternative it should be known that the
switch may be a transistor, like a GaAs transistor, also
in this second embodiment.

[0041] The provision of the first and second multi-band
sections together with a length varying section allows the
provision of good bandwidth in both low and high bands.
[0042] Traditionally the length varying section is
placed as close to the feeding as possible. This means
that normally the parasitic element would be provided
adjacent the length varying section. Since the two
branches would have to be provided on different distanc-
estothe parasitic elementitis then clear that the parasitic
element would influence the currents running through
them differently based on which branch is conducting
current..

[0043] Fig. 5 shows a return loss diagram for an an-
tenna device having a varying length section provided
adjacent the parasitic element and being connected to a
first and second dual-band section designed like in the
first and the second embodiments. The return loss in dB
in relation to frequency in MHz is here shown. Here a
curve 32 of the return loss with the switch closed, i.e.
when the short first branch is conducting, is shown with
a solid line, while a curve 34 of the return loss with the
switch open, i.e. with the second longer branch conduct-
ing, is shown with a dashed line. As can be seen the
operation of the switch provides a shifting of the low
bands from the first low band B1 to the second low band
B2. It can also be seen that also the high bands B3 and
B4 are shifted to bands B3’ and B4'.

[0044] Itis however of interest to keep the high bands
as much as possible unaffected by the switching. Then
it can be possible to better design the antenna device for
operation in the bands of interest, i.e. it would be easier
to design the gap and the passive element. This means
thatitis of interest that the covered high-frequency bands
are affected as little as possible by the switching.
[0045] The present invention solves this problem
through the alternative placing of the length varying sec-
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tion, i.e. where the length varying section is further dis-
tanced from the parasitic element than a feeding section
that runs in parallel with the parasitic element.

[0046] Fig. 6 shows a return loss diagram for the an-
tenna device according to the first and second embodi-
ments.

[0047] Hereacurve 36 of the return loss with the switch
closed, i.e. when the short first branch is conducting, is
shown with a solid line, while a curve 38 of the return loss
with the switch open, i.e. with the second longer branch
conducting, is shown with a dashed line. As can be seen
the high frequency bands B3 and B4 are more or less
unaffected by the switching operation.

[0048] This means thatitis easier to design the anten-
na device for covering these bands than with the above-
described placing of the length varying section beside
the parasitic element. As these bands remain unaffected
it is also possible to use a simpler switching signal, since
the signal only has to consider the switching between the
first and the second band and does not have to consider
any switching between the third and the fourth band.
[0049] The antenna device of the present invention is
also small in size, simple to produce as well as advanta-
geous to use in multi-mode portable radio communication
devices, i.e. devices that can be used in several different
types of wireless communication networks.

[0050] The presentinvention can be variedinanumber
of different ways. It should for instance be realised that
as long as the required electrical length of the radiating
element is obtained, the shape of the first and second
dual-band sections can be varied in a multitude of ways.
They do for instance not have to include straight parts or
have a general rectangular shape. It is for instance pos-
sible that one or both of these sections have meandering
shape. The width of a section can thus be variable. One
example of an alternative design is shown in fig. 7. Here
an L-shaped first dual-band section is provided adjacent
two sides of an essentially rectangular shaped second
dual-band section. Instead of a cut out area at the above-
mentioned corner, this second dual-band section is pro-
vided with a bar like protrusion, which is joined to the L-
shaped first dual-band section.

[0051] Itis likewise possible that the height of the cut
out area in the radiating element of fig. 3 is prolonged so
that the third part of the first dual-band section stretches
longer towards the feeding section.

[0052] For the purpose of matching ground may be
connected to the antenna device via an inductor or a
capacitor. These may furthermore be variable. In the
case of an inductor, this may furthermore be provided as
a part of the first filter block.

[0053] Preferred embodiments of an antenna device
according to the invention have been described. Howev-
er, it will be appreciated that these can be varied within
the scope of the appended claims. The placing of the
length varying section may for instance be varied. It can
be provided as a part of the first or second dual-band
sections or be provided between them. It is also possible
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that the ground connection provided between the feeding
section and the first dual-band section does not include
the first filter block or that the ground connection is omit-
ted completely. It is furthermore possible to include more
sections in the radiating element than what has been
described so far, for instance between the length varying
section and the first dual-band section and/or between
the feeding section and the length varying section. Fur-
thermore, a GaAs switch or a PIN diode switch have been
described. It will be appreciated that other kinds of switch-
es can be used as well. The placing of the switch may
furthermore be made in a multitude of ways. The impor-
tant thing is that it connects the radiating element with
one of the conductors based on which frequency range
that is to be covered. Finally other types of first and sec-
ond dual-band sections may be provided, forinstance an
ordinary branched IFA structure as in EP 1858115.
[0054] Consequently the present invention is only to
be limited by the following claims.

Claims

1. Anantenna device (10) for a portable radio commu-
nication device (1) operable in at least four different
frequency bands (B1, B2, B3, B4), the antenna de-
vice (10) comprising:

- a set of sections (16, 18, 20, 22) of electrically
conductive material joined to each other for
forming a radiating element (12); and

- aparasitic element (14) provided at least partly
along a part of the radiating element;

- said set of sections including

o a feeding section (16) for connection to a
feed point;

o a length varying section (18) including a
first and a second branch (24, 26) connect-
ed in parallel with each other, where the first
branch (24) has an electrical length that is
shorter than the electrical length of the sec-
ond branch (26), the length of the first
branch is selected for making the radiating
element resonate in a first frequency band
(B1) and the length of the second branch is
selected for making the radiating element
resonate in a second frequency band (B2),
and a switch (SW) for selecting in which
branch essentially the whole antenna cur-
rent is to run; and

oafirstand a second dual-band section (20,
22) together providing resonance in a third
frequency band (B3);

- characterised in that
- the part of the parasitic element (14) that is
provided adjacent the radiating element only
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stretches along the feeding section (16) of this
radiating element; and

- the length varying section (18) is further dis-
tanced from the parasitic element (14) than the
feeding section (16).

The antennadevice (10) according to claim 1, where-
in the second dual-band section (22) is electrically
connected in series with the first dual-band section
(20) and the first and second dual-band sections (20,
22) are separated by a gap (G), the dimensions of
which are selected to provide resonance of the elec-
trically conductive radiating element in said third fre-
quency band (B3).

The antenna device (10) according to claim 1 or 2,
wherein the feeding section (16) is provided between
the parasitic element (14) and the length varying sec-
tion (18).

The antenna device (10) according to any previous
claim, wherein the length varying section (18) con-
nects the feeding section (16) with the first dual-band
section (20) and stretches in a direction away from
the parasitic element (14) and feeding section (16).

The antenna device according to claim 4, wherein
the length varying section (18) is placed perpendic-
ular to the feeding section.

The antenna device according to any previous claim,
wherein the second branch (26) of the length varying
section (18) includes a part that at least partly stretch-
es along a side of the second dual-band section (22).

The antenna device according to claim 6, wherein
said part of the second branch (26) of the length var-
ying section (18) has a capacitive coupling to the
second dual-band section (22).

The antenna device (10) according to any previous
claim, wherein the second dual-band section (22) is
the last section in the electrical path of the radiating
element (12).

The antenna device (10) according to any previous
claim, wherein the radiating element has a connec-
tion to ground provided between the feeding point
and the first dual-band section.

The antennadevice (10) according to claim 9, where-
in the connection to ground is provided via the sec-
ond branch (26) of the length varying section (18).

The antenna device (10) according to claim 9 or 10,
wherein the connection to ground includes a first low
pass filter block (F1), which may include an inductor.
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The antenna device (10) according to any previous
claim, wherein said first dual-band section has a first
side (28) and the second dual-band section has a
second side (30) facing, displaced a distance from
and stretching along said first side (22) of the first
dual-band section (20), thereby forming said gap (G)
between the first and second dual-band sections,
where the length and the width of the gap are select-
ed to provide resonance of the radiating element in
the third band.

The antenna device (10) according to any previous
claim, wherein said switch is controllable by a current
flowing through it.

The antenna device (10) according to claim 13, fur-
ther comprising a second filter (F2) provided be-
tween the first and second branches (24, 26) of the
length varying section (18), said second filter block
being arranged to block signals with afrequency low-
er than the frequencies of the different frequency
bands.

The antenna device (10) according to any previous
claim, further comprising a further filter block (F3)
arranged between the feeding section (16) and a
control voltage input (CTRL) for the switch (SW).

The antenna device (10) according to any of claims
13 - 15, wherein the switch (SW) comprises a PIN
diode.

The antenna device (10) according to any of claims
1 - 15, wherein the switch (SW) comprises a GaAs
switch.

The antenna device (10) according to any previous
claim, wherein the radiating element (12) is an in-
verted F antenna.

A portable radio communication device (1) compris-
ing an antenna device (10) including an antenna de-
vice according to any previous claim.
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