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(57) Abstract: The present invention relates to
an antenna device (1) for a portable radio com-
munication device (6) adapted for receiving radio
signals in at least one frequency band, said an-
tenna device (1; 10) comprising a radiating ele-
ment having a first branch (2; 12) and a second
branch (3; 13) connected to a common elongated
feeding section (4; 14), being configurable to re-
ceiving right-hand side circularly polarized and
left-hand side circularly polarized signals.
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AN ANTENNA DEVICE AND A PORTABLE RADIO COMMUNICATION
DEVICE COMPRISING SUCH AN ANTENNA DEVICE

FIELD OF INVENTION

The present invention relates generally to antenna de-
vices and more particularly to an antenna device for a
portable radio communication device, such as a mobile
phone, comprising a radiating element having two

branches.

BACKGROUND

Internal antennas have been used for some time in port-
able 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.

However, the application of internal antennas 1in a
mobile phone puts some constraints on the configuration
of the antenna device. In particular, in a portable
radio communication device the space for an internal
antenna device is limited. These constraints may make
it difficult to find a configuration of the antenna

that provides for desired operating band coverage.

Further, a portable radio communication device is today
many times required to be provided with multiple
frequency band coverage for a plurality of cellular
operational frequency bands, such as GSM850, GSM900,
GSM1800, GSM1900, and WCDMA, as well as a plurality of
non-cellular operational fregquency bands, such as GPS,

BT and FM. A portable radio communication device has
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limited space and it is thus desirable to add multiple

frequency band coverage to an antenna device.

For GPS operation in e.g. a mobile phone there exist
requirements for the mobile phone to receive right-hand
circularly polarized signals as well as left-hand
circularly polarized signals and a quota there between.
It is thus desirable for an antenna device in a mobile
phone to provide functionality fulfilling such

requirements.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an
antenna device for a portable radio communication
device, which can be configured to facilitate reception
of circularly polarized signals, as well as be
configured to facilitate reception of at least two

separate operation frequency bands.

According to the present invention there is provided an
antenna device for a portable radio communication
device adapted for receiving radio signals in at least
one frequency band, the antenna device comprising a
radiating element having a first branch and a second
branch connected to a common elongated feeding section,
wherein the first branch comprises a first elongated
section in a first end connected to a first end of the
common elongated feeding section, a second elongated
section in a first end connected to a second end,
opposite the first end, of the first section of the
first branch, and a third elongated section in a first
end connected to a second end, opposite the first end,
of the second section of the first branch and in a

second end, opposite the first end, of the third



WO 2012/123021 PCT/EP2011/053849

10

15

20

25

30

section of the first branch being open ended, wherein
the first and third sections of the first branch being
essentially parallel, the second branch comprises a
first elongated section in a first end connected to a
mid portion of the common elongated feeding section, a
second elongated section in a first end connected to a
second end, opposite the first end, of the first
section of the second branch, and a third elongated
section in a first end connected to a second end,
opposite the first end, of the second section of the
second branch and in a second end, opposite the first
end, of the third section of the second branch being
open ended, wherein the first and third sections of the
second branch being essentially parallel, the first
section of the second branch is between the third
section of the second branch and the third section of
the first branch, and the first branch at least partly
surrounds the second branch. Such an antenna device can
easily be configured to receive both GPS frequencies as

well as BT frequencies, and can

easily be configured to receive both right-hand side
circularly polarized signals as well as suppress left-
hand side circularly polarized signals in the upper

hemisphere.

The first section of the first branch is preferably
arranged essentially perpendicularly to the feeding
section, and the first section of the second branch is
preferably arranged essentially perpendicularly to the
feeding section, to further facilitate reception of

circularly polarized signals.
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The antenna device 1s advantageously arranged off-
ground in the portable radio communication device, to
facilitate broad band coverage. When available off-
ground space 1is particularly sparse, the antenna device
is preferably arranged on-ground in the portable radio

communication device.

A portable radio communication device comprising an

antenna device having two branches is also provided.

Further preferred embodiments are defined in the

dependent claims.

BRIEF DESCRIPTION OF DRAWINGS

The invention is now described, by way of example, with

reference to the accompanying drawings, in which:

FIG. 1 is a schematic illustration showing an antenna
device according to a first embodiment of the present

invention.

FIG. 2 1is a schematic illustration showing a first
position of an antenna device 1in a portable radio

communication device.

FIG. 3 1is a schematic illustration showing a second
position of an antenna device 1in a portable radio

communication device.

DETATILED DESCRIPTION OF THE INVENTION

In the following, a detailed description of preferred
embodiments of an antenna device according to the
invention will be given. In the description, for pur-
poses of explanation and not limitation, specific

details are set forth, such as particular hardware,
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applications, techniques etc. in order to provide a
thorough understanding of the present invention. How-
ever, it will be apparent to one skilled in the art
that the present invention may be utilized in other
embodiments that depart from these specific details. In
other instances, detailed descriptions of well-known
methods, apparatuses, and circuits are omitted so as
not to obscure the description of the present invention

with unnecessary details.

In the following description and claims, the term radi-
ating element is used. It is to be understood that this
term 1s intended to cover electrically conductive
elements arranged for receiving and/or transmitting

radio signals.

An antenna device for a portable radio communication
device according to a first embodiment of the present
invention will now be described with reference to Figs.

1-3.

The portable radio communication device 6 may €.g. be a
mobile phone, a smart phone, a PDA, a portable computer
or similar device, and will in this embodiment be
described as a mobile phone. The antenna device 1 1is
arranged in a mobile phone 6 adapted for receiving
radio signals 1in at least one frequency band, the
antenna device 1 comprising a radiating element having
a first branch 2 and a second branch 3 connected to a

common elongated feeding section 4.

The first branch 2 comprises a first elongated section
2a in a first end connected to a first end of the

common elongated feeding section 4, a second elongated
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section 2b in a first end connected to a second end,
opposite the first end, of the first section 2a of the
first branch 2, and a third elongated section 2c¢c in a
first end connected to a second end, opposite the first
end, of the second section 2b of the first branch 2 and
in a second end, opposite the first end, of the third
section 2c¢ of the first branch 2 being open ended,
wherein the first 2a and third 2c¢ sections of the first
branch 2 being essentially parallel. This first branch
2 can be seen as a C connected to the feeding section

4.

The second branch 3 comprises a first elongated section
3a in a first end connected to a mid portion of the
common elongated feeding section 4, a second elongated
section 3b in a first end connected to a second end,
opposite the first end, of the first section 3a of the
second branch 3, and a third elongated section 3¢ in a
first end connected to a second end, opposite the first
end, of the second section 3b of the second branch 3
and in a second end, opposite the first end, of the
third section 3c of the second branch 3 being open
ended, wherein the first 3a and third 3¢ sections of
the second branch 3 being essentially parallel. This
second branch 3 can also be seen as a C connected to
the feeding section 4. By the term mid portion of the
feeding section 4 is merely meant a portion between the

respective ends of the feeding section.

The first branch 2 at least partly surrounds the second
branch 3, and the antenna device can be seen as a

double C radiator.
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The first section 3a of the second branch 3 is between
the third section 3c of the second branch 3 and the
third section 2¢ of the first branch 2. The antenna
device 1 <can with this configuration be seen as
antiparallel C radiators combined into a single
radiator. By antiparallel is meant that the currents in
the first branch 2 are essentially in anti-phase with

the currents in the second branch 3.

The feeding point 5 of the antenna device is in a
second end, opposite the first end of the feeding
section 4. A fictitious extension of the third section
2c of the second branch preferably crosses the feeding

section 4.

The first section 2a of the first branch 2 is arranged
essentially perpendicularly to the feeding section 4,
and the first section 3a of the second branch 3 is
arranged essentially perpendicularly to the feeding

section 4.

In a typical user configuration for a mobile phone the
antenna device 1s configured for receiving right-hand
side circularly polarized signals in the upper
hemisphere, and to supress left-hand side c¢ircularly
polarized signals in the upper hemisphere, by the first
branch 2 being open-ended in a anti-clockwise circular
direction and the second branch 3 being open-ended in a

clockwise circular direction.

The antenna device is configure to, in the at least one
frequency band, include a GPS operating frequency band,
by the first branch 2 having a size of about 14x7 mm?,

and a volume of about 0.27 cm’.. The length of the
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the center frequency for the at 1least one frequency

band GPS.

The antenna device 1is preferably also adapted for
receiving radio signals in a second separate frequency
band, including a BT operating frequency band, by the
second branch 3 having a size of about 12x5 mm?, and a
volume of about 0.27 cm’. The length of the second
branch 3 is preferably predefined for tuning of the

center frequency for the second frequency band BT.

The distance between the first branch 2 and the second
branch 3 is preferably ©predefined to tune the
separating frequency between the center frequency of
the at least one frequency band and the second separate

frequency band

The antenna device 1s advantageously arranged off-
ground in the mobile phone 6. The mobile phone 6 often
has a large display having a shielding device 7
covering most of the back side part of the mobile phone
6. The antenna device 1 is advantageously arranged in
the top left corner of the mobile phone 6, as seen from
its back-side, which position is illustrated in Fig. 2.
In this way hand and finger position of a user of the

mobile phone is likely not to cover the GPS antenna.

In a further advantageous position, illustrated in Fig.
3, the antenna device 1 is positioned in the top most
part of the left side of a mobile phone 6. The view of
Fig. 3 1is from the left-hand side of a mobile phone,
having its top side to the left in the drawing.
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Alternatively, 1f the available off-ground space of a
mobile phone is not enough for the antenna device it is
instead arranged on-ground in the portable radio

communication device (not illustrated).

Preferred embodiments of an antenna device according to
the present invention have been described. However, the
person skilled in the art realizes that these can be
varied within the scope of the appended claims without

departing from the inventive idea.

It is realized that the shape and size of the antenna
device according to the invention can be varied within
the scope defined by the appended claims. Thus, the
exact antenna configurations can be wvaried so as to
correspond to the shape of the radio communication

device, desired performance etc.
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CLAIMS

1. An antenna device (1; 10) for a portable radio
communication device (6) adapted for receiving radio
signals in at least one frequency band, said antenna
device (1; 10) comprising a radiating element having a
first branch (2; 12) and a second branch (3; 13)
connected to a common elongated feeding section (4;

14), wherein

said first branch (2; 12) comprises a first elongated
section (2a; 12a) in a first end connected to a first
end of said common elongated feeding section (4; 14), a
second elongated section (2b; 12b) in a first end
connected to a second end, opposite said first end, of
said first section (2a; 12a) of said first branch (2;
12), and a third elongated section (2c¢; 12c¢) in a first
end connected to a second end, opposite said first end,
of said second section (2b; 12b) of said first branch
(2; 12) and in a second end, opposite said first end,
of said third section (2c; 12c¢) of said first branch
(2; 12) being open ended, wherein said first (2a; 12a)
and third (2c; 12c¢) sections of said first branch (2;

12) being essentially parallel,

said second branch (3; 13) comprises a first elongated
section (3a; 13a) in a first end connected to a mid
portion of said common elongated feeding section (4;
14), a second elongated section (3b) in a first end
connected to a second end, opposite said first end, of
said first section (3a; 13a) of said second branch (3;
13), and a third elongated section (3c¢; 13c) in a first
end connected to a second end, opposite said first end,

of said second section (3b; 13b) of said second branch
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(3; 13) and in a second end, opposite said first end,
of said third section (3c; 13c) of said second branch
(3; 13) being open ended, wherein said first (3a; 13a)
and third (3c; 13c) sections of said second branch (3;

13) being essentially parallel,

said first section (3a) of said second branch (3) is
between said third section (3c) of said second branch
(3) and said third section (2c¢) of said first branch

(2), and

said first branch (2; 12) at least partly surrounds

said second branch (3; 13).

2. The antenna device as claimed in claim 1, comprising
a feeding point (5; 15) in a second end, opposite said

first end of said feeding section (4; 14).

3. The antenna device according to any of claims 1-2,
wherein said first section (2a; 12a) of said first
branch (2; 12) is arranged essentially perpendicularly
to said feeding section (4; 14), and said first section
(3a; 13a) of said second branch (3; 13) is arranged
essentially perpendicularly to said feeding section (4;

14).

4. The antenna device according to any of claims 1-3,
wherein said antenna device is configured for receiving
right-hand side <circularly ©polarized signals and
supressing left-hand side circularly polarized signals

in the upper hemisphere.

5. The antenna device as claimed in any of claims 1-4,
wherein said at least one frequency band includes a GPS

operating frequency band.



WO 2012/123021 PCT/EP2011/053849

10

12

6. The antenna device as claimed in any of claims 1-5,
adapted for additionally receiving radio signals in a
second separate frequency band, preferably including a

BT operating frequency band.

7. The antenna device as claimed in any of claims 1-6,
wherein said antenna device is arranged off-ground in

said portable radio communication device.

8. The antenna device as claimed in any of claims 1-6,
wherein said antenna device 1is arranged on-ground in

said portable radio communication device.

9. A portable radio communication device comprising an

antenna device according to any previous claim.
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