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(57) Abstract: Present invention consists of an antenna with at least one antenna element out of electrically conductive material
essentially located within an inner area surrounded of electrically conductive material that has a slot into the inner area.
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Technical field

The present invention concerns an antenna including

surrounding electrically conductive material and a slot.

State of the art and background of the invention

The purpose of an antenna is to convert wire bound signals to
electromagnetic signals propagating in the ambient media. The
design of the antenna determines the properties of this
conversion. The requirements of a wireless communications
system determine the requirements of the antenna and by that

what type of antenna to be used.

It is common that antennas needs to be mounted on both
metallic and none metallic objects. To eliminating the needs
of selecting antenna depending of the backing is metallic or
non metallic, it is desirable that the same antenna operate at
both cases. It is also desirable that the antenna operates at
several frequency bands. It is also important that the antenna
isn’t big, but its size shall be minimized having sufficient

performance for the communication system.

Since antennas shall be able to be placed both on metallic and
non metallic material, it is common that the antenna contain
an integrated ground plane. By that the antenna always will
have metallic material in the vicinity making it operate at
both cases. Common antennas intended to be mounted on ground
plane are F-antennas and planar F-antennas. These are
denominated by the English names “inverted F antenna” and
“planar inverted F antenna”. These antennas have a connection
to the ground plane both to be smaller in size and to match

the impedance to 50 ohms.
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To increase the band width and create extra resonance
frequencies, passives conductors connected to ground at one
spot can be added. By placing them close to the antenna the
energy will put through and the passive conductor becomes a
part of the antenna and can create an additional resonance at
desired frequency. The resonance frequencies created by
passive elements is in general in proximity or higher than the
antennas fundamental resonance. The publicized patent
applications US2006/0176226, US2007/0030200, US2008/0136711
and US2008/0180330 show different antennas including extra
passive elements. These are used to create extra resonances to
increase the band width of the antenna or create resonances at
higher frequencies. The present invention achieve two
different and desirable properties, the antenna can be mounted
in close vicinity and above a ground plane and an additional
resonance can be created which can have significant lower

resonance frequency than the antenna fundamental frequency.

Description of the invention

The present invention includes an antenna having an inner area
essentially surrounded by electrically conductive material
having a slot into the inner area and at least one antenna
element essentially located within the inner area. By this
embodiment of the antenna the surrounding electrically
conductive material and its slot together with the active
antenna element and the electromagnetic coupling between them,
creates a resonance at a lower or significant lower frequency
than the active elements resonance frequency. By adjusting
length, width and location of the slot, of the surrounding
electrically conductive material, its resonance frequency and
impedance can be changed and adjusted. Another important and

simple adjustment of the resonance frequency is made by
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changing the slit embodiment and spatial width. The spatial
width of the slot can be decreased to lower the resonance
frequency and vice verse. Also a longer slot gives a lower
resonance frequency. The radio signal connected to the antenna
element by the coaxial cable can by advantage be connected to
a connection point within the inner area. It is often
necessary to adjust the impedance of the antenna element by
create a connection between the antenna element andvthe
surrounding electrically conductive material and in general
this connection is galvanic. The slot in the surrounding
electrically conductive material can be located at any
position but good properties often can be achieved having
location remote of the antenna elements connection point of
the radio signal. Therefore the slot usually is placed in
vicinity of the end of the antenna element. Also additional
antenna elements which either can be connected to radio signal
or ground can be placed within the antenna elements inner
area. Additional resonance frequencies to increase the
bandwidth, or create an efficient antenna for more frequency

bands, can be created by adding additional antenna elements.

To further improve the antenna functionality, the antenna can
be equipped with additional antenna elements placed outside
the surrounded electrically conductive area. These antenna
elements can have any shape and have a proper length fitting

the antenna.

It is of advantage to mount an antenna according to present
invention within a plastic box and to connect the radio signal
by a coaxial cable. By that the antenna can act as an external
antenna to a variety of applications. An antenna according to
the invention is connected by radio signal to an antenna
element and where the surrounding electrically conductive

material is connected to the radio signals ground.
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Description of drawings

Figure 1: shows an antenna according to present invention
having a simple embodiment.

Figure 2: shows an antenna according to present invention
connected by coaxial cable and impedance match of the antenna
element.

Figure 3: shows an antenna according to present invention
having several antenna elements and another shape of the slot.
Figure 4: shows an antenna according to present invention

where it is embodied for external mounting.

Preferred embodiments

An antenna according present invention can be embodied
according to figure 1. The antenna element (10) is placed
within an inner area (11) that is surrounded by an
electrically conductive material (12) having a slot (13) into
the inner area. The radio signal is preferable connected at
(14) and its ground at (15). Figure 2 shows another embodiment
where a coaxial cable (16) is connected to the antenna
elements connection point (14) and the surrounded electrical
conductive material (15). A connection (17) between the
antenna element (10) and the surrounding electrical conductive
material (12) is added to adjust the antenna impedance to, for

example, 50 ohms.

Figure 3 shows another embodiment where an additional antenna
element (18) and (19) is added to create additional resonance
frequencies to increase the band width or create good antenna
functionality at other frequency bands according to the

requested antenna requirements. The slot (13) is modified and

can by changed embodiment such as slot length and width be
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adjusted to appropriate frequency, which usually is lower than
the resonance frequency generated by the antenna element (10).
The antenna embodiment according to figure 3 have also an
antenna element (20) that is located outside the inner area.
It is obvious that antennas don’t need to have antenna element
according to figure 3, but embodiment, placement and number of

antenna elements can be changed within the present invention.

Figure 4 shows how an antenna based upon the present invention
can be embodied. Figure 4 shows an antenna element according
to figure 1 to 3 with a vision from the side where the antenna
element (22) with the surrounding electrical conductive
material is located on a substrate (21). The antenna is placed
into a cover (23) preferable of plastic or other electrical
insulators and the connecting coaxial cable (24) is elapsed
out of the antenna cover. An antenna according to figure 4 can
be mounted both on metallic and non metallic materials (25)

having good antenna performance.

An antenna according to the present invention can with
advantage be embodied at a laminate for printed circuit board,
for example FR4 or other variants, by normal printed circuit
board production process. This offers a very low cost antenna
solution having good performance. The antenna can also be
embodied on flexible substrate and also direct out of sheet

metal by punching or etching processing.

An antenna according to the present invention can be
operational at many different frequency bands, for example 434‘
MHz, GSM900 (880 - 960 MHz), GSM1800 (1710 - 1880 MHz) and

UMTS (1920 - 1980, 2110 - 2170 MHz). Applied onto figure 3 the
antenna element (10) can operate at GSM900, antenna element
(18) and (19) at GSM1800 and UMTS, and the surrounding

electrical conductive material (12) with the slit (13) and its
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coupling to the antenna element (10) can create an efficient
antenna for 434 MHz. In this case the surrounding material and
its slit creates an antenna having a resonance frequency
significant lower that the frequency of the active element
(10) . The antenna element (20) can also create additional
resonance and/or improve the impedance match to, for example,
50 ohms. It is easily realized that different combinations of
frequency band can be reached by the present invention. The
surrounding electrical conductive material (12) can have
shape, length and width proportions differing from the figures
1 to 3.
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Claims

1)

2)

3)

4)

S)

6)

7)

Antenna having at least one antenna element (10) of
electrically conductive material, essential located
within an inner area (l1l1), and a essentially surrounding
electrically conductive material (12) having a slot (13)
in the surrounded electrical material (12) into the inner
area (1l1), where the antenna is characterized in that the
antenna element (10) in the inner area is arranged to be

an active antenna element.

Antenna according to claim 1, characterigzed imn that
the connection point to the antenna element is located

within the inner area.

Antenna according to claims 1 or 2 characterized in
that the antenna element have an connection to the

surrounding electrically conductive material.

Antenna according to claims 1 - 3 characterized in
that the slot into the inner area is located remote from
the antenna elements connection point to radio

transmitter and/or receiver.

Antenna according to claims 1 - 4 characterized in
that the antenna includes additional electrically

conductive antenna elements within the inner area.

Antenna according to claims 1 - 5 characterized in
that the antenna have electrically conductive material
extending or is placed in a trace out of the electrically

conductive material surrounding the inner area.

Antenna according to claims 1 - 6 characterized in

that it is located inside a plastic box with a coaxial
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cable elapsing out of the box for connecting to radio

transmitter and/or receiver.

8) Antenna according to claims 1 - 7 charactaerized in
that a signal from radio transmitter and/or receiver
connects to an antenna element and that its ground
connects to the surrounding electrically conductive

material
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