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(54) Interface between a mobile radio device and its accessory device based on capacitive
coupling for sharing ground planes to rise antenna gain of accessory device

(57)  The present invention provides an arrange-
ment or interface (131) for capacitively coupling the
ground plane (230) of a mobile device (200) with the
ground plane (130,131) of its accessory device (100).
Thus, the ground planes of both devices are shared.
This results in an extended ground plane (130,131,230)
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of the accessory device (100) for rising the antenna gain
of a patch antenna (120) incorporated in its housing
(110). Hence, the accessory device can be further min-
iaturized without the drawback of lower antenna gain.
The mobile device (200) can be a mobile telephone ter-
minal, its accessory device can be a mobile positioning
terminal.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a first device
having a first housing, an antenna system and a first ar-
ea of ground potential, connectable to a second device
having a second housing and a second area of ground
potential. The present invention further relates to an ar-
rangement for receiving or transmitting radio signals,
where a first device is connected to a second device and
particularly where an accessory device is connected to
a mobile device.

DESCRIPTION OF THE PRIOR ART

[0002] In current mobile devices, like e.g. a mobile tel-
ephone or personal organizer the size or dimension of
such a mobile device tends to be smaller and smaller.
Concurrently it is required to add more and more addi-
tional functionality like e.g. for positioning or a chatboard
or a MP3 player to the base functionality.

[0003] Due to the minimized dimensions of the mobile
device additional functionality can be added to a mobile
telephone system either by developing a new mobile de-
vice which includes both the telephone and additional
functionality or by mounting a separate accessory de-
vice with additional functionality to an already existing
mobile device. Such an accessory device permits a
higher flexibility for a user, because additional function-
ality can be added or removed whenever wanted.
Therefore e.g. a MP3 player device can be mounted to
the mobile telephone device, where an existing system
connector of that mobile telephone device operates for
mechanical mounting the two devices as well as for
electrical connecting the two devices to share electrical
resources like battery, display etc.

[0004] In other cases, e.g. in the United States it is
considered necessary to use a positioning device at any
time. Therefore such an accessory device has to be per-
manently plugged to the mobile device. Hence such an
accessory device should have dimensions as small as
possible to achieve the overall smallest size of that
mounted arrangement.

[0005] A positioning device in general consists of
electrical components like e.g. a patch antenna and a
related ground potential. An acceptable high reception
performance of the antenna requires a minimum size of
the area of ground potential. The greater the area of the
ground potential, the higher the reception performance
of the antenna, e.g. the antenna gain. Therefore the size
of the area of ground potential should be as great as
possible. But this is a condition, which is in sharp conflict
with the dimensions a user wants to have for such a mo-
bile device.

[0006] Consequently, a need exists for a device and
an arrangement of such devices, which has minimized
dimensions and a high reception performance.
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SUMMARY OF THE INVENTION

[0007] It is therefore a principal object of the present
invention to provide a first device, which is connectable
to a second device and where a first area of ground po-
tential has a coupling area, which is formed in respect
to the shape of a second area of ground potential, and
where said coupling area covers at least a part of said
second area of ground potential, when said first device
is connected to said second device, and where said sec-
ond area of ground potential is capacitive coupled to
said first area of ground potential, when said coupling
area covers at least a part of said second area of ground
potential.

[0008] Preferably such a device can be made as small
as the including electrical components allows it, but ig-
noring the size of the area of ground potential, which will
be necessary to maintain a certain reception perform-
ance. Since the coupling area allows capacitive cou-
pling of additional area of ground potential, the dimen-
sion of such a device can be independent of the neces-
sary area of ground potential.

[0009] It is still further an object of the present inven-
tion to provide a first device where the coupling area of
the first area of ground potential is protruding beyond
the housing of that first device.

[0010] Therefore the coupling part allows easy cover-
ing of the area of ground potential from a second device.
Further when the coupling area which is protruding be-
yond the housing is formed in respect to the shape of a
part of the housing of that second device, a mechanical
fixation of that first device to that second device can be
achieved.

[0011] Furtheritis still a principal object of the present
invention to provide an arrangement with a first and a
second device according to claim 8.

[0012] Itis an advantage of the presentinvention, that
in such an arrangement the area of ground potential of
the second device is shared by both devices, especially
when the dimension of that first device is too small to
allow a size of area of ground potential, which is neces-
sary to maintain a certain reception performance.
[0013] The invention is therefore preferably provided
for an arrangement where, according to claim 11 or 12,
an accessory device like e.g. a positioning terminal is
coupled to a mobile device like e.g. an already existing
mobile telephone terminal.

[0014] There a need exists that the total size of such
an arrangement has to be as small as possible, the ad-
ditional positioning device has to be as small as possi-
ble, too. Thus the present invention allows that the di-
mensions of that positioning system is not determined
by the needed area of ground potential to achieve a
good antenna performance. Rather the necessary di-
mension of area of ground potential can be achieved by
coupling additional area of ground potential from the ex-
isting standard mobile telephone terminal to the posi-
tioning terminal.
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[0015] The present invention in general has the ad-
vantage that especially when a new small accessory de-
vice is created for an already existing mobile device,
there are no changes necessary to the mobile device to
couple additional area of ground potential from that mo-
bile device to the accessory device. In particular, when
a part of the housing of that mobile device, e.g. the bot-
tom of that housing, is the area of ground potential and
therefore is made out of metal or laminated with a metal
foil, it is only necessary to create the coupling area of
that accessory device in respect to that mobile device
to achieve a capacitive coupling, when both devices are
connected. Thus a coupling of area of ground potential
requires connectors with thick contact pins, which would
lead to necessary changes of the system connector in
both devices, here it is an advantage that the invention
permits that no additional or special dimensioned con-
nector in the housing of that mobile device is necessary
to combine the areas of ground potential nor any other
change on the existing mobile device.

BRIEF DESCRIPTION OF THE INVENTION

[0016] The presentinvention will be better understood
by reading the following description of the preferred em-
bodiment of the invention and in conjunction with the ap-
pended drawings wherein:

Fig.1 is a schematic representation of a positioning
device according to a preferred embodiment.

Fig.2 is a schematic representation of a preferred
arrangement with a positioning device and a mobile
telephone device.

[0017] In Fig.1 a positioning device 100 for receiving
Global Positioning System (GPS) signals is shown. To
receive signals, which are transmitted by GPS satellites
a patch antenna 120 is included in a housing 110. To
obtain a good antenna performance an area of ground
potential 130 is used as reference for that antenna 120.
Due to the fact that such an accessory device has to be
as small as possible the smallest dimensions of the
housing 110 are given by the included electrical compo-
nents. Here there are mainly the antenna 120 and an
ASIC, which is not shown. But thus the available space
for an area of ground potential is limited. In this embod-
iment the area of ground potential is a part of the housing
which form the bottom of the housing and the coupling
area 131 is protruding beyond that housing 110. There-
fore that part of the area of ground potential can be used
as a coupling area 131, which allows a capacitive cou-
pling of additional area of ground potential from outside
of the housing 110.

[0018] The effect of capacitive coupling of two mount-
ed devices will now be explained in more detail exem-
plary with Fig.2, where the combination of such an ac-
cessory device and a mobile telephone device is illus-
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trated. Here again an accessory device 100, like a GPS
receiver with a housing 110 and at least an antenna 120
and an area of ground potential 130 with a coupling area
131 is shown. That positioning device 100 is connected
with a mobile telephone device 200. The mobile tele-
phone device 200 is an already existing mobile phone,
which has a housing 210 and a area of ground potential
230 and which has all functionality to establish a tele-
phone call and all necessary user interfaces, like a dis-
play, keys, etc., but which are not shown here.

[0019] The two devices 100 and 200 are connected,
e.g. by clipping the housing 110 to the housing 210 and
an already existing system connector, which is not
shown, of that mobile telephone device. The system
connector allows that e.g. the user interfaces can be
shared by both devices, e.g. the positioning data calcu-
lated by the mobile positioning device 100 are provided
to the user via the display of that mobile telephone sys-
tem. Therefore electrical signals are transferred via that
system connector and a matching system connector in
that mobile positioning device 100. Such a typical sys-
tem connector has multiple thin pins for transferring the
signals and the related signal ground, which of course
can be identical to ground potential of the area of ground
potential. Additional it could be possible to connect the
area of ground potential from that accessory device and
that mobile telephone device via that system connector,
but that leads to the disadvantage that due to the thin
pins the connection is not usable for connecting area of
ground potential. Alternatively usage of thick pins or a
lot of pins for ground connection this would be a feasible
solution, but this requirements are completely contrary
to the requirements that a mobile and accessory device
have to be as small as possible.

[0020] When connecting the accessory device and
the mobile telephone device together the coupling area
131, which is protruding beyond the housing 110, covers
a part of the area of ground potential 230 of that mobile
telephone device 200. In the preferred embodiment the
coupling area has dimensions of around 12 by 45 mm
and the airgap is around 0.1mm. Therefore a coupling
between the area of ground potential of the accessory
device and the mobile device with a capacitive of 47pF
is achieved.

Claims

1. Afirst device (100) having a first housing (110), an
antenna system (120) and a first area of ground po-
tential (130), wherein said first device (100) is con-
nectable to a second device (200) having a second
housing (210) and a second area of ground poten-
tial (230)
characterized in that

- said first area of ground potential (130) has a
coupling area (131), which is formed in respect
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to the shape of said second area of ground po-
tential (230),

- said coupling area (131) covers at least a part
of said second area of ground potential (230),
when said first device (100) is connected to said
second device (200),

- and where said second area of ground potential
(230) is capacitive coupled to said first area of
ground potential (130), when said coupling ar-
ea (131) covers at least a part of said second
area of ground potential (230).

The first device according to claim 1,
characterized in that

at least a part of the first housing (110) of said first
device (100) is the first area of ground potential
(130).

The first device according to claim 1 or 2,
characterized in that

said coupling area (131) of said first area of ground
potential (130) protrude beyond the housing.

The first device according to claim 1-3, character-
ized in that the antenna system (120) is a patch
antenna.

The first device according to claim 4, characterized
in that said first device is a mobile positioning ter-
minal.

The first device according to claim 1-3, character-
ized in that the antenna system (120) is a planar
inverted F antenna.

The first device according to claim 6, characterized
in that said first device is a mobile telephone termi-
nal.

An arrangement for receiving or transmitting radio
signals, where a first device (100) having a first
housing (110) and an antenna system (120) and a
first area of ground potential (130), is connected to
a second device (200), having a second housing
(210) and a second area of ground potential (230),
characterized in that

- said first area of ground potential (130) has a
coupling area (131) which is formed in respect
to the shape of said second area of ground po-
tential(230),

- said coupling area (131) covers at least a part
of said second area of ground potential (230),

- and where said second area of ground potential
(230) is capacitive coupled to said first area of
ground potential (130), when said coupling ar-
ea (131) covers at least a part of said second
area of ground potential (230).
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9.

10.

11.

12.

The arrangement according to claim 8,
characterized in that

at least a part of the second housing (210) is the
second area of ground potential (230).

The arrangement according to claim 8 or 9,
characterized in that

at least a part of said first housing (110) is the first
area of ground potential (130).

The arrangement according to claim 8 to 10,
characterized in that

said second device (200) is a mobile device and
said first device (100) is an accessory device for
said mobile device.

The arrangement according to claim 11,
characterized in that

said mobile device is a mobile telephone terminal
and said accessory device is a mobile positioning
terminal.
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