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(57) Abstract: The invention relates to a portable key device (2) for
a door locking unit of a vehicle, comprising a control unit (4) housed
by a housing (6) and designed and configured to lock and unlock said
door locking unit, whereat a memory (38) is designed and configured
for storing data for comparing a first output signal of a first input unit
(20) and/or a second output signal of a second input unit (22) with said
stored data in said control unit (4) for triggering a locking action or an
unlocking action of said control unit (4) according to said comparison.
In order to provide a portable key device (2) enabling a more intuitive
handling of the portable key device (2) it is suggested, that the portable
key device (2) comprises at least one position sensor (28) for detecting a
spatial orientation of the portable key device (2) and touch sensors (30,
32, 34, 36), whereat said control unit (4) is designed and configured to
lock or unlock said door locking unit according to a stored combination
of output signals of said position sensor (28) and said touch sensors
(30, 32, 34, 36) transferred to said control unit (4). Furthermore, the
invention relates to a method for a portable key device (2).
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PORTABLE KEY DEVICE WITH INTUITIVE USER INPUT

Description

The present invention relates to a portable key device according to the preamble of
claim 1 and a method for a portable key device.

Such portable key devices and methods for such portable key devices are already

known in different embodiments.

Known portable key devices for a door locking unit of a vehicle, comprising a control
unit housed by a housing and designed and configured to lock and unlock said door
locking unit, whereat said housing comprises a top side, a bottom side and at least
one connecting side connecting said top side and said bottom side, a first input unit
and a second input unit each connected to said control unit in a signal transmitting
manner for triggering said control unit for locking or unlocking said door locking unit
via radio link by means of a first output signal of said first input unit or a second output
signal of said second input unit, and a memory designed and configured for storing
data for comparing said first output signal and/or said second output signal with said
stored data in said control unit for triggering a locking action or an unlocking action of

said control unit according to said comparison.

It is an object of the invention to provide a portable key device and a method for a
portable key device with enabling a more intuitive handling of the portable key device.

This object of the invention is solved by a portable key device for a door locking unit of
a vehicle according to claim 1, wherein the portable key device comprises at least one
position sensor housed by said housing for detecting a spatial orientation of the porta-
ble key device, a first, a second, a third and a fourth touch sensor, whereat said posi-
tion sensor and each of said touch sensors are connected to said control unit in a sig-
nal transmitting manner and said first touch sensor is arranged at said top side, said
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second touch sensor is arranged at said bottom side, said third touch sensor is ar-
ranged at said at least one connecting side and said fourth touch sensor is arranged
at said at least one connecting side opposite to said third touch sensor, and whereat
said memory is designed and configured for storing data for comparing said output
signals of said position sensor and said touch sensors with said stored data in said
control unit and said control unit is designed and configured to lock or unlock said door
locking unit according to a comparison of said output signals of said position sensor
and said touch sensors transferred to said control unit with said stored data.

Furthermore, this object of the invention is solved by a method for a portable key de-
vice according to claim 10, wherein said control unit locks or unlocks said door locking
unit according to a comparison of said output signals of said position sensor and of
said touch sensors, said first output signal and/or said second output signal trans-
ferred to said control unit with data stored in said memory.

A main advantage of the portable key device and the method for a portable key device
according to the invention is, that a more intuitive handling of the inventive portable
key device is possible. There is no longer a need for looking at the portable key device
trying to hit the right button for locking or unlocking a locking unit of a vehicle by using
the inventive portable key device and the inventive method for a portable key device.
Instead of that, the spatial orientation and the relative position of the inventive portable
key device is detected while a user of the portable key device is handling it and is
used for automatically finding out what kind of action said user keeps in mind while op-
erating the inventive portable key device. Thus, locking or unlocking of doors of a vehi-
cle by using the inventive portable key device is more user-friendly. Even at nighttime
or under bad lighting conditions, locking or unlocking of the doors of a vehicle by using
the inventive portable key device is possible without any further action. Therefore, a
user can keep being focused on the overall situation in the vicinity and do not have to
quit watching the traffic situation because of operating a portable key device in order
to lock or unlock doors of a vehicle. The doors of the vehicle can be of any kind. Thus,
a door of a vehicle could be a trunk or a hood of a vehicle, too.
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Further advantageous developments of the inventive portable key device and the in-
ventive method for a portable key device are apparent from the sub-claims as well as
from the following description of exemplary embodiments of the portable key device
and the method for a portable key device according to the invention by means of the
attached Figures.

Basically, the design of the portable key device according to the invention can be of
any suitable shape, material, dimension and arrangement. This is also true for said at
least one connecting side of said housing. For example, said housing can be designed
as a cuboid. That means, that the at least one connecting side is designed as in total
four rectangular sides. In other embodiments, said at least one connecting side could
be designed in order to follow an oval border of said top side and said bottom side.
That way, said at least one connecting side is designed as only one single connecting
side. Advantageously, said connecting side is designed as a narrow side. Hereby, the
handling of said housing and therefore of the inventive portable key device is im-
proved.

Another preferable development of the portable key device according to the invention
is, that said first input unit and/or said second input unit are/is comprising a wheel, a
slider or a button. Wheels, sliders and buttons are common input elements for users of
vehicles. Thus, a user of the inventive portable key device according to this embodi-
ment is used to the operation of the aforementioned input elements.

A particular preferable development of the portable key device according to the inven-
tion is, that said first input unit and/or said second input unit are/is comprising a non-
mechanical sensor. Hereby, the design of said first and/or said second input unit and
thus of the inventive portable key device according to this embodiment is simplified.
Furthermore, said first and/or said second input unit is quite robust against detrimental

environmental influences like dirt and humidity.
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Another preferable development of the portable key device according to the invention
is, that said position sensor is designed as a micro-electro-mechanical-system, abbre-
viated as MEMS. That means, that said position sensor can be realized with less
space needed for its implantation in said housing of the inventive portable key device

according to this embodiment.

A particular preferable development of the portable key device according to the inven-
tion is, that said position sensor is designed as a single 3-axes-acceleration-sensor.
Thus, said at least one position sensor is realized with a minimum number of compo-

nents.

A further preferable development of the inventive portable key device is, that said first
touch sensor and/or said second touch sensor and/or said third touch sensor and/or
said fourth touch sensor are/is designed as a non-mechanical sensor. Hereby, the de-
sign of said first touch sensor and/or said second touch sensor and/or said third touch
sensor and/or said fourth touch sensor are/is simplified. Furthermore, said first touch
sensor and/or said second touch sensor and/or said third touch sensor and/or said
fourth touch sensor are/is quite robust against detrimental environmental influences
like dirt and humidity.

A preferable development of the portable key device of the invention according to the
aforementioned embodiment is, that said first touch sensor and/or said second touch

sensor and/or said third touch sensor and/or said fourth touch sensor are/is designed
as a capacitive sensor. Capacitive sensors are quite simple in design, highly sensitive

and show less idleness.

Another preferable development of the portable key device according to the invention
is, that said first input unit and said second input unit are designed and configured to
trigger said control unit for a locking action or an unlocking action according to a single
action of a user of the portable key device detected by said first input unit or said sec-
ond input unit. Hereby, the operation of the inventive portable key device is further
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simplified. A user of the inventive portable key device just has to do a single move-
ment which can be detected by said first input unit or said second input unit in order to
trigger a locking action or an unlocking action of said control unit of the portable key
device. Thus, no complicated input action of a user is necessary for operating the port-

able key device according to this embodiment.

This is although true for a preferable development of the method according to the in-
vention corresponding to the aforementioned embodiment of the inventive portable
key device, wherein a single action of a user of the portable key device detected by
said first input unit or said second input unit triggers said control unit for a locking ac-

tion or an unlocking action.

The Figure is a schematic illustration of a portable key device for a vehicle according to
the invention, wherein only the details necessary for the understanding of the invention

are shown.

It is shown by the only Figure:

Fig. 1 an exemplary embodiment of the portable key device according to the in-

vention in a perspective view.

Fig. 1 displays an exemplary embodiment of the portable key device according to the
invention. The portable key device 2 for a door locking unit of a vehicle comprises a
control unit 4 housed by a housing 6 and designed and configured to lock and unlock
said door locking unit of said vehicle, whereat said housing 6 comprises a top side 8, a
bottom side 10 and in total four connecting sides 12, 14, 16, 18 connecting said top
side 8 and said bottom side 10. Said vehicle with said door locking unit is not dis-
played in Fig. 1. Said four connecting sides 12, 14, 16 ,18 are each designed as a nar-
row side. Thus, said connecting sides 12, 14, 16, 18 are quite narrow compared to
said top side 8 and said bottom side 10. See Fig. 1.
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A first input unit 20 and a second input unit 22 of said portable key device 2 are each
connected to said control unit 4 in a signal transmitting manner for triggering said con-
trol unit 4 for locking or unlocking said door locking unit via radio link by means of a
first output signal of said first input unit 20 and/or a second output signal of said sec-
ond input unit 22. Said first input unit 20 and said second input unit 22 are each com-
prising a wheel 24, 26 as well as a non-mechanical sensor detecting an operation of
said corresponding wheel 24, 26 of said first input unit 20 and of said second input unit
22. Said non-mechanical sensors of said first input unit 20 and said second input unit
22 are not displayed.

Furthermore, said portable key device 2 comprises a single position sensor 28 housed
by said housing 6 for detecting a spatial orientation of the portable key device 2,
whereat said position sensor 28 is designed as a single 3-axes-acceleration-sensor,
which is produced as a micro-electro-mechanical-system, abbreviated as MEMS.

Moreover, a first touch sensor 30 is arranged at said top side 8 of said housing 6, a
second touch sensor 32 is arranged at said bottom side 10 of said housing 6, a third
touch sensor 34 is arranged at said connecting side 12 of said housing 6 and a fourth
touch sensor 36 is arranged at said connecting side 16 of said housing 6. Thus, said
fourth touch sensor 36 is arranged opposite to said third touch sensor 34. Said first,
second, third and fourth touch sensor 30, 32, 34, 36 each is designed as a non-me-
chanical sensor, too. Said first, second, third and fourth touch sensor 30, 32, 34, 36
each is designed as a capacitive sensor.

Said position sensor 28 and each of said touch sensors 30, 32, 34, 36 are connected
to said control unit 4 in a signal transmitting manner, whereat a memory 38 is de-
signed and configured for storing data for comparing said output signals of said posi-
tion sensor 28 and said touch sensors 30, 32, 34, 36 with said stored data in said con-
trol unit 4, and for storing data for comparing said first output signal of said first input
unit 20 and said second output signal of said second input unit 22 with said stored
data in said control unit 4 and said control unit 4 is designed and configured to lock or
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unlock said door locking unit according to a comparison of said output signals of said
position sensor 28 and of said touch sensors 30, 32, 34, 36, said first output signal of
said first input unit 20 and/or said second output signal of said second input unit 22
transferred to said control unit 4 with data stored in said memory 38.

Said memory 38 for storing said aforementioned data of output signals of said position
sensor 28 and said first, second, third and fourth touch sensor 30, 32, 34, 36 for com-
paring said stored data with said output signals transferred to said control unit 4 and
for storing said aforementioned data for comparing said first output signal and/or said
second output signal with said stored data in said control unit 4 for triggering a locking
action or an unlocking action of said control unit 4 according to said aforementioned
comparisons is housed in said housing 6 of said portable key device 2, too.

In order to simplify the handling of the portable key device 2 according to this embodi-
ment, said first input unit 20 and said second input unit 22 are designed and config-
ured to trigger said control unit 4 for a locking action or an unlocking action according
to a single action of a user of the portable key device 2 detected by said first input unit
20 or said second input unit 22. Said user is not displayed, too.

In the following, the function of the inventive portable key device as well as the in-
ventive method for the inventive portable key device according to the embodiment are
explained in detail by means of Fig. 1.

Said user of said portable key device 2 wants to unlock said door locking unit of said
vehicle. For that reason, said user takes said portable key device 2 in his right hand,
because said user is a right-handed person. Said right hand is not displayed. Said
user takes said portable key device 2 that way, that said portable key device 2 is held
in his right hand, whereat said bottom side 10 of said housing 6 of said portable key
device 2 is in contact with the palm of said right hand of said user. That way, the
thump of said right hand is in contact with said wheel 26 of said second input unit 22,
which is arranged on said connecting side 16 of said housing 6 of said portable key
device 2.
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Because of said aforementioned handling of said portable key device 2 by said user,

the following occurs:

Said position sensor 28 detects, that the spatial orientation of said portable key device
2 is as displayed in Fig. 1. Furthermore, said second touch sensor 32 arranged at said
bottom side 10, said third touch sensor 34 arranged at said connecting side 12 and
said fourth touch sensor 36 arranged at said connecting side 16 of said housing 6
each detect a part of said right hand of said user while handling said portable key de-
vice 2. Last but not least, by turning said wheel 26 of said second input unit 22 in a di-
rection of said connecting side 14 of said housing 6, said thumb of said right hand of
said user is being detected by said second input unit 22 according to the aforemen-

tioned movement of said wheel 26.

All of said aforementioned detections of said position sensor 28, said second, third
and fourth touch sensor 32, 34, 36 and said second input unit 22 each produce an out-
put signal, namely a second output signal of said second input unit 22 and output sig-
nals from said position sensor 28, said second, third and fourth touch sensor 32, 34,
36 which are transferred to said control unit 4 of said portable key device 2. Said
aforementioned second output signal and said aforementioned output signals of said
position sensor 28, said second, third and fourth touch sensor 32, 34, 36 are com-
pared in said control unit 4 with data stored in said memory 38 in order to trigger a
locking action or an unlocking action of said control unit 4 according to said compari-
son mentioned above. Because of said aforementioned second output signal and said
aforementioned output signals of said position sensor 28, said second, third and fourth
touch sensor 32, 34, 36 are corresponding to said handling of said portable key device
2 by said right-handed user, said control unit 4 triggers said door locking unit of said
vehicle to unlock said doors of said vehicle. Thus, said user can enter said vehicle by
opening one of said doors of said vehicle or can put something into a door of said ve-
hicle designed as a trunk of said vehicle or can inspect something under a door of said
vehicle designed as a hood of said vehicle. Of course, other doors of said vehicle like

flaps are possible, too.
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After driving with said vehicle, said user wants to leave said vehicle again, thus wants
to lock said door locking unit of said vehicle. Therefore, said user takes said portable
key device 2 in his right hand again. Said user takes said portable key device 2 the
way he did before, thus said portable key device 2 is held in his right hand, whereat
said bottom side 10 of said housing 6 of said portable key device 2 is in contact with
the palm of said right hand of said user. That way, the thump of said right hand is in
contact with said wheel 26 of said second input unit 22, which is arranged on said con-

necting side 16 of said housing 6 of said portable key device 2.

Because of said aforementioned handling of said portable key device 2 by said user,
the following occurs:

Said position sensor 28 detects, that the spatial orientation of said portable key device
2 is as displayed in Fig. 1. Furthermore, said second touch sensor 32 arranged at said
bottom side 10, said third touch sensor 34 arranged at said connecting side 12 and
said fourth touch sensor 36 arranged at said connecting side 16 of said housing 6
each detect a part of said right hand of said user while handling said portable key de-
vice 2. Last but not least, by turning said wheel 26 of said second input unit 22 in a di-
rection of said connecting side 18 of said housing 6, said thumb of said right hand of
said user is being detected by said second input unit 22 according to the aforemen-
tioned movement of said wheel 26.

All of said aforementioned detections of said position sensor 28, said second, third
and fourth touch sensor 32, 34, 36 and said second input unit 22 each produce an out-
put signal, namely a second output signal of said second input unit 22 and output sig-
nals from said position sensor 28, said second, third and fourth touch sensor 32, 34,
36 which are transferred to said control unit 4 of said portable key device 2. Said
aforementioned second output signal and said aforementioned output signals of said
position sensor 28, said second, third and fourth touch sensor 32, 34, 36 are again
compared in said control unit 4 with data stored in said memory 38 in order to trigger a
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locking action or an unlocking action of said control unit 4 according to said compari-
son mentioned above. Because of said aforementioned second output signal and said
aforementioned output signals of said position sensor 28, said second, third and fourth
touch sensor 32, 34, 36 are corresponding to said handling of said portable key device
2 by said right-handed user, said control unit 4 triggers said door locking unit of said
vehicle to lock said doors of said vehicle again.

In another use case of said portable key device 2 said user of said portable key device
2 wants to unlock said door locking unit of said vehicle. For that reason, said user
takes said portable key device 2 in his right hand again. That time, said user takes
said portable key device 2 that way, that said portable key device 2 is held in his right
hand, whereat said top side 8 of said housing 6 of said portable key device 2 is in con-
tact with the palm of said right hand of said user. That way, the thump of said right
hand is in contact with said wheel 24 of said first input unit 20, which is arranged on
said connecting side 12 of said housing 6 of said portable key device 2.

Because of said aforementioned handling of said portable key device 2 by said user,
the following occurs:

Said position sensor 28 detects, that the spatial orientation of said portable key device
2 is as displayed in Fig. 1, but turned upside down. Thus, with respect to Fig. 1 said
bottom side 10 is in place of top side 8 of Fig. 1 and top side 8 is in place of bottom
side 10 of Fig. 1. Furthermore, said first touch sensor 30 arranged at said top side 8,
said third touch sensor 34 arranged at said connecting side 12 and said fourth touch
sensor 36 arranged at said connecting side 16 of said housing 6 each detect a part of
said right hand of said user while handling said portable key device 2. Last but not
least, by turning said wheel 24 of said first input unit 20 in a direction of said connect-
ing side 14 of said housing 6, said thumb of said right hand of said user is being de-
tected by said first input unit 20 according to the aforementioned movement of said
wheel 24.
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All of said aforementioned detections of said position sensor 28, said first, third and
fourth touch sensor 30, 34, 36 and said first input unit 20 each produce an output sig-
nal, namely a first output signal of said first input unit 20 and output signals from said
position sensor 28, said first, third and fourth touch sensor 30, 34, 36 which are trans-
ferred to said control unit 4 of said portable key device 2. Said aforementioned first
output signal and said aforementioned output signals of said position sensor 28, said
first, third and fourth touch sensor 30, 34, 36 are compared in said control unit 4 with
data stored in said memory 38 in order to trigger a locking action or an unlocking ac-
tion of said control unit 4 according to said comparison mentioned above. Because of
said aforementioned first output signal and said aforementioned output signals of said
position sensor 28, said first, third and fourth touch sensor 30, 34, 36 are correspond-
ing to said handling of said portable key device 2 by said right-handed user, said con-
trol unit 4 triggers said door locking unit of said vehicle to unlock said doors of said ve-

hicle. For example, said user can enter said vehicle as mentioned above.

Again, after driving with said vehicle, said user wants to leave said vehicle, thus wants
to lock said door locking unit of said vehicle. Therefore, said user takes said portable
key device 2 in his right hand again. Said user takes said portable key device 2 the
way he did before, thus said user takes said portable key device 2 that way, that said
portable key device 2 is held in his right hand, whereat said top side 8 of said housing
6 of said portable key device 2 is in contact with the palm of said right hand of said
user. That way, the thump of said right hand is in contact with said wheel 24 of said
first input unit 20, which is arranged on said connecting side 12 of said housing 6 of
said portable key device 2.

Because of said aforementioned handling of said portable key device 2 by said user,
the following occurs:

Said position sensor 28 detects, that the spatial orientation of said portable key device
2 is as displayed in Fig. 1, but turned upside down. Thus, with respect to Fig. 1 said
bottom side 10 is in place of top side 8 of Fig. 1 and top side 8 is in place of bottom
side 10 of Fig. 1. Furthermore, said first touch sensor 30 arranged at said top side 8,
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said third touch sensor 34 arranged at said connecting side 12 and said fourth touch
sensor 36 arranged at said connecting side 16 of said housing 6 each detect a part of
said right hand of said user while handling said portable key device 2. Last but not
least, by turning said wheel 24 of said first input unit 20 in a direction of said connect-
ing side 18 of said housing 6, said thumb of said right hand of said user is being de-
tected by said first input unit 20 according to the aforementioned movement of said
wheel 24.

All of said aforementioned detections of said position sensor 28, said first, third and
fourth touch sensor 30, 34, 36 and said first input unit 20 each produce an output sig-
nal, namely a first output signal of said first input unit 20 and output signals from said
position sensor 28, said first, third and fourth touch sensor 30, 34, 36 which are trans-
ferred to said control unit 4 of said portable key device 2. Said aforementioned first
output signal and said aforementioned output signals of said position sensor 28, said
first, third and fourth touch sensor 30, 34, 36 are compared in said control unit 4 with
data stored in said memory 38 in order to trigger a locking action or an unlocking ac-
tion of said control unit 4 according to said comparison mentioned above. Because of
said aforementioned first output signal and said aforementioned output signals of said
position sensor 28, said first, third and fourth touch sensor 30, 34, 36 are correspond-
ing to said handling of said portable key device 2 by said right-handed user, said con-
trol unit 4 triggers said door locking unit of said vehicle to lock said doors of said vehi-
cle.

Of course, the invention is advantageous for left-handed users of said portable key de-
vice 2 explained above, too.

Said user of said portable key device 2 wants to unlock said door locking unit of said
vehicle. For that reason, said user takes said portable key device 2 in his left hand,
because said user is a left-handed person. Said left hand is not displayed. Said user
takes said portable key device 2 that way, that said portable key device 2 is held in his
left hand, whereat said bottom side 10 of said housing 6 of said portable key device 2
is in contact with the palm of said left hand of said user. That way, the thump of said



WO 2020/177834 PCT/EP2019/055096
-13 -

left hand is in contact with said wheel 24 of said first input unit 20, which is arranged

on said connecting side 12 of said housing 6 of said portable key device 2.

Because of said aforementioned handling of said portable key device 2 by said user,

the following occurs:

Said position sensor 28 detects, that the spatial orientation of said portable key device
2 is as displayed in Fig. 1. Furthermore, said second touch sensor 32 arranged at said
bottom side 10, said third touch sensor 34 arranged at said connecting side 12 and
said fourth touch sensor 36 arranged at said connecting side 16 of said housing 6
each detect a part of said left hand of said user while handling said portable key de-
vice 2. Last but not least, by turning said wheel 24 of said first input unit 20 in a direc-
tion of said connecting side 14 of said housing 6, said thumb of said left hand of said
user is being detected by said first input unit 20 according to the aforementioned
movement of said wheel 24.

All of said aforementioned detections of said position sensor 28, said second, third
and fourth touch sensor 32, 34, 36 and said first input unit 20 each produce an output
signal, namely a first output signal of said first input unit 20 and output signals from
said position sensor 28, said second, third and fourth touch sensor 32, 34, 36 which
are transferred to said control unit 4 of said portable key device 2. Said aforemen-
tioned first output signal and said aforementioned output signals of said position sen-
sor 28, said second, third and fourth touch sensor 32, 34, 36 are compared in said
control unit 4 with data stored in said memory 38 in order to trigger a locking action or
an unlocking action of said control unit 4 according to said comparison mentioned
above. Because of said aforementioned first output signal and said aforementioned
output signals of said position sensor 28, said second, third and fourth touch sensor
32, 34, 36 are corresponding to said handling of said portable key device 2 by said
left-handed user, said control unit 4 triggers said door locking unit of said vehicle to
unlock said doors of said vehicle. Thus, said user can enter said vehicle by opening
one of said doors of said vehicle or can put something into a door of said vehicle de-
signed as a trunk of said vehicle or can inspect something under a door of said vehicle
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designed as a hood of said vehicle. Of course, other doors of said vehicle like flaps
are possible, too.

After driving with said vehicle, said user wants to leave said vehicle again, thus wants
to lock said door locking unit of said vehicle. Therefore, said user takes said portable
key device 2 in his left hand again. Said user takes said portable key device 2 the way
he did before, thus said portable key device 2 is held in his left hand, whereat said bot-
tom side 10 of said housing 6 of said portable key device 2 is in contact with the palm
of said left hand of said user. That way, the thump of said left hand is in contact with
said wheel 24 of said first input unit 20, which is arranged on said connecting side 12
of said housing 6 of said portable key device 2.

Because of said aforementioned handling of said portable key device 2 by said user,
the following occurs:

Said position sensor 28 detects, that the spatial orientation of said portable key device
2 is as displayed in Fig. 1. Furthermore, said second touch sensor 32 arranged at said
bottom side 10, said third touch sensor 34 arranged at said connecting side 12 and
said fourth touch sensor 36 arranged at said connecting side 16 of said housing 6
each detect a part of said left hand of said user while handling said portable key de-
vice 2. Last but not least, by turning said wheel 24 of said first input unit 20 in a direc-
tion of said connecting side 18 of said housing 6, said thumb of said left hand of said
user is being detected by said first input unit 20 according to the aforementioned
movement of said wheel 24.

All of said aforementioned detections of said position sensor 28, said second, third
and fourth touch sensor 32, 34, 36 and said first input unit 20 each produce an output
signal, namely a first output signal of said first input unit 20 and output signals from
said position sensor 28, said second, third and fourth touch sensor 32, 34, 36 which
are transferred to said control unit 4 of said portable key device 2. Said aforemen-
tioned first output signal and said aforementioned output signals of said position sen-
sor 28, said second, third and fourth touch sensor 32, 34, 36 are again compared in
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said control unit 4 with data stored in said memory 38 in order to trigger a locking ac-
tion or an unlocking action of said control unit 4 according to said comparison men-
tioned above. Because of said aforementioned first output signal and said aforemen-
tioned output signals of said position sensor 28, said second, third and fourth touch
sensor 32, 34, 36 are corresponding to said handling of said portable key device 2 by
said left-handed user, said control unit 4 triggers said door locking unit of said vehicle
to lock said doors of said vehicle again.

Analog to the other use case of said portable key device 2 according to the embodi-
ment displayed in Fig. 1 by a right-handed user explained in detail above, another use
case of said portable key device 2 by a left-handed user is possible, too. Thus, by
storing data for all possible handlings and operations of said portable key device 2 in
said memory 38 for comparison with said first output signal and/or said second output
signal and output signals of said position sensor 28 and of said touch sensors 30, 32,
34, 36 transferred to said control unit 4, said portable key device 2 can be used ad-
vantageously for a lot of different scenarios.

Of course, said portable key device 2 is also advantageous functioning in other possi-
ble handlings of a user, whether said user is a left-handed person or a right-handed
person. For example, said above mentioned right-handed user wants to unlock said
doors and handles said portable key device 2 again that way, that said bottom side 10
of said portable key device 2 is in contact with said palm of said right hand of said
user. That time, said connection side 18 is in place of said connection side 14 as dis-
played in Fig. 1 and said connection side 14 is in place of said connection side 18 as
displayed in Fig. 1. That way, the thump of said right hand is in contact with said wheel
24 of said first input unit 20, which is arranged on said connecting side 12 of said
housing 6 of said portable key device 2.

Because of said aforementioned handling of said portable key device 2 by said user,
the following occurs:
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Said position sensor 28 detects, that the spatial orientation of said portable key device
2 is as mentioned above. Furthermore, said second touch sensor 32 arranged at said
bottom side 10, said third touch sensor 34 at said connecting side 12 and said fourth
touch sensor 36 arranged at said connecting side 16 of said housing 6 each detect a
part of said right hand of said user while handling said portable key device 2. Last but
not least, by turning said wheel 24 of said first input unit 20 in a direction of said con-
necting side 18 of said housing 6, said thumb of said right hand of said user is being
detected by said first input unit 20 according to the aforementioned movement of said
wheel 24.

All of said aforementioned detections of said position sensor 28, said second, third
and fourth touch sensor 32, 34, 36 and said first input unit 20 each produce an output
signal, namely a first output signal of said first input unit 20 and output signals from
said position sensor 28, said second, third and fourth touch sensor 32, 34, 36 which
are transferred to said control unit 4 of said portable key device 2. Said aforemen-
tioned first output signal and said aforementioned output signals of said position sen-
sor 28, said second, third and fourth touch sensor 32, 34, 36 are compared in said
control unit 4 with data stored in said memory 38 in order to trigger a locking action or
an unlocking action of said control unit 4 according to said comparison mentioned
above. Because of said aforementioned first output signal and said aforementioned
output signals of said position sensor 28, said second, third and fourth touch sensor
32, 34, 36 are corresponding to said handling of said portable key device 2 by said
right-handed user, said control unit 4 triggers said door locking unit of said vehicle to
unlock said doors of said vehicle.

As explained in detail above, said data stored in said memory 38 of said portable key
device 2 according to the exemplary embodiment of Fig. 1 is configured to unlock said
doors of said vehicle by means of an unlocking action of said control unit 4, if said
wheel 24 of said first input unit 20 or said wheel 26 of said second input unit 22 is
turned in direction of the upper right corner of Fig. 1 and to lock said doors of said ve-
hicle by means of an locking action of said control unit 4, if said wheel 24 of said first
input unit 20 or said wheel 26 of said second input unit 22 is turned in direction of the
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lower left corner of Fig. 1. This is true for all possible handlings of said portable key
device 2 according to the embodiment explained, because of said position sensor 28
and said first, second, third and fourth touch sensor 30, 32, 34, 36 arranged at said
housing 6 of said portable key device 2 and the stored data related to all possible

combinations of output signals.

The invention is not limited to the exemplary embodiments of the inventive portable
key device and of the inventive method for the inventive portable key device discussed

before.

As already mentioned above, the term doors is not limited to doors giving entrance to
a user of the vehicle, but covers all types of doors, flaps, hoods and trunks, too. The
first input unit and/or the second input unit could also comprise a mechanical sensor
instead of a non-mechanical sensor. Furthermore, the position sensor does not have
to be designed as a MEMS. The overall shape of the housing is not limited to a cu-
boid, but can be of any suitable shape. Thus, instead of multiple connecting sides only
a single connecting side is possible, too. For example, this can be the case for the top
side and the bottom side each having an oval border. Instead of only one single posi-
tion sensor designed as a 3-axes-acceleration-sensor any useful and suitable type
and number of the at least one position sensor is possible. Similar is true for the touch
sensors, which can be of any useful and suitable type, material, dimension, arrange-

ment and number.
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A portable key device (2) for a door locking unit of a vehicle, comprising a
control unit (4) housed by a housing (6) and designed and configured to lock
and unlock said door locking unit, whereat said housing (6) comprises a top
side (8), a bottom side (10) and at least one connecting side (12, 14, 16, 18)
connecting said top side (8) and said bottom side (10), a first input unit (20)
and a second input unit (22) each connected to said control unit (4) in a sig-
nal transmitting manner for triggering said control unit (4) for locking or un-
locking said door locking unit via radio link by means of a first output signal
of said first input unit (20) and/or a second output signal of said second input
unit (22), and a memory (38) designed and configured for storing data for
comparing said first output signal and/or said second output signal with said
stored data in said control unit (4) for triggering a locking action or an unlock-
ing action of said control unit (4) according to said comparison,

wherein,

the portable key device (2) comprises at least one position sensor (28)
housed by said housing (6) for detecting a spatial orientation of the portable
key device (2), a first, a second, a third and a fourth touch sensor (30, 32,
34, 36), whereat said position sensor (28) and each of said touch sensors
(30, 32, 34, 36) are connected to said control unit (4) in a signal transmitting
manner and said first touch sensor (30) is arranged at said top side (8), said
second touch sensor (32) is arranged at said bottom side (10), said third
touch sensor (34) is arranged at said at least one connecting side (12) and
said fourth touch sensor (36) is arranged at said at least one connecting side
(16) opposite to said third touch sensor (34), and whereat said memory (38)
is designed and configured for storing data for comparing said output signals
of said position sensor (28) and said touch sensors (30, 32, 34, 36) with said
stored data in said control unit (4) and said control unit (4) is designed and
configured to lock or unlock said door locking unit according to a comparison
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of said output signals of said position sensor (28) and said touch sensors
(30, 32, 34, 36) transferred to said control unit (4) with said stored data.

2. Portable key device (2) according to claim 1,
wherein,

said connecting side (12, 14, 16, 18) is designed as a narrow side.

3. Portable key device (2) according to claim 1 or 2,
wherein,
said first input unit (20) and/or said second input unit (22) are/is comprising a
wheel (24, 26), a slider or a button.

4. Portable key device (2) according to one of the claims 1 to 3,
wherein,
said first input unit (20) and/or said second input unit (22) are/is comprising a

non-mechanical sensor.

5. Portable key device (2) according to one of the claims 1 to 4,
wherein,

said position sensor (28) is designed as a micro-electro-mechanical-system.

6. Portable key device (2) according to one of the claims 1 to 5,
wherein,

said position sensor (28) is designed as a single 3-axes-acceleration-sensor.

7. Portable key device (2) according to one of the claims 1 to 6,
wherein,
said first touch sensor (30) and/or said second touch sensor (32) and/or said
third touch sensor (34) and/or said fourth touch sensor (36) are/is designed

as a non-mechanical sensor.

8. Portable key device (2) according to claim 7,
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11.

21

wherein,
said first touch sensor (30) and/or said second touch sensor (32) and/or said
third touch sensor (34) and/or said fourth touch sensor (36) are/is designed

as a capacitive sensor.

Portable key device (2) according to one of the claims 1 to 8,

wherein,

said first input unit (20) and said second input unit (22) are designed and
configured to trigger said control unit (4) for a locking action or an unlocking
action according to a single action of a user of the portable key device (2)
detected by said first input unit (20) or said second input unit (22).

Method for a portable key device (2) according to one of the claims 1 to 9,
wherein,

said control unit (4) locks or unlocks said door locking unit according to a
comparison of said output signals of said position sensor (28) and of said
touch sensors (30, 32, 34, 36), said first output signal and/or said second
output signal transferred to said control unit (4) with data stored in said
memory (38).

Method according to claim 10,

wherein,

a single action of a user of the portable key device (2) detected by said first
input unit (20) or said second input unit (22) triggers said control unit (4) for a

locking action or an unlocking action.
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