wo 20207177835 A1 |0 0000 KO Y000 OO 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

19) World Intellectual Propert N
O orgmtation > ‘O 00 00O 0
International Bureau / (10) International Publication Number
(43) International Publication Date ——’/ WO 2020/177835 A1
10 September 2020 (10.09.2020) WIPO | PCT
(51) International Patent Classification: 40, 59557 Lippstadt (DE). DEMIR, Hiiseyin; Schwe-
GO7C 9/00 (2006.01) HOIH 9/02 (2006.01) mannskamp 11, 59555 Lippstadt (DE).

GOGF 3/03 (2006.01) (81) Designated States (unless otherwise indicated, for every

(21) International Application Number: kind of national protection available). AE, AG, AL, AM,
PCT/EP2019/055105 AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
01 March 2019 (01.03.2019) HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,

(25) Filing Language: English KR, KW KZ LA, LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

(22) International Filing Date:

(26) Publication Language: English OM. PA. PE, PG, PH, PL. PT, QA, RO, RS, RU, RW, SA.,
(71) Applicant: HELLA GMBH & CO. KGAA [DE/DE]; SC. SD. SE. SG. SK. SL, SM. ST. SV, SY, TH. TJ, TM, TN,
Rixbecker Strafe 75, 59552 Lippstadt (DE). TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(72) Inventors: ABOU-CHAHINE, Zeid; Bismarckstrafe 21, (84) Designated States (unless otherwise indicated, for every
59558 Lippstadt (DE). IRLE, Henning; Weissdornallee kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,

UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

(54) Title: PORTABLE KEY DEVICE AND METHOD FOR A PORTABLE KEY DEVICE

24 26 28 30 32 34 8

42

n
—
n
—
o
N
o

36 38 22 2 Fig.1

(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 (42) 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 said first input unit (20) and said second input unit (22) each are designed as a touch sensor comprising
at least three circular electrodes (24, 26, 28; 30, 32, 34) arranged at a connecting side (12) of a housing (6) in a circular manner around
a longitudinal axis (14) of said housing (6) and electrically insulated to each other, whereat said first input unit (20) and said second

[Continued on next page]



WO 2020/177835 A | [IN 1000000000 0 0O

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, IR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM,
TR). OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:
— of'inventorship (Rule 4.17(iv))

Published:
—  with international search report (Art. 21(3))

input unit (22) as well as each of said at least three circular electrodes (24, 26, 28; 30, 32, 34) of said first input unit (20) and of said
second input unit (22) are spaced apatt from each other along said longitudinal axis (14). Furthermore, the invention relates to a method
for a portable key device (2).
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Portable key device and method for a portable key device

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 said top side and said bottom side are spaced
apart from each other along a longitudinal axis of said housing and said first input unit
and said second input unit each are designed as a touch sensor comprising at least

three circular electrodes arranged at said connecting side in a circular manner around

said longitudinal axis and electrically insulated to each other, whereat said first input
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unit and said second input unit as well as each of said at least three circular elec-
trodes of said first input unit and of said second input unit are spaced apart from each
other along said longitudinal axis.

Furthermore, this object of the invention is solved by a method for a portable key de-
vice according to claim 11, wherein said control unit locks or unlocks said door locking
unit according to a comparison of said first output signal and/or said second output
signal transmitted to said control unit with data stored in said memory during an opera-
tion mode of the portable key device, whereat before said operation mode of the port-
able key device is executed a determination mode of the portable key device for deter-
mining a spatial orientation of the portable key device with respect to a hand of a user
the portable key device is held with is executed, and whereat the portable key device

is automatically transferred from said determination mode into said operation mode.

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. Thus, the meaning of the wording “circular” is quite general and is not limited to
circles. Advantageously, said housing is designed as a cylinder, whereat said connect-
ing side is designed as a lateral area of said cylinder. Hereby, the handling of said

housing and therefore of the inventive portable key device is simplified.

Another preferable development of the portable key device according to the invention
is, that between said first input unit and said second input unit a third input unit is ar-
ranged at said connecting side, whereat said third input unit is designed as a touch
sensor comprising at least one circular electrode arranged at said connecting side in a
circular manner around said longitudinal axis, and whereat said at least one circular
electrode is electrically insulated from said first input unit and said second input unit
and connected to said control unit in a signal transmitting manner for transmitting a
third output signal to said control unit. Thus, the third input unit can be used for enlarg-
ing a surface of said first input unit or said second input unit during certain operating
conditions of the inventive portable key device in order to increase said first output sig-
nal of said first input unit or said second output signal of said second input unit. For
example, said electrodes of said first input unit and said electrodes of said second in-
put unit can be interconnected with said at least one electrode of said third input unit
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via multiplexing in order to enlarge a surface of said first input unit or said second in-
put unit. Said interconnection can be done by using a switching matrix, also known as

switching array.

As mentioned above, the inventive portable key device can be of any useful and suita-
ble design. This is true for the first, second and third input unit, too.

A preferable development of the inventive portable key device according to the afore-
mentioned embodiment is, that said third input unit comprises multiple circular elec-
trodes arranged at said connecting side in a circular manner around said longitudinal
axis and electrically insulated to each other. Hereby, the resolution of the third input

unit can be enhanced.

A particular preferable development of the portable key device according to the inven-
tion is, that each of said circular electrodes of said first input unit and/or of said second
input unit and/or of said third input unit comprises at least two segments, whereat said
segments are spaced apart in a circular direction and electrically insulated from each
other. That way, the resolution of said first and/or said second and/or said third input
unit can be enhanced in circular direction, too. For example, it is possible to find out
about specific segments of said first or said second input unit being in contact with a

palm of a hand of a user, the portable key device is handled with.

Another preferable development of the portable key device according to the invention
is, that said first input unit and/or said second input unit and/or said third input unit
are/is comprising a non-mechanical sensor. Hereby, the design of said first and/or
said second and/or said third 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 hu-

midity.

An advantageous development of the portable key device according to the aforemen-
tioned embodiment of the invention is, that each of said first input unit and said second



WO 2020/177835 PCT/EP2019/055105

input unit or each of said first input unit, said second input unit and said third input unit
are designed as a capacitive sensor. Capacitive sensors are advantageous in several
ways. For example, capacitive sensors are quite energy saving. Capacitive sensors
are also 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 portable key device comprises at least one position sensor housed by said
housing and connected to said control unit in a signal transmitting manner for detect-
ing a spatial orientation of the portable key device, preferable designed as a micro-
electro-mechanical-system, abbreviated as MEMS. For example, by means of said po-
sition sensor the portable key device can be driven in different modes of energy con-
sumption, whereat said position sensor can be used for automatically transferring the
portable key device from a mode of low energy consumption to a regular mode of
function with a higher energy consumption. Using MEMS 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 afore-
mentioned embodiment 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 mini-

mum number of components.

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 while a user
of the portable key device is holding it with one hand at said second input unit or said
second input unit while a user of the portable key device is holding it with one hand at
said first input unit. Hereby, the operation of the inventive portable key device is fur-
ther simplified. A user of the inventive portable key device just has to execute a single
movement which can be detected by said first input unit or said second input unit in or-
der to trigger a locking action or an unlocking action of said control unit of the portable



WO 2020/177835 PCT/EP2019/055105

key device. Thus, no complicated input action of a user is necessary for operating the
portable 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 while a user of the portable key device is holding it with one hand at
said second input unit or said second input unit while a user of the portable key device
is holding it with one hand at said first input unit triggers said control unit for a locking

action or an unlocking action.

A further advantageous development of the portable key device according to the in-
vention is, that said control unit and said at least three circular electrodes of said first
input unit and/or of said second input unit and/or said at least one circular electrode of
said third input unit are designed and configured that way, that said at least three cir-
cular electrodes of said first input unit and/or of said second input unit and/or said at
least one circular electrode of said third input unit can be interconnected to each other
at least partly during a determination mode of the portable key device for determining
a spatial orientation of the portable key device with respect to a hand of a user the
portable key device is held with. Hereby, said spatial orientation of the portable key
device can be detected more easily. For example, during said determination mode
said electrodes of said first input unit and said electrodes of said second input unit can
be interconnected with said at least one electrode of said third input unit via multiplex-
ing in order to enlarge a surface of said first input unit or said second input unit. Said
interconnection can be done by using a switching matrix, also known as switching ar-

ray.

Another preferable development of the portable key device according to the invention
is, that said control unit, said at least three circular electrodes of said first input unit

and/or of said second input unit and/or said at least one circular electrode of said third
input unit and/or said position sensor are designed and configured to be operated in a

regular mode, like a determination mode or an operation mode, and in an idle mode of
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the portable key device, whereat said determination mode is for determining a spatial
orientation of the portable key device with respect to a hand of a user the portable key
device is held with, said operation mode is for locking or unlocking said door locking
unit by means of said first input unit and/or said second input unit, and said idle mode
is for energy saving, and whereat the portable key device is automatically transferable
from said idle mode into said determination mode according to an output signal of said
position sensor and/or said first output signal of said first input unit and/or said second
output signal of said second input unit and/or said third output signal of said third input
unit. Thus, the inventive portable key device can be driven in a regular mode with a

higher energy consumption and in an idle mode with a lower energy consumption.

An advantageous development of the method according to the invention is, that the
portable key device is automatically transferred from said determination mode or said
operation mode to an idle mode of the portable key device according to a time interval
defined before with said output signal of said position sensor and/or said first output
signal of said first input unit and/or said second output signal of said second input unit
and/or said third output signal of said third input unit are/is not matching data stored in
said memory for the portable key device being in said determination mode or said op-
eration mode. Hereby, the energy consumption of the inventive portable key device
can be reduced.

A preferable development of the aforementioned embodiment of the inventive method
is, that the portable key device is automatically transferred from said idle mode into
said determination mode according to an output signal of said position sensor and/or
said first output signal of said first input unit and/or said second output signal of said
second input unit and/or said third output signal of said third input unit are/is matching
data stored in said memory for the portable key device being in said determination
mode. That way, the inventive portable key device can be waked up automatically in
order to function in a regular mode, thus to function in said determination mode or said

operation mode mentioned above.
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The Figures are 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 inven-

tion are shown.

It is shown by the Figures:

Fig. 1 an exemplary embodiment of the portable key device according to the in-
vention in a side view and.

Fig. 2 asectional view of the portable key device according to Fig. 1 perpendicular
to a longitudinal axis of the portable key device.

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 a single connecting side 12 connecting said top side 8 and said
bottom side 10. Said vehicle with said door locking unit is not displayed in Fig. 1. Said
housing 6 is designed as a right circular cylinder and said connecting side 12 is de-
signed as a lateral surface of said right circular cylinder 6. Thus, said top side 8 and
said bottom side 10 are spaced apart from each other by said connecting side 12
along a longitudinal axis 14 of said housing 6. See Fig. 1.

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 de-
signed as a touch sensor comprising three circular electrodes (24, 26, 28; 30, 32, 34)
arranged at said connecting side 12 in a circular manner around said longitudinal axis

14 and electrically insulated to each other, whereat said first input unit 20 and said
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second input unit 22 as well as each of said three circular electrodes 24, 26, 28 of said
first input unit 20 and each of said three circular electrodes 30, 32, 34 of said second
input unit 22 are spaced apart from each other along said longitudinal axis 14.

Between said first input unit 20 and said second input unit 22 a third input unit 36 is ar-
ranged at said connecting side 12, whereat said third input unit 36 is designed as a
touch sensor comprising a single circular electrode 38 arranged at said connecting
side 12 in a circular manner around said longitudinal axis 14, and whereat said at least
one circular electrode 38 is electrically insulated from said first input unit 20 and said
second input unit 22 and connected to said control unit 4 in a signal transmitting man-
ner in order to transfer third output signals of said third input unit 36 to said control unit
4.

Said first input unit 20, said second input unit 22 and said third input unit 36 each is
designed as a non-mechanical sensor, too. Said first, second and third input unit 20,
22, 36 each is designed as a capacitive sensor.

Furthermore, each of said circular electrodes 24, 26, 28 of said first input unit 20 and
each of said circular electrodes 30, 32, 34 of said second input unit 22 comprises eight
segments 40, whereat said segments 40 are spaced apart in a circular direction and
electrically insulated from each other. See Fig. 2, in which said segments 40 of said
circular electrode 24 of said first input unit 20 are displayed. Said electrodes 26, 28 of
said first input unit 20 as well as said electrodes 30, 32, 34 of said second input unit
22 are segmented in the same way. Said electrode 38 of said third input unit 36 is not

segmented at all, thus said electrode 38 is closed in circular direction.

A memory 42 is designed and configured for storing data for comparing said first out-
put signals of said first input unit 20, said second output signals of said second input
unit 22 and said third output signals of said third input unit 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 of said first output signals of said first
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input unit 20 and/or said second output signals of said second input unit 22 transferred

to said control unit 4 with data stored in said memory 42.

Said memory 42 for storing said aforementioned data for comparing said first output
signals and/or said second output signals 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 de-

vice 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 while a user of the portable key device 2 is holding it with one hand at said second
input unit 22 or said second input unit 22 while a user of the portable key device 2 is
holding it with one hand at said first input unit 20. Said user is not displayed, too.

Said control unit 4 and said three circular electrodes 24, 26, 28 of said first input unit
20, said three electrodes 30, 32, 34 of said second input unit 22 and said single circu-
lar electrode 38 of said third input unit 36 are designed and configured that way, that
said three circular electrodes 24, 26, 28 of said first input unit 20 and/or said three cir-
cular electrodes 30, 32, 34 of said second input unit 22 and/or said one circular elec-
trode 38 of said third input unit 36 can be interconnected to each other at least partly
during a determination mode of the portable key device 2 for determining a spatial ori-
entation of the portable key device 2 with respect to a hand of a user the portable key

device 2 is held with.

Furthermore, said control unit 4, said three circular electrodes 24, 26, 28 of said first
input unit 20, said three circular electrodes 30, 32, 34 of said second input unit 22 and
said single circular electrode 38 of said third input unit 36 are designed and configured
to be operated in a regular mode, like said determination mode or an operation mode,
and in an idle mode of the portable key device 2, whereat said operation mode is for
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locking or unlocking said door locking unit by means of said first input unit 20 and/or
said second input unit 22, and said idle mode is for energy saving, and whereat the
portable key device 2 is automatically transferable from said idle mode into said deter-
mination mode according to said first output signal of said first input unit 20 or said
second output signal of said second input unit 22 or said third output signal of said
third input unit 36.

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 and 2.

Said portable key device 2 is in said idle mode of said portable key device 2, thus in

an energy saving mode.

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 first input unit 20 arranged at said connecting side 12 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 can be transferred in contact
with said second input unit 22, which is arranged on said connecting side 12 of said
housing 6 of said portable key device 2, too.

Thus, said portable key device 2 is automatically transferred from said idle mode into
said determination mode according to said first output signal of said first input unit 20
and/or said second output signal of said second input unit 22 and/or said third output
signal of said third input unit 36 is matching data stored in said memory 42 for said

portable key device 2 being in said determination mode.

Because of said aforementioned handling of said portable key device 2 by said user,
the following occurs:
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Due to that, that said user took said portable key device 2 with his right hand, said first
input unit 20 detects this handling of said portable key device 2 via said electrodes 24,
26, 28 of said first input unit 20. That detection causes said control unit 4 to automati-
cally transfer said portable key device 2 from said idle mode into said determination

mode.

In said determination mode of said portable key device 2, said segments 40 of each of
said electrodes 24, 26, 28 of said first input unit 20 are sequentially interconnected
with said electrode 38 of said third input unit 36 via multiplexing in order to yield higher
first output signals of said first input unit 20. Said first output signals of said electrodes
24, 26, 28 as well as said third output signals of said electrode 38 are transferred to
said control unit 4 and compared to data stored in said memory 42. Of course, said
second output signals of said electrodes 30, 32, 34 of said second input unit 22 are
transferred to said control unit 4 for comparison with data stored in said memory 42,
too. Said comparison yields, that said portable key device 2 is handled by said user
that way, that said first input unit 20 is in contact with said right hand of said user and
said second input unit 22 is not in contact with said right hand. Thus, via said determi-
nation mode of said portable key device 2 a spatial orientation of said portable key de-
vice 2 held with said right hand of said user is determined. Because of said electrodes
24, 26, 28 of said first input unit 20 are segmented into segments 40, said control unit
4 detects via said segments 40, that for example said segments 40 of said first input
unit 20 are in contact with said hand, which are displayed in the lower half of Fig. 2
with respect to electrode 24. The same is true for the electrodes 26, 28 not displayed
in Fig. 2. Thus, said electrodes 30, 32, 34 of said second input unit 22 during an oper-
ation mode can be multiplexed accordingly. This is explained below.

After said determination of said spatial orientation of said portable key device 2 during
said determination mode is finished, said portable key device 2 is automatically trans-
ferred into said operation mode of said portable key device 2.
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During said operation mode of said portable key device 2 said control unit 4 locks or
unlocks said door locking unit according to a comparison of said first output signal
and/or said second output signal transferred to said control unit 4 with data stored in
said memory 42. Because of the fact, that said electrodes 24, 26, 28 of said first input
unit 20 are in contact with said right hand of said user, said electrodes 30, 32, 34 of
said second input unit 22 are automatically interconnected with said electrode 38 of
said third input unit 36 via multiplexing in order to yield higher second output signals of
said second input unit 22. Due to the detection, that said segments 40 of said first in-
put unit 20 are in contact with said palm of said hand, which are exemplary displayed
in the lower half of Fig. 2 for electrode 24, said segments 40 of said second input unit
22 can be watched by said control unit 4, which are arranged analog to said segments
40 displayed in the upper half of Fig. 2. This is advantageous, because it is clear from
the evaluation done before, that the thumb of said right hand of said user has to be in
a position for transferring it into contact with said aforementioned segments 40 of said

second input unit 22.

According to the embodiment of the invention, a single action of said user of said port-
able key device 2 detected by said second input unit 22 while said user of said porta-
ble key device 2 is holding it with his right hand at said first input unit 20 triggers said
control unit 4 for a locking action or an unlocking action.

For example, in the case said user would slide with his right thumb over said elec-
trodes 30, 32, 34 of said second input unit 22, namely over said segments 40 of said
electrodes 30, 32, 34 located analog to the upper half of Fig. 2, starting from said third
input unit 36 along said longitudinal axis 14 into the direction of said second input unit
22, said comparison of said second output signals transmitted from said electrodes
30, 32, 34 to said control unit 4 with said data stored in said memory 42 triggers said

control unit 4 to unlock said door locking unit 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 designed as a trunk of said vehicle or
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can inspect something under a door of said vehicle designed as a hood of said vehi-
cle. Of course, other doors of said vehicle like flaps are possible, too.

In another use case, in which said user wants to lock said door locking unit of said ve-
hicle, said user would slide with his right thumb over said electrodes 30, 32, 34 of said
second input unit 22, namely over said segments 40 of said electrodes 30, 32, 34 lo-
cated analog to the upper half of Fig. 2, starting from said second input unit 22 along
said longitudinal axis 14 into the direction of said third input unit 36, said comparison
of said second output signals transmitted from said electrodes 30, 32, 34 to said con-
trol unit 4 with said data stored in said memory 42 triggers said control unit 4 to lock
said door locking unit of said vehicle.

Said portable key device 2 is automatically transferred from said determination mode
or said operation mode to said idle mode of said portable key device 2 according to a
time interval defined before with said first output signal of said first input unit 20 and/or
said second output signal of said second input unit 22 and/or said third output signal of
said third input unit 36 are/is not matching data stored in said memory 42 for said port-
able key device 2 being in said determination mode or said operation mode.

Said portable key device 2 is again in said idle mode of said portable key device 2,

thus in an energy saving mode.

In another use case, said user of said portable key device 2 wants again 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. In contrast to the first use case mentioned above, said user
takes said portable key device 2 that way, that said portable key device 2 is held in his
right hand, whereat said second input unit 22 arranged at said connecting side 12 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 can be transferred in contact
with said first input unit 20, which is arranged on said connecting side 12 of said hous-
ing 6 of said portable key device 2, too.
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Because of said aforementioned handling of said portable key device 2 by said user,
the following occurs:

Due to that, that said user took said portable key device 2 with his right hand, said
second input unit 22 detects this handling of said portable key device 2 via said elec-
trodes 30, 32, 34 of said second input unit 22. That detection causes said control unit
4 to automatically transfer said portable key device 2 from said idle mode into said de-

termination mode.

In said determination mode of said portable key device 2, said segments 40 of each of
said electrodes 30, 32, 34 of said second input unit 22 are sequentially interconnected
with said electrode 38 of said third input unit 36 via multiplexing. Said second output
signals of said electrodes 30, 32, 34 as well as said third output signals of said elec-
trode 38 are transferred to said control unit 4 and compared to data stored in said
memory 42. Of course, said first output signals of said electrodes 24, 26, 28 of said
first input unit 20 are transferred to said control unit 4 for comparison with data stored
in said memory 42, too. Said comparison yields, that said portable key device 2 is
handled by said user that way, that said second input unit 22 is in contact with said
right hand of said user and said first input unit 20 is not in contact with said right hand.
Thus, via said determination mode of said portable key device 2 a spatial orientation
of said portable key device 2 held with said right hand of said user is determined. Be-
cause of said electrodes 30, 32, 34 of said second input unit 22 are segmented into
segments 40, said control unit 4 detects via said segments 40, that, for example, said
segments 40 of said first input unit 20 are in contact with said hand, which are ar-
ranged analog to said segments 40 displayed in the lower half of Fig. 2. Thus, said
electrodes 24, 26, 28 of said first input unit 20 during an operation mode can be multi-
plexed accordingly. This is explained below.

After said determination of said spatial orientation of said portable key device 2 during
said determination mode is finished, said portable key device 2 is automatically trans-
ferred into said operation mode of said portable key device 2.
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During said operation mode of said portable key device 2 said control unit 4 locks or
unlocks said door locking unit according to a comparison of said first output signal
and/or said second output signal transferred to said control unit 4 with data stored in
said memory 42. Because of the fact, that said electrodes 30, 32, 34 of said second
input unit 22 are in contact with said right hand of said user, said electrodes 24, 26, 28
of said first input unit 20 are automatically interconnected with said electrode 38 of
said third input unit 36 via multiplexing in order to yield higher first output signals of
said first input unit 20. Due to the detection, that said segments 40 of said second in-
put unit 22 are in contact with said palm of said hand, which are arranged analog to
said segments 40 displayed in the lower half of Fig. 2, said segments 40 of said first
input unit 20 can be watched by said control unit 4, which are arranged analog to said

segments 40 displayed in the upper half of Fig. 2.

According to the embodiment of the invention, a single action of said user of said port-
able key device 2 detected by said first input unit 20 while said user of said portable
key device 2 is holding it with his right hand at said second input unit 22 triggers said

control unit 4 for a locking action or an unlocking action.

For example, in the case said user would slide with his right thumb over said elec-
trodes 24, 26, 28 of said first input unit 20, namely over said segments 40 of said elec-
trodes 24, 26, 28 located analog to the upper half of Fig. 2, starting from said third in-
put unit 36 along said longitudinal axis 14 into the direction of said first input unit 20,
said comparison of said first output signals transmitted from said electrodes 24, 26, 28
to said control unit 4 with said data stored in said memory 42 triggers said control unit

4 to unlock said door locking unit of said vehicle.

In another use case, in which said user would slide with his right thumb over said elec-
trodes 24, 26, 28 of said first input unit 20, namely over said segments 40 of said elec-
trodes 24, 26, 28 located analog to the upper half of Fig. 2, starting from said first input
unit 20 along said longitudinal axis 14 into the direction of said third input unit 36, said
comparison of said first output signals transmitted from said electrodes 24, 26, 28 to
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said control unit 4 with said data stored in said memory 42 triggers said control unit 4
to lock said door locking unit of said vehicle.

Of course, the invention is advantageous for left-handed users of said portable key de-
vice 2 explained above, too. The function of said portable key device 2 is analog to the
function by right-handed users.

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.

In contrast to the embodiment explained, said third input unit could comprise multiple
circular electrodes arranged at said connecting side in a circular manner around said
longitudinal axis and electrically insulated to each other. Thus, said third input unit
could be designed analog to said first and said second input unit. Furthermore, said
first, second or third input unit does not have to be segmented at all. Thus, said first
and second input unit could be designed as said third input unit according to the ex-
emplary embodiment, but with multiple circular electrodes. Of course, other embodi-
ments of the inventive portable key device comprise only a first input unit and a sec-
ond input unit, but no third input unit. First, second and third input unit can also be
merged together to a single input unit, comprising multiple circular electrodes.

Moreover, said portable key device could comprise at least one position sensor
housed by said housing and connected to said control unit in a signal transmitting
manner for detecting a spatial orientation of the portable key device, preferable de-
signed as a micro-electro-mechanical-system. For example, said position sensor could
be used for automatically transferring said portable key device from said idle mode

into said determination mode and/or from said determination mode/operation mode to
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said idle mode. Said position sensor could be designed as a single 3-axes-accelera-
tion-sensor. Instead of only one single position sensor designed as a 3-axes-accelera-
tion-sensor any useful and suitable type and number of the at least one position sen-

Sor is possible.

Said electrodes of said first input unit and said second input unit or of said first input
unit, said second input unit and said third input unit can be covered by a cover, for ex-
ample a waterproof layer. Thus, said first and/or said second and/or said third input

unit is quite robust against detrimental environmental influences like dirt and humidity.

Said top side and said bottom side of said housing of the inventive portable key device
can be used for portable key device functions, too. For example, switches can be ar-
ranged at said bottom side and/or said top side of said housing. Said functions are not
limited to functions concerning a door locking unit of a vehicle, but may concern any
other useful and suitable function of the inventive portable key device or the vehicle
triggered by the inventive portable key device.
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List of reference numbers
Portable key device

2

4 Control unit
6 Housing

8 Top side of housing 6

10  Bottom side of housing 6

12 Connecting side of housing 6

14 Longitudinal axis of housing 6

20  First input unit

22  Second input unit

24  Electrode of first input unit 20

26  Electrode of first input unit 20

28  Electrode of first input unit 20

30  Electrode of second input unit 22

32 Electrode of second input unit 22

34  Electrode of second input unit 22

36  Third input unit

38  Electrode of third input unit 36

40  Segment of first and second input unit 20, 22

42  Memory
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Portable key device and method for a portable key device

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) connecting
said top side (8) and said bottom side (10), a first input unit (20) and a sec-
ond input unit (22) each connected to said control unit (4) in a signal trans-
mitting manner for triggering said control unit (4) for locking or unlocking said
door locking unit via radio link by means of a first output signal of said first in-
put unit (20) and/or a second output signal of said second input unit (22), and
a memory (42) 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 unlocking action of
said control unit (4) according to said comparison,

wherein,

said top side (8) and said bottom side (10) are spaced apart from each other
along a longitudinal axis (14) of said housing (6) and said first input unit (20)
and said second input unit (22) each are designed as a touch sensor com-
prising at least three circular electrodes (24, 26, 28; 30, 32, 34) arranged at
said connecting side (12) in a circular manner around said longitudinal axis
(14) and electrically insulated to each other, whereat said first input unit (20)
and said second input unit (22) as well as each of said at least three circular
electrodes (24, 26, 28; 30, 32, 34) of said first input unit (20) and of said sec-
ond input unit (22) are spaced apart from each other along said longitudinal
axis (14).

Portable key device (2) according to claim 1,

wherein,
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between said first input unit (20) and said second input unit (22) a third input
unit (36) is arranged at said connecting side (12), whereat said third input
unit (36) is designed as a touch sensor comprising at least one circular elec-
trode (38) arranged at said connecting side (12) in a circular manner around
said longitudinal axis (14), and whereat said at least one circular electrode
(38) is electrically insulated from said first input unit (20) and said second in-
put unit (22) and connected to said control unit (4) in a signal transmitting
manner for transmitting a third output signal to said control unit (4).

3.  Portable key device according to claim 2,
wherein,
said third input unit comprises multiple circular electrodes arranged at said
connecting side in a circular manner around said longitudinal axis and elec-

trically insulated to each other.

4. Portable key device (2) according to one of the claims 1 to 3,
wherein,
each of said circular electrodes (24, 26, 28; 30, 32, 34) of said first input unit
(20) and/or of said second input unit (22) and/or of said third input unit com-
prises at least two segments (40), whereat said segments (40) are spaced

apart in a circular direction and electrically insulated from each other.

5. Portable key device (2) according to one of the claims 1 to 4,
wherein,
each of said first input unit and said second input unit or each of said first in-
put unit (20), said second input unit (22) and said third input unit (36) are de-

signed as a capacitive sensor.

6. Portable key device according to one of the claims 1 to 5,

wherein,
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said portable key device comprises at least one position sensor housed by
said housing and connected to said control unit in a signal transmitting man-
ner for detecting a spatial orientation of the portable key device, preferable

designed as a micro-electro-mechanical-system.

7. Portable key device according to claim 6,
wherein,

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

8. Portable key device (2) according to one of the claims 1 to 7,
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) while a user of the portable key device
(2) is holding it with one hand at said second input unit (22) or said second
input unit (22) while a user of the portable key device (2) is holding it with
one hand at said first input unit (20).

9. Portable key device (2) according to one of the claims 1 to 8,
wherein,
said control unit (4) and said at least three circular electrodes (24, 26, 28; 30,
32, 34) of said first input unit (20) and/or of said second input unit (22) and/or
said at least one circular electrode (38) of said third input unit (36) are de-
signed and configured that way, that said at least three circular electrodes
(24, 26, 28; 30, 32, 34) of said first input unit (20) and/or of said second input
unit (22) and/or said at least one circular electrode (38) of said third input unit
(36) can be interconnected to each other at least partly during a determina-
tion mode of the portable key device (2) for determining a spatial orientation
of the portable key device (2) with respect to a hand of a user the portable
key device (2) is held with.
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11.

12.
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Portable key device (2) according to one of the claims 1 to 9,

wherein,

said control unit (4), said at least three circular electrodes (24, 26, 28; 30, 32,
34) of said first input unit (20) and/or of said second input unit (22) and/or
said at least one circular electrode (38) of said third input unit (36) and/or
said position sensor are designed and configured to be operated in a regular
mode, like a determination mode or an operation mode, and in an idle mode
of the portable key device (2), whereat said determination mode is for deter-
mining a spatial orientation of the portable key device (2) with respect to a
hand of a user the portable key device (2) is held with, said operation mode
is for locking or unlocking said door locking unit by means of said first input
unit (20) and/or said second input unit (22), and said idle mode is for energy
saving, and whereat the portable key device (2) is automatically transferable
from said idle mode into said determination mode according to an output sig-
nal of said position sensor and/or said first output signal of said first input unit
(20) and/or said second output signal of said second input unit (22) and/or

said third output signal of said third input unit (24).

Method for a portable key device (2) according to one of the claims 1 to 10,
wherein,

said control unit (4) locks or unlocks said door locking unit according to a
comparison of said first output signal and/or said second output signal trans-
mitted to said control unit (4) with data stored in said memory (42) during an
operation mode of the portable key device (2), whereat before said operation
mode of the portable key device (2) is executed a determination mode of the
portable key device (2) for determining a spatial orientation of the portable
key device (2) with respect to a hand of a user the portable key device (2) is
held with is executed, and whereat the portable key device (2) is automati-

cally transferred from said determination mode into said operation mode.

Method according to claim 11,

wherein,
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14.
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the portable key device (2) is automatically transferred from said determina-
tion mode or said operation mode to an idle mode of the portable key device
(2) according to a time interval defined before with said output signal of said
position sensor and/or said first output signal of said first input unit (20)
and/or said second output signal of said second input unit (22) and/or said
third output signal of said third input unit (36) are/is not matching data stored
in said memory (42) for the portable key device (2) being in said determina-

tion mode or said operation mode.

Method according to claim 12,

wherein,

the portable key device (2) is automatically transferred from said idle mode
into said determination mode according to said output signal of said position
sensor and/or said first output signal of said first input unit (20) and/or said
second output signal of said second input unit (22) and/or said third output
signal of said third input unit (36) are/is matching data stored in said memory

(42) for the portable key device (2) being in said determination mode.

Method according to one of the claims 11 to 13,

wherein,

a single action of a user of the portable key device (2) detected by said first
input unit (20) while a user of the portable key device (2) is holding it with
one hand at said second input unit (22) or said second input unit (22) while a
user of the portable key device (2) is holding it with one hand at said first in-
put unit (20) triggers said control unit (4) for a locking action or an unlocking

action.
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