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Description

[0001] The invention relates to a mobile terminal de-
vice, in particular for a vehicle. The invention further re-
lates to a method for manufacturing a mobile terminal
device.

[0002] A mobile terminal device in the form of a remote
control device for a vehicle is disclosed in EP 1 966 454
B1.In EP 1 966 454 B1 the remote control device is an
electronic key consisting of a housing, which accommo-
dates an energy store, at least one transmission and/or
reception device, and an electronic store for an identifi-
cation code. Furthermore, the housing is fully or partially
layered on the outer surface with at least one friction-
enhancing material.

[0003] Itis an object of the presentinvention to provide
a mobile terminal device and a method for manufacturing
such a mobile terminal device so that a particularly good
feel of the mobile terminal device can be realized in a
particularly cost effective way.

[0004] This objectis solved by a mobile terminal device
having the features of claim 1 as well as a method having
the features of claim 13. Advantageous embodiments
with expedient developments of the invention are indi-
cated in the other claims.

[0005] A first aspect of the present invention relates to
a mobile terminal device, in particular for a vehicle. As
used here and in the following, the expression "mobile
terminal device" refers to an electronic handheld device.
Preferably, the mobile terminal device is configured as a
remote control device for a vehicle, in particular for a
passenger vehicle. For example, the remote control de-
vice is aremote car key of an access system of the vehicle
by means of which at least one door lock of the vehicle
can be remotely unlocked. This means that, for example,
the door lock can be unlocked without the remote control
device touching or contacting the vehicle. This means
that, by means of the remote control device, at least one
function of the vehicle can be remotely effected without
the remote control device touching or contacting the ve-
hicle.

[0006] The mobile terminal device comprises at least
one housing element which encloses at least partially a
receiving area for accommodating at least one electronic
component of the mobile terminal device. This means,
in a completely assembled state of the mobile terminal
device, the at least one electronic component is accom-
modated or arranged in the receiving area at least par-
tially, wherein the receiving area is enclosed by the hous-
ing element at least partially. For example, the electronic
component comprises at least one storage device con-
figured to store and release electric energy. For example,
the storage device can be configured as a battery or an
accumulator. Alternatively or additionally, the electronic
component can comprise at least one transmitting device
by means of which at least one signal, in particular at
least one electronic signal, can be transmitted, wherein
the at least one function of the vehicle can be effected
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by means of said signal. For example, the transmitting
device can be operated by means of electric energy
stored in and provided by said storage device so that the
transmitting device can use the electric energy provided
by the storage device in order to transmit the signal. For
example, this signal can be received by means of a re-
ceiving device of the vehicle. For example, the vehicle
performs said function when the receiving device re-
ceives said signal provided by the mobile terminal device.
Moreover, alternatively or additionally, the electronic
component can comprise a memory for storing data.
[0007] The mobile terminal device further comprises
at least one covering element which is made of leather,
in particular artificial leather. The covering element cov-
ers at least one portion of a first outer surface of the hous-
ing element, wherein the first outer surface faces away
from the receiving area. Furthermore, the covering ele-
ment has a second outer surface which faces away from
the first outer surface. Therein, the second outer surface,
in a completely manufactured and assembled state of
the mobile terminal device, has at least one touch portion
which, in the completely manufactured and assembled
state of the mobile terminal device, is visible and touch-
able by a human user of the mobile terminal device. In
other words, when a human user uses and actuates or
operates the mobile terminal device, the user grasps,
handles and thus touches the mobile terminal device,
wherein the usertouches said touch portion of the second
outer surface which is formed by the covering element.
[0008] In order to realize a particularly good feel of the
mobile terminal device in a particularly cost effective way,
the mobile terminal device further comprises at least one
elastically deformable cushion element which is ar-
ranged at least partially between the covering element
and the housing element. Particularly, the cushion ele-
ment is arranged at least partially between said portion
of said first outer surface and said touch portion so that
said user operating and thus grasping and handling the
mobile terminal device can reversibly move, in particular
push, the touch portion towards the housing element, in
particular towards the at least one portion of the first outer
surface, since the cushion element is elastically deform-
able and, for example, since the covering element per
se is flexible. Thereby, a particularly pleasant and high-
quality soft touch feel of the mobile terminal device can
be realized.

[0009] In order to realize a particularly pleasant and
high-quality feel of the mobile terminal device in a par-
ticularly cost effective way, in an embodiment of the in-
vention, the cushion element is made of a foam material.
[0010] In a further embodiment of the present inven-
tion, at least one first portion of the housing element is
located on a first side of the cushion element and the
covering element. For example, the cushion elementand
the covering element form an assembly so that, for ex-
ample, the first portion of the housing element is located
on a first side of said assembly. Therein, the portion of
the first outer surface is formed by the first portion of the
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housing element. Moreover, in this embodiment, at least
one second portion of the housing element is located on
a second side of the cushion element and the covering
element, so that, for example, the second portion of the
housing element is located on a second side of said as-
sembly. The second side is opposite of the first side. Fur-
thermore, in this embodiment, the second portion of the
housing element covers at least one covered portion of
the second outer surface, the covered portion adjoining
the touch portion. This means the second outer surface
has said covered portion which is covered by the second
portion of the housing element. Preferably, the second
portion of the housing element forms a third outer surface
being visible and touchable by said user. Thus, the user
can see and touch both the touch portion and the third
outer surface. However, since the second portion of the
housing element and thus the third outer surface cover
the covered portion of the second outer surface the user
cannot see or touch the covered portion.

[0011] Inthis embodiment, said assembly can be inte-
grated in the mobile terminal device particularly advan-
tageously. In particular, said assembly can be connected
with the housing element in a particularly cost effective
way. Moreover, since the second portion of the housing
element covers the covered portion of the second outer
surface, a high extent of functions of the housing element
can be realized so that the housing element can be used
to enclose the receiving area and can fulfill at least one
further function.

[0012] In a further embodiment of the invention said
portion of the first outer surface touches the cushion el-
ement directly. Alternatively or additionally, the covered
portion of the second outer surface touches the second
portion of the housing element directly. Thus, a particu-
larly good feel of the mobile terminal device can be real-
ized in a particularly cost effective way since the number
of parts of the mobile terminal device can be kept partic-
ularly low.

[0013] Preferably, said further function of the housing
element can comprise forming at least one manufactur-
er's emblem so that, preferably, the second portion of
the housing element forms said manufacturer's emblem.
This means the manufacturer’'s emblem and the second
portion of the housing element are formed in one piece .
[0014] Alternatively, at least one manufacturer’'s em-
blem can be arranged on the second portion of the hous-
ing element. This means the manufacturer's emblem and
the second portion of the housing element can be sepa-
rately manufactured components which are connected
with each other, wherein said further function of the sec-
ond portion of the housing element comprises holding
the manufacturer's emblem. Thereby, the manufactur-
er's emblem can be integrated in the mobile terminal de-
vice in a particular cost effective way.

[0015] In order to manufacture the mobile terminal de-
vice in a particular cost effective way, in a further embod-
iment of the invention, the housing element is formed in
one piece.
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[0016] Preferably, the housing element is manufac-
tured by injection molding so that the housing element
can be manufactured in a particularly cost and time ef-
fective way.

[0017] In a further embodiment of the invention the
cushion element and the covering element form said as-
sembly which is overmolded by the housing element by
means of said injection molding. In other words, the hous-
ing element is manufactured by means of an injection
molding process, wherein the assembly is overmolded
with the housing element by means of the injection mold-
ing process. Thus, the housing element is manufactured
and the assembly is simultaneously overmolded with the
housing element so that the assembly is connected with
the housing element whilst manufacturing the latter.
Thereby, the mobile terminal device can be manufac-
tured in a particularly time and cost effective way.
[0018] Inparticular,the applicationis based on the con-
sideration that mobile terminal devices such as remote
control devices which can be configured as, for example,
remote keys for vehicles have seen multiple various dec-
orative trends over the past years. One of the recent de-
mands arose from the customers’ expectations to apply
materials with leather appearance as decorative ele-
ments to the remote control device housing to enhance
the end customer value proposition. The major challenge
lies in the realization of this request with minimum tech-
nological process effort being suitable for an automotive
mass production. In the majority of the cases of leather
appearance applications, additional cost-intensive and
usually manual assembly steps are required. In other
words, leather appearance decorative applications usu-
ally require a high level of effort in manufacturing proc-
esses. In order to be able to manufacture remote control
devices having leather appearances, the leather appli-
cation concept and the manufacturing process have to
be adapted to mass production process needs whilst
keeping the quality appearance of premium leather ap-
plications. The aforementioned problems can be solved
by means of the invention, wherein the covering element
made of leather, in particular artificial leather, and the
cushion element as well as their connection with the
housing element are suitable for mass or serial produc-
tion.

[0019] Preferably, the assembly which is a leather
cushion element can be integrated in said injection mold-
ing process by means of which the housing element is
manufactured. Thus, the housing element is made of a
plastic material. Moreover, the second portion of the
housing element can serve as a manufacturer’'s emblem
or as a platform for a manufacturer's emblem, wherein
the platform is also referred to as a logo platform. Since,
preferably, said assembly is connected with the housing
element by means of said injection molding process by
means of which the housing element is manufactured, a
mobile terminal device component comprising at least
the housing element and the assembly connected with
the housing element can be manufactured in a particu-
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larly time and cost effective way. In particular, the mobile
terminal device component can be manufactured as a
finished part in an injection tool by means of which the
injection molding process is carried out. Moreover, the
finished part can be manufactured in the injection tool
without requiring additional assembly and joining steps
for connecting the leather cushion element (assembly)
with the injection molded plastic housing element.
[0020] Inafurtherembodimentofthe inventionthe cov-
ering element is connected with the cushion element by
injection molding the cushion element against the cov-
ering element so that the covering element and the cush-
ion element form a composite component. In other words,
the aforementioned assembly is said composite compo-
nent which is manufactured in such a way that the cush-
ion element is molded, in particular injection molded,
against the covering element. Therein, for example, the
cushion elementis molded, in particular injection molded,
against the premanufactured covering element thereby
manufacturing the composite component. Subsequently,
the premanufactured composite component can be over-
molded with the housing element by means of said in-
jection molding process. Thus, for example, the cushion
element can be made of a plastic material.

[0021] In order to realize a particularly good feel of the
mobile terminal device in a particularly cost effective way,
in a further embodiment of the invention, the cushion el-
ement touches both the covering element and the hous-
ing element directly.

[0022] Asecond aspectofthe presentinventionrelates
to a method for manufacturing a mobile terminal device,
in particular for a vehicle. For example, the mobile termi-
nal device according to the first aspect of the present
invention can be manufactured by means of the method
according to the second aspect of the invention. The
method comprises a first step of providing at least one
housing element enclosing at least partially a receiving
area for accommodating at least one electronic compo-
nent of the mobile terminal device. The method further
comprises a second step of providing at least one cov-
ering elementmade of leather, in particular artificial leath-
er. The covering element covers at least one portion of
a first outer surface of the housing element, wherein the
first outer surface faces away from the receiving area.
The covering element has a second outer surface which
faces away from the first outer surface, the second outer
surface having at least one touch portion being visible
and touchable by a user of the mobile terminal device.
[0023] In order to realize a particularly good feel of the
mobile terminal device in a particularly cost effective way,
at least one elastically deformable cushion element is
arranged at least partially between the covering element
and the housing element.

[0024] Advantages and advantageous embodiments
of the first aspect of the invention are to be regarded as
advantages and advantageous embodiments of the sec-
ond aspect of the invention and vice versa.

[0025] In order to manufacture the mobile terminal de-
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vice in a particularly time and cost effective way, in an
embodiment of the second aspect of the invention, the
cushion element and the covering element form a pre-
manufactured assembly. Said premanufactured assem-
bly can be the aforementioned composite component.
Alternatively or additionally, the assembly can be man-
ufactured in such a way that the cushion element is mold-
ed, in particular injection molded, against the covering
element, in particular against the premanufactured cov-
ering element, thereby connecting the cushion element
with the covering element and thereby manufacturing
said assembly. Hence, by molding the cushion element
against the covering element, the cushion element is
manufactured by injection molding.

[0026] Moreover, the assembly is overmolded with the
housing element by means of injection molding thereby
manufacturing the housing element such that at least a
first portion of the housing element is located on a first
side of the assembly, the portion of the first outer surface
being formed by the first portion of the housing element.
Moreover, the housing element is manufactured such
that at least one second portion of the housing element
is located on a second side of the assembly, the second
side being opposite of the first side, wherein the second
portion of the housing element covers at least one cov-
ered portion of the second outer surface, the covered
portion adjoining or abutting the touch portion.

[0027] Further advantages, features and details of the
invention derive from the following description of pre-
ferred embodiments as well as from the drawings. The
features and feature combinations previously mentioned
in the description as well as the features and feature com-
binations mentioned in the following description of the
figures and/or shown in the figures alone can be em-
ployed not only in the respective indicated combination
but also in any other combination or taken alone without
leaving the scope of the invention.

[0028] The drawings show in:

Fig. 1 a schematic top view of a first embodiment of
a mobile terminal device according to the
present invention;

Fig. 2 part of a schematic sectional view of the mobile
terminal device according to a second embod-
iment of the invention; and

Fig. 3  part of a schematic, sectional and perspective
view of a third embodiment of the mobile termi-
nal device.

[0029] In the figures the same elements or elements

having the same functions are indicated by the same
reference signs.

[0030] Fig. 1 shows a mobile terminal device 10, i.e.
an electronic handheld device, according to a first em-
bodiment. For example, the mobile terminal device 10 is
aremote control device for a vehicle such as a passenger
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vehicle. In particular, the mobile terminal device 10 may
be a car key by means of which at least one door lock of
the vehicle can be remotely unlocked. Alternatively, the
mobile terminal device can be a consumer electronic
handheld device such as a smartphone, a tablet PC or
the like. In its completely assembled state the mobile
terminal device 10 comprises atleast one electroniccom-
ponent 12 which is schematically shown in Fig. 2. For
example, the electronic component 12 comprises atleast
one storage device configured to store electric energy
and/or at least one transmitting device configured to
transmit at least one signal, in particular at least one elec-
tronic signal. Moreover, the mobile terminal device 10
comprises at least one housing element 14 which can be
made of a plastic material such as polycarbonate (PC)
or polyethylene terephthalate (PET). Preferably, the
housing element 14 is made in one piece. As can be seen
from Fig. 2, the housing element 14 encloses at least
partially a receiving area 16 for accommodating the elec-
tronic component 12 at least partially. In other words, in
the completely assembled state of the mobile terminal
device 10, the electronic component 12 is at least par-
tially, in particular completely, arranged in the receiving
area 16.

[0031] Furthermore, the mobile terminal device 10
comprises at least one covering element 18 which in the
illustrated embodiment is made of artificial leather. The
covering element 18 covers at least one portion 20 of a
first outer surface 22 of the housing element 14. In other
words, the housing element 14 comprises the first outer
surface 22 and thus the portion 20 which is covered by
the covering element 18. The first outer surface 22 faces
away from the receiving area 16. Moreover, the covering
element 18 has a second outer surface 24 which faces
away from the first outer surface 22 and the receiving
area 16. The second outer surface 24 is made of said
artificial leather. Moreover, the second outer surface 24
has at least one touch portion T being visible and touch-
able by a human user of the mobile terminal device 10.
[0032] In order to realize a particularly good feel of the
mobile terminal device 10 in a particularly cost effective
way, the mobile terminal device 10 comprises at least
one elastically deformable cushion element 26 which is
arranged at least partially between the covering element
18 and the housing element 14. In particular, the at least
one elastically deformable cushion element 26 may be
arranged entirely between the covering element 18 and
the housing element 14. Particularly, the cushion element
26 is arranged between the portion 20 and the covering
element 18. Since the cushion element 26 is elastically
deformable and since, for example, the covering element
18 per se is flexible, said user can push the touch portion
T reversibly against the portion 20 so that a particularly
high-quality soft touch feel of the mobile terminal device
10 can be realized. Preferably, the cushion element 26
is made of a foam material. For example, the cushion
element 26 can be a sponge.

[0033] Preferably, the housing element 14 is formed in
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one piece, wherein the housing element 14 is manufac-
tured by injection molding. Thus, for example, the hous-
ing element 14 is made of a plastic material. In order to
manufacture the mobile terminal device 10 in a particu-
larly cost and time effective way, the cushion element 26
and the covering element 18 form a premanufactured
assembly 28 which is overmolded with the housing ele-
ment 14 by means of said injection molding by means of
which the housing element 14 is manufactured. The as-
sembly 28 is overmolded with the housing element 14 in
such a way that at least a first portion P1 of the housing
element 14 is located on a first side S1 of the assembly
28. The portion 20 of the first outer surface 22 is part of
the first portion P1 of the housing element 14. Moreover,
the assembly 28 is overmolded with the housing element
14 in such a way that at least one second portion P2 of
the housing element 14 is located on a second side S2
of the assembly 28, the second side S2 being opposite
of the first side S1. Furthermore, the second portion P2
of the housing element 14 covers at least one covered
portion U of the second outer surface 24, the covered
portion U adjoining the uncovered touch portion T. Thus,
for example, the housing element 14, in particular the
second portion P2, forms a third outer surface 30 which
is touchable and visible by said user. Moreover, the as-
sembly 28 is at least partially arranged between the por-
tions P1 and P2, wherein the assembly 28 is connected
with the housing element 14. Particularly, the assembly
28 is connected with the housing element 14 by means
of said injection molding by means of which the housing
element 14 is manufactured. In other words, the housing
element 14 is configured as an injection molded plastic
housing, wherein the assembly 28 has an advantageous
geometry so that the assembly 28 can be overmolded
with the housing element 14 particularly advantageously.
As can be seen from Fig. 2, the covering element 18, in
particular the surface 24 of the covering element 18, and
the second portion P2 confine an angle a. In the illustrat-
ed embodiment, the angle a is in a range of 0° < a <90°.
[0034] In an embodiment, the portion 20 of the first
outer surface 22 touches the cushion element 26 directly.
Alternatively, as illustrated in Fig. 2, the mobile terminal
device 10 may comprise a layer L which is arranged be-
tween the cushion element 26 and the portion 20 so that,
for example, the portion 20 touches the layer L directly.
For example, the layer L and the housing element 14 are
made of different materials. For example, the layer L can
be made of polycarbonate (PC). For example, the layer
L can be formed by a sheet which is arranged on the
housing element 14, in particular on the portion 20. More-
over, alternatively or additionally, the covered portion U
of the second outer surface 24 touches the second por-
tion P2 of the housing element 14 directly. Moreover, the
cushion element 26 touches the covering element 18 di-
rectly so that a particularly high-quality feel of the mobile
terminal device 10 can be realized. Furthermore, the
number of parts of the mobile terminal device 10 can be
kept particularly low in this way.
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[0035] As can be seen from Fig. 1, the second portion
P2 of the housing element 14 can form at least one man-
ufacturer’s emblem E so that, for example, said manu-
facturer's emblem E and the housing element 14 are
formed in one piece.

[0036] Alternatively, the second portion P2 can form a
platform 32 for holding a manufacturer’s emblem. Thus,
the platform 32 and the housing element 14 are formed
in one piece. Moreover, the housing element 14 and the
manufacturer’s emblem can be configured as separately
manufactured parts, wherein the manufacturer's emblem
can be or is connected with the platform 32 thereby con-
necting the manufacturer’s emblem with the housing el-
ement 14.

[0037] Whilst Fig. 2 shows a second embodiment of
the mobile terminal device 10, Fig. 3 shows a third em-
bodiment of the mobile terminal device 10. As can be
seen from Fig. 3, the platform 32 or the manufacturer’'s
emblem can be surrounded by the covering element 18
thereby realizing a particularly good feel of the mobile
terminal device 10. Particularly, the covering element 18
can enclose a receptacle 34 in which the platform 32
and/or the manufacturer’s emblem are or is received or
arranged.

List of reference signs
[0038]

10  mobile terminal device
12  electronic component
14 housing element

16  receiving area

18  covering element

20  portion

22 first outer surface

24  second outer surface
26  cushion element

28  assembly

30 third outer surface

32  platform

34  receptacle

E manufacturer’s emblem
L layer

P1  first portion

P2  second portion

S1  first side

S2  second side

T touch portion

U covered portion

o angle

Claims
1. A mobile terminal device (10) comprising:

- atleast one housing element (14) enclosing at
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least partially a receiving area (16) for accom-
modating atleast one electronic component (12)
of the mobile terminal device (10); and

- at least one covering element (18) made of
leather, the covering element (18) covering at
least one portion (20) of a first outer surface (22)
of the housing element (14), wherein the first
outer surface (22) faces away from the receiving
area (16), and wherein the covering element
(18) has asecond outer surface (24) which faces
away from the first outer surface (22), the sec-
ond outer surface (24) having at least one touch
portion (T) being visible and touchable by a user
of the mobile terminal device (10);

characterized by

at least one elastically deformable cushion element
(26) arranged at least partially between the covering
element (18) and the housing element (14).

The mobile terminal device (10) according to claim
1, wherein the mobile terminal device (10) is aremote
control device for a vehicle, in particular a car key of
an access system of the vehicle.

The mobile terminal device (10) according to claim
1 or 2, wherein the cushion element (26) is made of
a foam material.

The mobile terminal device (10) according to any
one of the preceding claims, wherein the atleast one
covering element (18) is made of artificial leather.

The mobile terminal device (10) according to any
one of the preceding claims, wherein at least a first
portion (P1) of the housing element (14) is located
on a first side (S1) of the cushion element (26) and
the covering element (18), the portion (20) of the first
outer surface (22) being formed by the first portion
(P1) of the housing element (14) and wherein at least
one second portion (P2) of the housing element (14)
is located on a second side (S2) of the cushion ele-
ment (26) and the covering element (18), the second
side (S2) being opposite of the first side (S1), and
wherein the second portion (P2) of the housing ele-
ment (14) covers at least one covered portion (U) of
the second outer surface (24), the covered portion
(V) adjoining the touch portion (T) .

The mobile terminal device (10) according to claim
5, wherein the portion (20) of the first outer surface
(22) touches the cushion element (26) directly and
wherein the covered portion (U) of the second outer
surface (24) touches the second portion (P2) of the
housing element (14) directly.

The mobile terminal device (10) according to claim
5 or 6, wherein the second portion (P2) of the housing
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element (14) forms at least one manufacturer's em-
blem (E) or wherein at least one manufacturer’s em-
blem (E) is arranged on the second portion (P2) of
the housing element (14).

The mobile terminal device (10) according to any
one of the preceding claims, wherein the housing
element (14) is formed in one piece.

The mobile terminal device (10) according to any
one of the preceding claims, wherein the housing
element (14) is manufactured by injection molding.

The mobile terminal device (10) according to claim
9, wherein the cushion element (26) and the covering
element (18) form an assembly (28) which is over-
molded with the housing element (14) by means of
the injection molding.

The mobile terminal device (10) according to any
one of the preceding claims, wherein the covering
element (18) is connected with the cushion element
(26) by injection molding the cushion element (26)
against the covering element (18) so that the cover-
ing element (18) and the cushion element (26) form
a composite component (28).

The mobile terminal device (10) according to claims
10 and 11, wherein the assembly (28) is the com-
posite component (28).

The mobile terminal device (10) according to any
one of the preceding claims, wherein the cushion
element (26) touches both the covering element (18)
and the housing element (14) directly.

A method for manufacturing a mobile terminal device
(10), the method comprising:

- providing at least one housing element (14)
enclosing at least partially a receiving area (16)
for accommodating at least one electronic com-
ponent (12) of the mobile terminal device (10);
and

- providing at least one covering element (18)
made of leather, the covering element (18) cov-
ering at least one portion (20) of a first outer
surface (22) of the housing element (14), where-
in the first outer surface (22) faces away from
the receiving area (16), wherein the covering el-
ement (18) has a second outer surface (24)
which faces away from the first outer surface
(22), the second outer surface (24) having at
least one touch portion (T) being visible and
touchable by a user of the mobile terminal device
(10);

characterized in that
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15.

at least one elastically deformable cushion element
(26) is arranged at least partially between the cov-
ering element (18) and the housing element (14).

The method according to claim 14, wherein the cush-
ion element (26) and the covering element (18) form
a premanufactured assembly (28) which is overmo-
Ided with the housing element (14) by means of in-
jection molding thereby manufacturing the housing
element (14) such that at least a first portion (P1) of
the housing element (14) is located on a first side
(S1) of the assembly (28), the portion (20) of the first
outer surface (22) being formed by the first portion
(P1) of the housing element (14), wherein at least
one second portion (P2) of the housing element (14)
is located on a second side (S2) of the assembly
(28), the second side (S2) being opposite of the first
side (S1), and wherein the second portion (P2) of
the housing element (14) covers atleast one covered
portion (U) of the second outer surface (24), the cov-
ered portion (U) adjoining the touch portion (T).
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