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(54) ELECTRONIC KEY AND PUSH PIECE FOR AUTOMOTIVE VEHICLE

(57) The disclosure provides an electronic key (150)
for an automotive vehicle comprising a housing (120)
comprising a face (123) having a hole (117), a button
mechanism including a push piece (118), a support sec-
tion (119) relative to which the push piece (118) is fixed,
and an elastic membrane arranged fixedly inside the
housing (120). The elastic membrane comprises one or
more pins (104a, 104b) protruding in a direction opposite
to the pushing direction, each pin (104a, 104b) being
arranged so as to apply a force (F) to the support section
(119) in a direction perpendicular to the pushing direction,
thereby reducing movement of the push piece (118) rel-
ative to the housing (120) in at least one direction. This
forms an improved electronic key for an automotive ve-
hicle.
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Description

Technical field

[0001] The present disclosure relates to the field of au-
tomotive vehicles, and more specifically to the field of
electronic keys for automotive vehicles.

Technical background

[0002] Keys for automotive vehicles are often capable
of both manually and automatically locking and unlocking
the vehicle (remote keyless entry), and often for manually
and automatically starting an automotive vehicle. For the
automatic locking, unlocking, and/or starting (remote
keyless ignition), the key generally comprises a transmit-
ter for transmitting a code to a receiver in the vehicle to
which the key is associated, the vehicle locking or un-
locking the doors of the vehicle, or starting the vehicle,
upon receipt of the correct code.
[0003] Keys for automotive vehicles commonly come
equipped with a button, such as a press button, to exe-
cute an action, such as, the locking and unlocking of the
vehicle. Many car manufacturers also use the button as
a means for displaying a logo. With repeated pushing of
the button by a vehicle user, the button can tend to be-
come loose in the rotational direction, and may become
loose in the translational direction (i.e. the direction of
pushing). Consequently, the button can involuntarily twist
or rotate about its axis (and in some cases where the
button becomes loose in the translational direction, can
take on a tilted or lopsided form along the surface of the
key), the orientation of the button therefore falling outside
its desired tolerance. This can result in an aesthetically
displeasing arrangement of the key surface, and can in
some cases affect the correct technical functioning of the
button.
[0004] Within this context, there is still a need for an
improved electronic key for an automotive vehicle.

Summary of the invention

[0005] It is therefore the object of this disclosure to pro-
vide an electronic key for an automotive vehicle, wherein
the electronic key comprises:

- a housing comprising a face having a hole,
- a button mechanism including:

+ a push piece arranged such that the push piece
is accessible through the hole for being pushed
in a pushing direction toward the inside of the
housing,
+ a support section relative to which the push
piece is fixed, and

- an elastic membrane arranged fixedly inside the
housing so as to present a portion pressable by push-

ing the push piece in the pushing direction, thereby
actuating the button mechanism, the elastic mem-
brane comprising one or more pins protruding in a
direction opposite to the pushing direction, each pin
being arranged so as to apply a force to the support
section in a direction perpendicular to the pushing
direction, thereby reducing movement of the push
piece relative to the housing in at least one direction.

[0006] According to some examples, the one or more
pins may comprise at least two pins.
[0007] According to some examples, the at least one
direction may be a rotational direction relative to the axis
of the pushing direction.
[0008] According to some examples, each respective
pin may apply a force opposite in direction to the pushing
force so as to limit translational displacement of the push
piece towards or away from the face of the housing.
[0009] According to some examples, the one or more
pins may be each in an elastic material and/or integrally
formed with the elastic membrane.
[0010] According to some examples, the push piece
push piece may be circular.
[0011] According to some examples, the hole may be
circular.
[0012] According to some examples, the support sec-
tion may comprise at least two wings extending away
from the push piece, each respective wing being in con-
tact with at least one of the at least two pins.
[0013] According to some examples, the pressable
portion may comprise a raised portion arranged so as to
push away the push piece.
[0014] According to some examples, each respective
pin may be chamfered.
[0015] According to some examples, the elastic mem-
brane may be made of silicone.
[0016] According to some examples, the push piece
may comprise a logo.
[0017] According to some examples, each wing may
comprise a transverse cross-sectional U-shape.
[0018] The membrane may comprise sidewalls for sur-
rounding one or more electronic components of the key
so as to seal the electronic components.
[0019] It is also provided a method for assembling an
electronic key for an automotive vehicle, wherein the
method comprises:

- providing a housing comprising a face having a hole;
- providing a button mechanism including:

o a push piece arranged such that the push piece
is accessible through the hole for being pushed
in a pushing direction toward the inside of the
housing;
o a support section relative to which the push
piece is fixed;

- providing an elastic membrane comprising one or
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more pins protruding in the direction opposite to a
pushing direction;

- assembling the elastic membrane inside the housing
and the push piece inside the housing upon the mem-
brane with the push piece accessible through the
hole; and

- positioning the support section against the one or
more pins, each pin being arranged so as to apply
a force to the support section in a direction perpen-
dicular to the pushing direction, thereby reducing
movement of the push piece relative to the housing
in at least one direction.

Brief description of the drawings

[0020] Non-limiting examples will now be described in
reference to the accompanying drawings, where:

FIG. 1 and FIG. 2 show examples of a perspective
view of a front surface of the elastic membrane ac-
cording to one example;
FIG. 3 shows an example of a plan view of a front
surface of the elastic membrane according to one
example;
FIG. 4 shows an example of a perspective view of a
back surface of the elastic membrane according to
one example;
FIG. 5 shows an example of a plan view of a front
surface of part of an electronic key according to one
example;
FIG. 6 shows an example of a perspective view of a
transverse (XZ) section view of part of the electronic
key according to one example;
FIG. 7 shows an example of a plan view of a side
surface of the elastic membrane according to one
example;
FIG. 8 shows an example of a plan view of a longi-
tudinal (ZY) section view of the membrane according
to one example;
FIG. 9 shows an example of a plan view of a trans-
verse (XZ) section view of the membrane according
to one example;
FIG. 10 shows an example of an exploded perspec-
tive view of the electronic key according to one ex-
ample.

Detailed description

[0021] The present disclosure makes it possible to ad-
dress the need mentioned above. It is provided an elec-
tronic key for an automotive vehicle, wherein the elec-
tronic key comprises a housing comprising a face having
a hole. The electronic key comprises a button mechanism
including a push piece arranged such that the push piece
is accessible through the hole for being pushed in a push-
ing direction toward the inside of the housing. The button
mechanism includes a support section relative to which
the push piece is fixed. The electronic key comprises an

elastic membrane arranged fixedly inside the housing so
as to present a portion pressable by pushing the push
piece in the pushing direction, thereby actuating the but-
ton mechanism. The elastic membrane comprises one
or more pins protruding in a direction opposite to the
pushing direction. Each pin is arranged so as to apply a
force to the support section in a direction perpendicular
to the pushing direction, thereby reducing movement of
the push piece relative to the housing in at least one
direction.
[0022] In particular, it is provided electronic key for an
automotive vehicle. The electronic key comprises a hous-
ing (e.g. an exterior cover of the key). The housing com-
prises a face having a hole (e.g. a tubular hole). The
electronic key comprises a button mechanism. The but-
ton mechanism includes a push piece (e.g. provided as
a logo of the brand of the vehicle). The push piece is
arranged such that the push piece is accessible (e.g. to
a user holding the electronic key) through the hole for
being pushed (e.g. finger-pressed) in a pushing direction.
The pushing direction is toward the inside of the housing.
The push piece can therefore act as an interface between
a user and the key, e.g. to cooperate with other button
mechanism components inside the key. The button
mechanism may be a pushbutton mechanism. The but-
ton mechanism may execute an action upon receiving a
pushing force. The button mechanism may command ac-
tions of the vehicle (for example to lock and/or unlock the
vehicle). The button mechanism also includes a support
section (also referred to as a "base plate"). The push
piece is fixed (i.e. unable to move) relative to which the
push piece. The support section may be a rigid support.
[0023] The electronic key comprises an elastic mem-
brane (e.g. made of silicone or another elastic material)
arranged fixedly (i.e. securely, for example, not loose)
inside the housing so as to present a portion pressable
(also referred to as "pressable portion") by pushing the
push piece in the pushing direction, thereby actuating
the button mechanism. The push piece may lie upon the
pressable portion. The actuating may for example acti-
vate a command to the vehicle, or may deactivate a com-
mand to the vehicle, for example locking and unlocking
the vehicle, or vice versa. Actuating the button mecha-
nism may be configured for performing either action, or
alternatively for performing both actions, for example de-
pending on a state of the vehicle (e.g. for performing ac-
tivating/locking when the vehicle is in a deactivated/un-
locked state, and for performing deactivating/unlocking
when the vehicle is on the contrary in an activated/locked
state). The button mechanism may be configured for be-
ing pressed more than once for performing an action. For
example, the button mechanism may be configured for
being pressed twice to perform an action. The button may
be configured for being pressed multiple times (e.g. suc-
cessively and/or repeatedly) to perform an action. This
may be due to the pushing force moving through the push
piece and membrane onto an electronic component be-
neath the membrane that can execute the instruction,
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such as for example a microswitch, provided for example
on a printed circuit board assembly (PCBA).
[0024] The elastic membrane comprises one or more
pins protruding in a direction opposite to the pushing di-
rection. The pins may be integrally formed with the mem-
brane, and therefore may be of the same material as the
membrane, such as, for example, silicone. This facilitates
manufacturing. Alternatively, the pins may be formed
separately to the membrane. In such a case the pins may
be of the same material as the membrane or of a different
material as the membrane. Each pin is arranged so as
to apply a force to the support section in a direction per-
pendicular to the pushing direction, thereby reducing
movement of the push piece relative to the housing in at
least one direction. This can enable maintaining the push
piece in the position in which it was manufactured. The
push piece may comprise an image, emblem or logo.
Such a graphical feature may be printed or painted on a
surface of the push piece or alternatively formed of a
separate piece attached to (e.g. engraved on) such a
surface. The surface may be a surface offering access
to the user for actuating the button mechanism by press-
ing the push piece. Said surface is thus oriented toward
the outside of the housing, such that the logo is visible
e.g. to the user. The surface protrude in a direction op-
posite the pushing force (e.g. may be a rounded surface
so as to form a 3-dimensional spherical portion on the
key) so as to become more visible and/or more tactile (.
e. more easy to notice by touch) e.g. to the user. Alter-
natively, the surface may be oriented toward the inside
of the housing, such that the logo remains visible (e.g.
to the user) while at the same time forms an indent along
the surface of the key, making the surface more tactile,
i.e. more easy to notice by touch e.g. to the user. The
reducing movement of the push piece relative to the
housing may comprise blocking the push piece altogeth-
er in at the at least one direction. The support section
and one or more pins may therefore be considered to
form a hard stop. Therefore, the disclosure allows for the
image, logo or emblem to also remain within a desired
tolerance range.
[0025] The membrane is elastic, and can therefore act
as a spring, being able to return to its original form. The
membrane and/or the one or more pins may be of a soft
material. The fact that the membrane is elastic enables
the membrane to deform with the movement of the push
piece and support during application of a pushing force.
The membrane can therefore deflect so as to enable the
button mechanism to continue to carry out its function (e.
g. activating a microswitch so that the button can execute
a command). Being elastic also enables the membrane
to recover from the deformation upon removal of the
pushing force and return to its initial position and form.
The one or more pins may also be elastic, and thus also
act as a spring, so as to exert a permanent force to the
support section which is thereby maintained fixedly in
place.
[0026] By the one or more pins being elastic, can en-

able pins, when in contact with the support section, to
deform with the movement of the push piece and support
section during application of a pushing force. Therefore
not only can the pins maintain a positioning of the push
piece, they can deflect (in the direction of the pushing
direction) so as to enable the button mechanism to con-
tinue to carry out its function (e.g. activate a microswitch
so that the button can execute a command). Being elastic
also enables the pins to recover from the deformation, i.
e. being elastic facilitates making the pins resistant to
any permanent deformation that might be caused by the
pushing force (and multiple, for example repeated, push-
ing forces).
[0027] By the and one or more pins being elastic, they
can return to their original position and form upon removal
of the pushing force. Consequently, the pins can once
again be arranged so as to reduce movement of the push
piece relative to the housing in at least one direction. This
may include for example reducing movement of the push
piece in a rotational direction, such as a clockwise or an
anti-clockwise direction. In other words, by applying a
force to the support section in a direction perpendicular
to the pushing direction, the support section can in turn
apply a force to the push piece in a direction opposite to
the direction of rotational force of the push piece. This
can allow the push piece to remain within the desired
tolerance range in the rotational direction. Such a toler-
ance range may be, for example, within +/- 5° of the initial
orientation of the push piece, such as, for example, within
+/- 1° of the initial orientation of the push piece. By "being
arranged so as to" reduce movement of the push piece,
the pins may not be permanently applying a force to the
support section. The pins may not be in permanent con-
tact with the support section. Rather, at least one of the
one or more pins may apply a force to the support section
only when the support section comes into contact with
the at least one pin, for example if the push piece starts
to rotate in a direction relative to the axis of the pushing
direction thereby pushing the support section into the at
least one pin.
[0028] The button mechanism may be connected to a
microswitch and/or other electronic components so as to
send an instruction to the vehicle when actuated. The
push piece is arranged such that the push piece is ac-
cessible through the hole for being pushed in a pushing
direction toward the inside of the housing The inside of
the housing may refer to a part or all of the inside of the
electronic key. The inside of the housing may comprise
a microswitch (for example disposed on a printed circuit
board (PCB)), a battery, sealing elements, a battery cov-
er, and/or a battery housing. By being pushed in a push-
ing direction, the push piece may apply a compressive
force on the support section and the pressable portion
of the membrane.
[0029] The pushing in the pushing direction may apply
a pushing or compressive force (via the pressable portion
of the membrane) to an electronic component for sending
an instruction to the vehicle. A pushing direction toward
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the inside of the housing may allow a force applied from
outside of the housing, i.e. external to the housing, (and
partially inside the housing depending on the extent of
displacement of the push piece into the housing) to reach
an actuating element, such as a microswitch. The push
piece may be circular. The push piece may have a gen-
erally tubular, e.g. cylindrical shape. Alternatively, the
push piece may have any other shape, such as for ex-
ample a tube with a transverse cross section of an oval,
rhombus, a rectangle, a square, or a hexagon. The hole
may be a generally tubular hole, e.g. cylindrical. The hole
may be circular. The hole may be a through hole. The
hole may have a shape corresponding to that of the push
piece, i.e. the hole may comprise a wall matching the
outline of the shape of the push piece. The push piece
may be a cylindrical piece in a cylindrical hole. The push
piece and the hole may both be generally tubular (e.g.
cylindrical), such that the push piece can rotate in the
through hole and/or be mounted with a rotational toler-
ance inside though hole. Each pin of the one or more
pins can reduce this movement or prevent it altogether
by applying a force to the support section which in turn
constrains the push piece in the direction of rotation. Al-
ternatively, the hole may not have a shape corresponding
to that of the push piece. For example, the push piece
may be a cylindrical push piece in a tubular hole with a
rhombic, hexagonal, oval, rectangular or square cross
section. Therefore, if the push piece is cylindrical and
regardless of the shape of the hole, the one or more pins
can reduce movement of the push piece relative to the
housing. According to another example, the push piece
may be a tube with a transverse cross section of an oval,
a rectangular, a square, or a hexagonal and the hole may
be a cylindrical hole. Therefore, if the push piece is of a
shape other than a cylindrical shape and the hole is a
cylindrical hole, the one or more pins can reduce move-
ment of the push piece relative to the housing. In other
words, regardless of the shape of the push piece and/or
support section, each pin of the one or more pins can
reduce the movement or prevent it altogether by applying
a force to the support section which in turn constrains
the push piece in the direction of rotation. This can enable
the orientation of the push piece to remain within a pre-
defined tolerance. Even if the push piece comprises a
shape other than a cylinder, for example a cuboid, and
the hole comprises a shape other than a cylinder, for
example a cuboid, there may be a space sufficient for
the push piece to drift outside of its tolerance in a rota-
tional direction. The pins can therefore also in such a
case reduce the movement of the push piece relative to
the housing in a rotational direction.
[0030] The button mechanism comprises a support
section relative to which the push piece is fixed. The sup-
port section can therefore effectively transfer the force
(i.e. a component of the force) to the push piece, if the
push piece is a separate component to the support sec-
tion. The push piece may be fixed to the support section
such that sufficient contact is established between the

push piece and support section for effective application
of the force of the support section (through the one or
more pins) on the push piece. The support section may
act as a platform for the push piece. The push piece may
be fixed at a center point of the support section. The
support piece may be fixed to an underside of the push
piece (the underside of the push piece being that opposite
to which the side of the press piece which is pushed).
Alternatively, the support piece may extend from one or
more sides (for example if the push piece is tubular, and
therefore comprises a wall, the support piece may extend
from the wall) of the push piece. The support section may
be concealed from the hole. In other words, only the push
piece may be visible through the hole. The push piece
and support piece may be two separate components. For
example, the push piece may be press fitted into the sup-
port piece, so as to be fixedly connected to the push
piece. This can also allow for the support section expe-
riencing an applied force from the pins to effectively trans-
mit the force to the push piece.
[0031] The elastic membrane is arranged fixedly inside
the housing so as to present a portion pressable by push-
ing the push piece in the pushing direction. In other
words, the push piece can press the portion (also referred
to as "pressable portion") by pushing the push piece in
the pushing direction. The pressable portion can deform
during the pushing so as to transfer the pushing force to
actuate the button mechanism. The material (for exam-
ple, silicone) and geometry of the membrane (for exam-
ple, the thickness) can permit an effective pressing of the
pressable portion. The geometry of the pressable portion
may therefore differ from the rest of the membrane to
facilitate the pressing action.
[0032] The elastic membrane comprises one or more
pins protruding in a direction opposite to the pushing di-
rection each pin being arranged so as to apply a force to
the support section in a direction perpendicular to the
pushing direction, thereby reducing movement of the
push piece relative to the housing in at least one direction.
The support section may push into the one or more pins,
the one or more pins applying a reaction force on the
support section. The one or more pins may be arranged
adjacent to the support section. The pins may be ar-
ranged so that, upon movement of the support section
in a lateral direction, the pins come into contact and apply
a force to the support section. At least one of the one or
more pins may come into contact with an edge or side
of the support section, i.e. a portion of the support section
perpendicular to the direction of the push force. The one
or more pins may comprise at least two pins. The one or
more pins may comprise more than two pins. Each pin
may be located along the same plane as the support
section and on one side of the support section. Each pin
may be located at a different position along the side of
the support section. The support section may comprise
one or more wings extending away from the push piece,
at least one of the one or more respective wings being
in contact with at least one of the one or more pins. The
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membrane may for example comprise two pins and the
support section may comprise two wings. Each pin may
be arranged so as to apply a force to a respective wing
of the two wings. Both pins, arranged along the same
plane as both wings, may be located on the same side
of both wings. Each wing may act as a beam that comes
into contact with each of the one or more pins. Each wing
may have a generally rectangular shape. Each wing may
be curved. Each wing may comprise a transverse cross-
sectional U-shape. This may facilitate interaction of the
support piece with the one or more pins. Alternatively,
each wing may be flat or planar.
[0033] The at least one direction may be a rotational
direction relative to the axis of the pushing direction. The
one or more pins may apply a force in the rotational di-
rection. Therefore, a turning or spinning of the push piece
on a plane parallel to the face of the hole (if for example
comprising an image, emblem or logo making the image,
emblem or logo appear lopsided to a user) can be re-
duced, and prevented altogether. Consequently, the
push piece can retain its position with respect to the hous-
ing. The one or pins may apply a lateral force to the sup-
port section. In other words, when the support section
comes into contact with the one or more pins, and press-
es against the one or more pins, the one or more pins
may apply a force in a direction perpendicular to that that
of the pushing force upon the support section, or a tan-
gent to the push piece (if for example the push piece is
cylindrical). As the push piece is fixed relative to the sup-
port section, the support section can effectively transfer
the lateral force (i.e. a component of the lateral force) to
the push piece, i.e. to a wall of the push piece if the push
piece is for example a tube. This force can therefore re-
duce, for example slow, movement of the push piece.
The force may be greater than a force applied by the
push piece and acting on the support section as the push
piece turns. The support section may therefore, by the
pins, block all movement of the push piece in this direc-
tion. The direction may for example be in a clockwise or
anti clockwise direction. The membrane may comprise
at least two pins. At least one pin may be positioned so
as to reduce movement of the push piece in a clockwise
rotational direction. At least one pin may be positioned
so as to reduce movement of the push piece in an anti-
clockwise rotational direction. Applying a pin to reduce
movement of the pin in a clockwise rotational direction
and applying a pin so as to reduce movement in an an-
ticlockwise direction can enable reducing all movement
in the rotational direction and can even enable preventing
all movement in the rotational direction. The support sec-
tion and one or more pins may therefore be considered
to form a lateral hard stop.
[0034] Each respective pin may apply a force opposite
in direction to the pushing force so as to limit translational
displacement of the push piece towards or away from
the face of the housing. In other words, each pin may be
arranged so as to apply a force to the support section
that reduces movement of the push piece towards the

interior of the housing (and away from the face) or that
reduces movement of the push piece towards the face
of the housing (for example fixing the push piece along
the surface of the housing). The form of each pin may
facilitate applying such a force. Each pin may be cham-
fered. The chamfering may only be along the part of the
pin applying a force to the support section. Alternatively,
the chamfering may be along the whole pin. The cham-
fering can enable the pin to have a wider part towards its
base (i.e. the part of the pin connected directly to the rest
of the membrane), and a narrower part towards its tip (i.
e. extremity of the protruding end of the pin). The support
section may therefore sit into the sloping surface of the
pin formed by the chamfering, that is to say, a part of the
support section (for example a bottom surface of the sup-
port section) may sit on the wider part of the pin, and a
part of the support section (for example an edge of the
support section) may fit alongside the narrower part of
the pin. The pin may therefore apply a force in both a
lateral direction and a direction opposite to that of the
pushing.
[0035] The membrane may comprise a main portion
that is equal to the part of the membrane excluding the
pressable portion, i.e. the part of the membrane that the
pushing piece does not press, at least not directly, during
the pushing. The pressable portion may comprise a
raised portion arranged so as to push away the push
piece. In other words, the raised portion may maintain
the positioning of the push button in the pushing direction
when there is no pressing on the button mechanism. The
raised portion may therefore also reduce movement of
the push button in the pushing direction. Unlike the pins,
the raised portion may be in constant (direct or indirect)
contact with the push piece. The pins may only come into
contact with the push piece as a preventative measure,
i.e. when the push piece starts to move (i.e. drift) outside
of its tolerance position, particularly in the direction per-
pendicular to the pushing direction. The push piece may
lie upon the raised portion. The raised portion may act
as a compression spring. It may be compressed with the
pushing force, and upon removal of the pushing force
may then extend back to its original position and form,
thus sending back the push piece to its original position,
i.e. non-actuated position. The raised portion may be of
a shape similar to or the same as the push piece. This
may facilitate having good contact between the mem-
brane and the push piece. The raised portion may alter-
natively have a shape different to that of the push piece.
The raised portion may provide a space (between the
surface of the raised portion in contact with the push piece
and the main portion of the membrane) through which
the push piece can move through during the pushing,
providing a button effect. The pressable portion may
comprise one or more grooves on the inside of the portion
(i.e. the side of the portion opposite to that experiencing
the pushing). The grooves may be around an outer pe-
rimeter of the pressable portion. The grooves may facil-
itate maintaining the structure of the pressable portion if
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the pressable portion comprises a raised portion.
[0036] A user may push the push piece, forcing it down
onto the membrane and deforming the pressable mem-
brane, until the force achieves an actuating of the button
mechanism. The pushing may apply a force to an elec-
tronic component (for example a microswitch) in the key,
for example beneath the membrane. The electronic com-
ponent may then send an instruction to the vehicle (for
example to unlock, lock the vehicle, open the vehicle
trunk). If the pressable portion comprises a raised por-
tion, the raised portion may comprise a hollow part in its
center, so as to form a ridge around the center hollow
part. The hollow part may enable the raised portion to
more easily fall in on itself during the pushing.
[0037] The membrane may act as a sealing feature for
components of the key. The membrane may be made of
silicone. This may improve the sealing performance of
the membrane. Silicone may also be selected to improve
the durability of the membrane. The membrane may com-
prise sidewalls. The sidewalls may surround one or more
electronic components of the key so as to seal the elec-
tronic components. The membrane may therefore pro-
tect key components sensitive to liquid, for example wa-
ter damage. The membrane may comprise one or more
plugs so as to assist fixedly connecting the membrane
in the key. The membrane may comprise plugs along
one or more of the sidewalls of the membrane, for exam-
ple one or more plus on one side and one or more plugs
on an opposite side, such as three plugs on one side and
two plugs on an opposite side. The one or more plugs
may fit into one or more grooves or slots inside the hous-
ing. The plugs may therefore also act as a sealing feature,
fitting into the grooves or slots so as to prevent any pass-
ing of liquids. The geometry of the plugs may be larger
than that of the grooves or slots to further facilitate the
sealing and/or fixing. The one or more plugs may be along
the exterior of the membrane. Additionally or alternative-
ly, the membrane may comprise one or more protruding
parts along the inside of the membrane. The protruding
parts may interact with the housing or other components
of the key, such as for example other housings, PCB
(printed circuit board), and/or PCBA so as to fix the po-
sition of the membrane and/or the other components
within the key.
[0038] The electronic key may comprise an intermedi-
ate housing between the membrane and the support sec-
tion (and, for example the push piece). The intermediate
housing may comprise a hole around the pressable por-
tion of the membrane, so as to allow for the pushing. The
housing may also comprise one or more smaller holes
for incorporating each of the one or more pins. Each pin
may therefore protrude through the respective hole of
the intermediate housing. Each pin can therefore still be
arranged so as to apply a force to the support section in
a direction perpendicular the pushing direction.
[0039] It is also be provided a method for assembling
such an electronic key for an automotive vehicle.
[0040] The method comprises providing a housing

comprising a face having a hole. The method comprises
providing a button mechanism. The button mechanism
includes a push piece arranged such that the push piece
is accessible through the hole for being pushed in a push-
ing direction toward the inside of the housing. The button
mechanism includes a support section relative to which
the push piece is fixed. The method comprises providing
an elastic membrane comprising one or more pins pro-
truding in the direction opposite to a pushing direction.
The method comprises assembling the elastic mem-
brane inside the housing and the push piece inside the
housing upon the membrane with the push piece acces-
sible through the hole. The method comprises positioning
the support section against the one or more pins, each
pin being arranged so as to apply a force to the support
section in a direction perpendicular to the pushing direc-
tion, thereby reducing movement of the push piece rel-
ative to the housing in at least one direction. Positioning
the support section against the pins may comprise press-
fitting the support section so as to, for example, deform
the pins. This may facilitate connection between the sup-
port section and the one or more pins so as to facilitate
application (by the pins) of the force against the support
section, and consequently against the push piece.
[0041] The method may comprise forming (e.g. mold-
ing) a housing comprising a face having a hole. The meth-
od may comprise forming a button mechanism (e.g.
molding). Forming a button mechanism may include
forming a push piece arranged such that the push piece
is accessible through the hole for being pushed in a push-
ing direction toward the inside of the housing. Forming a
button mechanism may include forming a support section
relative to which the push piece is fixed. In other words,
the method may comprise fixing the push piece relative
to the support section. The method may comprise form-
ing an elastic membrane arranged fixedly inside the
housing so as to present a portion pressable by pushing
the push piece in the pushing direction, thereby actuating
the button mechanism. The method may comprise form-
ing the elastic membrane to comprise one or more elastic
pins protruding in a direction opposite to the pushing di-
rection. The method may comprise forming each pin to
be arranged so as to apply a force to the support section
in a direction perpendicular to the pushing direction,
thereby reducing movement of the push piece relative to
the housing in at least one direction.
[0042] The method may comprise forming the push
piece to be circular, i.e. to have a circular shape when
positioned along the face of the housing. The method
may comprise forming the push piece to be cylindrical.
The method may comprise forming the hole to be circular,
for example cylindrical. The method may comprise form-
ing the support section to comprise one or more wings
extending away from the push piece, at least one of the
one or more respective wings being in contact with at
least one of the one or more pins. The method may com-
prise forming each wing to comprise a transverse cross-
sectional U-shape. The method may comprise forming
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the pressable portion to comprise a raised portion ar-
ranged so as to push away the push piece. The method
may comprise forming the membrane to comprise side-
walls for surrounding one or more electronic components
of the key so as to seal the electronic components. The
method may comprise chamfering each respective pin.
The method may comprise forming the elastic membrane
out of silicone. This The method may comprise forming
a logo, image or emblem on the push piece.
[0043] Manufacturing the membrane may comprise
forming the membrane by injection molding. The manu-
facturing may comprise forming the pins integrally with
the membrane. The manufacturing may therefore com-
prise also forming the pins by injection molding. The man-
ufacturing may comprise using silicone to integrally form
the membrane and pins. This may facilitate manufactur-
ing due to the flow properties of the material, and/or be-
cause the material may be easily combined with other
materials, and/or because use of the material may result
in a more accurately formed part (i.e. reduces quantity
of scrap parts or byproducts). Alternatively, the manu-
facturing may comprise forming the membrane and pins
in two steps, for example forming the pins separately to
the membrane and subsequently fixing the pins to the
membrane. The manufacturing may comprise forming
the pins separately by injection molding. Alternatively,
the manufacturing may comprise forming the pins by a
method other than injection molding, such as for exam-
ple, 3D-printing. The manufacturing may comprise cre-
ating a 3D model of the membrane and using the 3D
model as a basis for forming the membrane. For the man-
ufacturing may comprise forming a mold of the 3D model.
The injecting molding may comprise injecting a material,
such as for example silicone, into the mold of the model,
thereby forming the membrane.
[0044] The manufacturing may comprise forming the
push piece and support section as one integral part.
Therefore, when the one or more pins apply a force to
the support section, the movement at the push piece can
reduce directly. Alternatively, the manufacturing may
comprise forming the push piece and support section as
two separate parts. Assembly of the electronic key may
then comprise fixing the push piece relative to the support
piece so as to ensure a stable contact between the push
piece and support section. This can enable the support
piece effectively transferring the force from the pins to
the push piece. Alternatively, the manufacturing may
comprise forming the push piece and support section as
two separate parts and fixing the push piece to the sup-
port section so that the push piece and support section
form one part. This may facilitate assembly constraints.
Assembling the key may comprise fitting the membrane,
support section and press piece as layers. This may com-
prise placing an electronic component for executing the
instruction to the vehicle as a bottom or lower layer be-
neath the push piece, support section, and membrane
(in a layer in that order). The assembling may comprise
inserting different layers at different stages of the assem-

bly process. For example, assembling may comprise
placing the push piece and support structure before the
membrane, or vice versa. The assembly may comprise
placing components such as, for example a battery and
battery housing beneath the push piece, support section,
and membrane.
[0045] FIG. 1 and FIG. 2 show perspective views and
FIG. 3 a plan view of the membrane 100 according to an
example. The figures provide views of the front surface
of the membrane 100, i.e. the part of the membrane fac-
ing the pushing force. The membrane 100 has a mostly
rectangular shape, with a main portion 106 that is largely
flat apart from a first main portion 106a that is raised to
a height above a second portion 106b of the main portion.
This may facilitate the overall shape of the key and the
manner in which the key components are positioned in-
side the key. The membrane 100 comprises a pressable
portion 102 for undergoing the pushing. The pressable
portion comprises a raised portion 108 in the form of a
circular ridge with a hollow portion 110, forming a dough-
nut or ring shape at the pressable portion. The raised
portion may be arranged so as to push away the push
piece. The membrane comprises two pins 104a, 104b.
The membrane may comprise at least two pins 104a,
104b, for example more than two pins 104a, 104b. The
pins are protruding in a direction opposite to a pushing
direction represented by arrow 129. The membrane 100
and pins 104a, 104b may be made of silicone. Two pins
104a, 104b are placed to the side (right) of a center line
115 that runs through the diameter of the pressable por-
tion. The pins 104a, 104b are aligned with one another
and are spaced a predetermined distance from the press-
able portion. Each pin is chamfered, so as to be wider
along the base and narrower along the top. Each pin has
a triangular (isosceles) longitudinal cross section. Each
pin has a shape of an extruded triangle. It is possible that
only one side of each pin is chamfered (i.e. the side that
will meet the support section). This can provide a sliding
surface when mounting the support section, so as to fa-
cilitate engagement between the support section and one
or more pins. The membrane comprises side surfaces
101 which may facilitate enclosing key components un-
derneath and partly within the membrane. The mem-
brane also comprises plugs 111 which may assist in fix-
edly connecting the membrane to a key housing, for ex-
ample via grooves or slots, thereby assisting in providing
a mechanical stability to the membrane and a sealing to
sensitive key components. The membrane 100 also com-
prises a plurality of protruding parts 114 on the interior
of the membrane 100 (the plugs 111 in this example being
on the exterior of the membrane 100). Like the plugs 111,
these protruding parts 114 may also assist in fixing the
membrane in its desired position within the key 150. Oth-
er components of the key 150, such as housings, or a
PCB or PCBA may also interact with such protruding
parts 114 so as to assure the positioning of the membrane
within the key 150, and to assist the fixing of these other
components within the key 150.
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[0046] FIG. 4 shows a perspective view of a back sur-
face of the membrane, i.e. the face opposite to that of
the pushing force. The reverse end of the pressable por-
tion can be seen to comprise an inverted part 109, which
enables the forming of the hollow part 110 on the other
side of the membrane, as seen in FIG. 1 to 3. The press-
able portion can also be seen to comprise three grooves
112a, 112b, 112c. Each groove is formed in a direction
opposite to the hollow portion 110 (and hence inverted
part 109). However, the grooves are not viewable from
the top surface of the membrane. The grooves may act
support structures for the raised portion 108 while it is
not being pushed, i.e. they can assist in preventing the
raised portion from collapsing in on itself.
[0047] FIG. 5 shows a 3D model of an exterior part of
the key 150. The key 150 comprises a housing 120. The
housing 120 is part of a complete housing 121 of the key.
Alternatively, the housing may be a complete housing of
the key, i.e. it may withhold all interior key components.
The housing 120 comprises a face 123 comprising a hole
117. A push piece 118 that is part of a push button mech-
anism can be seen through the hole 117. The push piece
118 may comprise a logo. The face of the housing 120
having the hole 117may be a surface of the housing 121
with a surface area larger than other surfaces of the hous-
ing 121 (e.g. a top or bottom surface of the housing 120),
or surface of the housing 121 with a surface area smaller
than other surfaces of the housing 121 (e.g. a side or end
surface of the housing 121). The hole 117 may be a
through hole 117in the face of the housing 120 (or in a
face of the complete housing 121). The hole 117, as can
be seen from the figure, has a circular shape. The hole
117 may have a tubular, for example cylindrical, form. In
other words, the hole 117 may comprise a hole wall. The
face 123 is represented transparently to display compo-
nents of the key 150 underneath the housing 120. As in
the geometries of FIG. 1 to 3, pins 104a, 104b are dis-
posed adjacent to a center line running through the di-
ameter of the push piece 118 and hole. The elastic mem-
brane may be arranged fixedly inside the housing 120
so as to present a portion pressable by pushing the push
piece in the pushing direction, thereby actuating the but-
ton mechanism. Each pin 104a, 104b is arranged so as
to apply a force to the support section in a direction per-
pendicular to the pushing direction, thereby reducing
movement of the push piece 118 relative to the housing
120 in at least one direction. The at least one direction
may be a rotational direction relative to the axis of the
pushing direction. Each respective pin 104a, 104b may
apply a force opposite in direction to the pushing force
so as to limit translational displacement of the push piece
towards or away from the face of the housing 120. T he
one or more pins may each be in an elastic material
and/or integrally formed with the elastic membrane.
[0048] The pins 104a, 104b are both facing a support
section 119 comprising wings 116a, 116b extending
away from the push piece 118. The support section 119
may comprise at least two wings extending away from

the push piece, each respective wing being in contact
with at least one of the at least two pins.
[0049] Arrows 105a, 105b indicate application a force
from each respective pin 104a, 104bto each respective
wing 116a, 116b of the support section 119. Arrows 107a,
107b indicate the direction of force that the pins apply to
the push piece 118 via the support piece so as to reduce
its movement.
[0050] Referring to FIG. 6, the positioning of the pins
in such a manner permits reducing movement of the force
in a direction perpendicular to that of a push force 129,
as can be seen in FIG. 6. This perpendicular force can
reduce and even prevent altogether rotation of the push
piece 118 in both clockwise and anticlockwise directions.
Each wing may comprise a U-shape, as can be seen
from wing 116b. The one or more pins, and as can be
see from pin 104b, may protrude through a housing 122.
The key may comprise a PCBA 126, a battery 124 and
battery cover 126 beneath the membrane 100.
[0051] FIG. 7 shows a side view of the membrane 100.
The pins 104a, 104b can be seen to protrude a prede-
termined distance in a direction opposite to that of the
pushing force depicted by arrow 129. Each pin 104a,
104b protrudes further than a raised portion of the press-
able portion 102.
[0052] FIG. 8 provides longitudinal section view of FIG.
7. Here, the inside portion 132 of the membrane can be
seen, and can be filled with components of the key so as
to seal them. The membrane a thickness 130.
[0053] FIG. 9 provides a transverse section view of the
membrane in the (XZ) direction. Here it can be seen that
the ridge portion may not have a consistent height but
may rather have a sloped surface. This surface may be
clean with the remaining geometry of the membrane. This
may be to facilitate the overall shape of the housing and
therefore design of the key itself. The pins (in this case
only pin 104a is viewable) may however continue to pro-
trude away from the membrane, regardless as to its over-
all form. As the pins are elastic, they may be constrained
in the housing (for example at the top of the pin by the
housing itself; although not shown in this figure) without
becoming damaged. This may enable each pin to more
effectively apply a force to the support section.
[0054] FIG. 10 shows an example of a perspective ex-
ploded view of an example of the electronic key 150.
According to this example, the push button 118 has a
rectangular shape, forming a cuboid. The membrane 100
however still comprises a pressable portion 102 and ridge
portion 108 which is circular. The arrow 129 indicates the
pushing direction onto the push piece 118 and hence the
pressable portion 102 and its ridge 108. The housing 120
is, due to the exploded view, displayed underneath the
membrane 100. Other components of the key 150 can
be viewed as being layered within the key (i.e. beneath
the push piece 118 and the membrane 100), such as a
mechanical key (emergency key) 140, a generic upper
case 148 a PCBA 146 (the upper case 148 may act as
a protection for the PCBA 146), a lower case 142 a battery
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(not shown, the lower case 142 may act as a protection
for the battery), a back cover 144 forming with the housing
120 a complete housing of the key 150, along with buttons
150a, 150b, 150c which may for example enable the ac-
tuation of functions different to that actuated by the button
mechanism.

Claims

1. An electronic key (150) for an automotive vehicle,
wherein the electronic key (150) comprises:

- a housing (120) comprising a face (123) having
a hole (117),
- a button mechanism including:

+ a push piece (118) arranged such that the
push piece (118) is accessible through the
hole (117)for being pushed in a pushing di-
rection (129) toward the inside of the hous-
ing (120),
+ a support section (119) relative to which
the push piece (118) is fixed, and

- an elastic membrane (100) arranged fixedly
inside the housing (120) so as to present a por-
tion pressable by pushing the push piece (118)
in the pushing direction, thereby actuating the
button mechanism, the elastic membrane (100)
comprising one or more pins (104a, 104b) pro-
truding in a direction opposite to the pushing di-
rection (129), each pin (104a, 104b) being ar-
ranged so as to apply a force to the support sec-
tion (119) in a direction perpendicular to the
pushing direction, thereby reducing movement
of the push piece (118) relative to the housing
(120) in at least one direction.

2. The key (150) according to claim 1, wherein the one
or more pins comprise at least two pins (104a, 104b).

3. The key (150) according to claim 1 or 2, wherein the
at least one direction is a rotational direction relative
to the axis of the pushing direction (129).

4. The key (150) according to claim 3, wherein each
respective pin applies a force opposite in direction
to the pushing force so as to limit translational dis-
placement of the push piece (118) towards or away
from the face (123) of the housing (120).

5. The key (150) according to any one of claims 1 to 4,
wherein the one or more pins (104a, 104b) are each
in an elastic material and/or integrally formed with
the elastic membrane (100).

6. The key (150) according to any one of claims 1 to 5,

wherein the push piece (118) is circular.

7. The key (150) according to any one of claims 1 to 6,
wherein the hole (117) is circular.

8. The key (150) according to any one of claims 1 to 7,
wherein the support section (119) comprises at least
two wings (116a, 116b) extending away from the
push piece (118), each respective wing (116a, 116b)
being in contact with at least one of the at least two
pins (104a, 104b).

9. The key (150) according to any one of claims 1 to 8,
wherein the pressable portion comprises a raised
portion (108) arranged so as to push away the push
piece (118).

10. The key (150) according to any one of claims 1 to 9,
wherein each respective pin (104a, 104b) is cham-
fered.

11. The key (150) according to any one of claims 1 to
10, wherein the elastic membrane (100) is made of
silicone.

12. The key (150) according to any one of claims 1 to
11, wherein the push piece (118) comprises a logo.

13. The key (150) according to any one of claims 6 to
12, wherein each wing (116a, 116b) comprises a
transverse cross-sectional U-shape.

14. The key (150) according to any one of claims 1 to
13, wherein the membrane (100) comprises side-
walls for surrounding one or more electronic compo-
nents of the key so as to seal the electronic compo-
nents.

15. A method for assembling an electronic key (150) for
an automotive vehicle, wherein the method compris-
es:

- providing a housing (120) comprising a face
having a hole (117);
- providing a button mechanism including:

+ a push piece (118) arranged such that the
push piece (118) is accessible through the
hole for being pushed in a pushing direction
toward the inside of the housing (120);
+ a support section (119) relative to which
the push piece (118) is fixed;

- providing an elastic membrane comprising one
or more pins (104a, 104b) protruding in the di-
rection opposite to a pushing direction;
- assembling the elastic membrane inside the
housing and the push piece (118) inside the
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housing upon the membrane with the push piece
(118) accessible through the hole (117); and
- positioning the support section (119) against
the one or more pins (104a, 104b), each pin be-
ing arranged so as to apply a force to the support
section (119) in a direction perpendicular to the
pushing direction, thereby reducing movement
of the push piece (118) relative to the housing
in at least one direction.
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