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ELECTRONIC CONTROL UNIT

The present invention relates to a motor vehicle electronic control unit casing and to a motor

vehicle electronic control unit including a motor vehicle electronic control unit casing.

Modern motor vehicles are equipped with many electronic control units (ECUs) which control
the various electrical systems of the vehicles. ECUs include electronics for performing the
operations which control the various vehicle systems and often include a connector for
connecting the electronics of the ECU to other electronics of the vehicle. Some examples of
ECUs are engine control modules, transmission control modules, brake control modules,

suspension control modules, and central timing modules.

ECUs are often conveniently located nearby to the component or system which they control.
For example, a suspension control module may be located near the wheels. As discussed
above, ECUs are used for a wide variety of functions and as such are located in a wide
variety of positions in a motor vehicle. Accordingly, some ECUs are located in positions in
the motor vehicle in which water may be present. It is important to avoid water contacting the
electronics of ECUs as this may lead to short circuiting of the electronics causing damage.

Thus, ECUs often include a casing for preventing water simply running onto the electronics.

Previously proposed casings consist of a plate on which a printed circuit board (PCB) is
mounted and a casing body which covers the PCB and seals against the plate. The plate or
casing body is then attached, in the region of the plate, to a surface in the vehicle. The seal
between the casing body and the plate must be water tight in order to prevent water from
entering the casing and contacting the electronics. However, a high standard of water tight
seal is difficult to produce or may degrade over time, for example due to the vibrations of the
motor vehicle in which the casing is mounted. Thus the seal can become flawed and water

may leak into the casing and cause damage to the electronics of the ECU.

Other previously proposed ECUs and casings are arranged not have a seal at all. In this type
of casing water can enter and drain from the casing freely beneath side walls of the casing
which are held above the surface on which the casing is mounted. The casing has an upper
wall and side walls. The circuit board is mounted below the upper wall and the connector is
located at a lower position than the circuit board so that water entering the ECU through a
gap around the connector will fall away from the circuit board due to gravity. However, due to
the considerable vibration and movement that takes place in a vehicle, water that has

entered a casing of this type may be splashed onto the circuit board. Furthermore, ECUs
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may be located near a heat source (such as near the engine of the vehicle) and so water

vapour may enter the casing and cause droplets to form on the circuit board.

It is therefore an object of the present invention to provide an improved motor vehicle

electronic control unit casing.

According to the present invention, there is provided a motor vehicle electronic control unit
casing comprising a housing for electronic components, and a cover, the housing and cover
being inter-engageable. The housing has a base, and an upstanding peripheral side wall
defining a peripheral edge in spaced relation to said base. The peripheral edge extends
around an access opening of the housing. The cover has a closure part and is configured to
close the access opening via engagement between the closure part and the housing around
said peripheral edge. Said cover has a mounting portion configured to be mounted to a
mounting surface in a motor vehicle. Said mounting portion depends from said closure part
so as to extend substantially alongside the peripheral sidewall of the housing when the
housing and the cover are inter-engaged to close said access opening. The mounting portion
is thereby configured to secure the housing relative to the mounting surface such that the

peripheral edge is spaced from the mounting surface.

Advantageously, the mounting portion is configured to secure the housing relative to the
mounting surface such that the peripheral edge is spaced from the mounting surface by at

least the distance by which the peripheral edge is spaced from the base.

Conveniently, the mounting portion is configured to secure the housing relative to the
mounting surface such that the peripheral edge is spaced from the mounting surface by at

least 20mm.

Optionally, the closure part of the cover is configured to engage the housing along the

peripheral edge of the housing, to thereby close the access opening of the housing.

Preferably, the housing further includes a connector for electrically connecting electronic

components within the housing to electronics outside of the housing.

Conveniently, when the housing and the cover are inter-engaged to close said access
opening, the mounting portion extends substantially alongside two opposing regions of the

peripheral side wall.

Optionally, when the housing and the cover are inter-engaged to close said access opening,

the cover substantially covers all of the housing except the base and the connector.
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Preferably, the closure part has a raised section such that, when the housing and the cover
are inter-engaged to close said access opening, the raised section is spaced from the access

opening.
Advantageously, the cover has a vent aperture through the raised section.

Conveniently, the mounting portion further includes a foot portion distal to the closure part,
the foot portion extending away from the housing and the foot portion being configured for

securing the casing to the mounting surface.

Optionally, there is provided a motor vehicle electronic control unit including a motor vehicle
electronic control unit casing as described above, and further comprising electronic

componentry located within the casing.

Preferably, said componentry includes an electronic component located proximal to the

access opening.

Conveniently, a heat dissipation chamber is defined between said electronic component and

the raised section.

Advantageously, said componentry includes an electronic component which is clamped to

the housing.

Conveniently, said component is clamped between the housing and the cover by virtue of

inter-engagement of the housing and the cover.

So that the invention may be more readily understood, and so that further features thereof
may be appreciated, embodiments of the invention will now be described by way of example

with reference to the accompanying drawings in which:

Figure 1 is a perspective view of a housing of an electronic control unit according to the

present invention, showing ECU electronics located within the housing;

Figure 2 is a perspective view of a housing of an electronic control unit according to the

present invention;
Figure 3 is a front view of an electronic control unit casing according to the present invention;

Figure 4 is a perspective view of the housing of figure 1, showing a printed circuit board

located within the housing;
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Figure 5 is a perspective view of a cover of an electronic control unit casing according to the

present invention;

Figure 6 is a cross-sectional schematic view of an electronic control unit according to the

present invention;

Figure 7 is a cross-sectional view of an electronic control unit according to the present

invention;

Figure 8 is a perspective view of an electronic control unit casing according to the present

invention, the casing including the housing of figures 1 and 4 and the cover of figure 5;

Figure 9 is a cross-sectional view of a part of an electronic control unit casing according to

the present invention; and
Figure 10 is a perspective view of the electronic control unit casing of figure 3.

Considering the drawings in more detail, Figure 1 shows a housing 1 having a base 2 and an
upstanding peripheral side wall 3. The base 2 is planar and substantially rectangular. In other

embodiments, the base 2 need not be planar and/or may be of another shape.

The side wall 3 extends upwardly from the base 2 and around the periphery of the base 2
and is water impermeable. It is envisaged that the sidewall 3 may be formed integrally with
the base 2 as a unitary moulding of, for example, plastics material. The side wall 3 defines
an uppermost peripheral edge 4 which is located in spaced relation to the base 2. In the
particular embodiment illustrated, the side wall 3 is substantially perpendicular to the plane of
the base 2. In other embodiments, however, the side wall 3 may be at another angle to the

plane of the base 2, so as to thereby extend diagonally from the plane of the base 2.

The peripheral edge 4 extends around an access opening. Electronic components can be
inserted through the access opening into the housing 1. In Figure 1, the peripheral edge 4
defines the perimeter of the access opening, but in other embodiments, the access opening
may be smaller so that the peripheral edge 4 may extend around the access opening but not
actually define the perimeter of the access opening. The housing 1 may include a portion
which protrudes inwardly from the peripheral edge 4 to define an access opening spaced

inwardly of the peripheral edge 4.

The side wall 3 consists of four straight portions that meet at rounded corners to form a

generally rectangular shape with rounded corners that generally matches the shape of the
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base 2. There are four straight portions; a front portion 3a, two opposing side portions 3b, 3¢

and a back portion 3d.

The peripheral edge 4 is in spaced relation to the base 2. In the particular embodiment
illustrated, the corner regions of the peripheral edge are each spaced above the base 2 by
an equal first distance d1. As will thus be appreciated, the corner regions of the peripheral
edge 4 thus all lie in a common plane which is parallel to the plane of the base 2. However,
the peripheral edge has a somewhat crenelated configuration, due to the provision of
respective raised linear sections 3e provided centrally along each straight portion 3a, 3b, 3c,
3d of the side wall 3. Each raised linear portion is spaced above the base 2 by an equal
second distance d2, which is slightly greater than the aforementioned first distance d1. As
will therefore be appreciated, the raised linear portions 3e thus all lie in a common plane
which is parallel to the plane of the base 2, and which is spaced somewhat further from the

base 2 than the corner regions.

The base 2 and the side wall 3 may be mould-formed as a unitary piece. In other
embodiments, however, the side wall 3 may be formed in one or more pieces and the base 2
may be formed as a separate piece, with the base 2 and the side wall 3 being sealingly

connected together.

The housing 1 contains electronics, which optionally comprise one or more components.
Figure 1 shows a capacitor 5 retained in a predetermined position inside the housing 1 by a
gripping structure 6. The gripping structure 6 comprises finger portions protruding from the
base 2 which are sized and positioned so as to receive and grip the capacitor 5. The finger
portions are positioned so as to retain the capacitor 5 in the gripping structure 6 by virtue of
friction between the finger portions and the surface of the capacitor 5. The finger portions are
positioned on opposite sides of the capacitor 5. In Figure 1, the inner surfaces of each finger
portion which contact the capacitor 5 are curved towards respective opposing finger portions
so that the distance between the ends of the finger portions farthest from the base 2 is
somewhat smaller than the largest width of the capacitor 5. The finger portions are resiliently
deformable so that the capacitor 5 can be pushed between the ends of the finger portions so
as to adopt its illustrated position, whereupon the capacitor 5 becomes clampingly positioned
between the ends of the finger portions, and is urged towards the base 2. In this way, the
ends of the finger portions can provide a force towards the base 2 to further retain the
capacitor 5 in its position in the housing 1. The capacitor 5 is thus securely gripped by the

finger portions 6 as an interference fit.
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In other embodiments, the finger portions may extend from the side wall 3 or another part of

the housing 1 rather than the base 2.

In other embodiments, only one finger portion may be provided and the gripping structure 6
may be configured to grip the component against another part of the housing 1, such as the
base 2 or the side wall 3. In such embodiments, the other part of the housing 1 may act as

the opposing finger portions.

In other embodiments, the gripping structure 6 may be configured to receive another type of
component and so the finger portions may be sized and positioned so as to receive a

different configuration of component.

The housing 1 of figure 1 has a connector 7 for connecting the electronic components within
the housing 1 to electronics outside of the housing 1. The connector 7 is positioned at the
front portion 3a of the side wall 3. The connector 7 has an array of connector pins 8 which
each define an electrical connecting point inside the housing 1 and a respective
corresponding electrical connecting point outside of the housing 1. The connector pins 8
provide respective electrical paths through the side wall 3 of the housing 1 whilst maintaining
the water-tight properties of the side wall 3. The connector pins 8 of figure 1 extend from the
outside of the housing 1, through the side wall 3 and into the housing 1 from the side wall 3.
The connector pins 8 extend through the side wall 3 generally perpendicular to the side wall
3. The portion of each pin inside of the housing 1 is bent so that an end region of the pin
turns upwardly to extend away from the base 2. Outside of the housing 1, the connector pins
8 are arranged in an array to complement a plug which can be externally connected to the

connector 7, in a manner known per se.

The connector 7 also has a plug-locating rim 42 extending outwardly from the side wall 3, the
rim 42 extending around the connector pins 8 such that the connector pins 8 are located
within the rim. The plug-locating rim 42 encloses an area of the front portion 3a of the side
wall 3 and is sealed against the side wall 3. The plug-locating rim 42 and pins 8 are
complementary to a plug to be received by the connector. More particularly, the rim 42 is
complementary to a recess in the plug so that the plug-locating rim 42 may be received
within the recess of the plug so as to hold the plug and connector together by an interference
fit. The arrangement of the rim 42 and pins is such that when the rim 42 is received in the
recess of the plug the connector pins 8 align with the corresponding conductive recesses in
the plug. The rim 42 is generally rectangular with rounded corners, and it extends outwardly

from the side wall 3 by a distance which is somewhat greater than the distance by which the
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connector pins 8 extend outwardly from the side wall 3, the rim 42 thereby protecting the
connector pins 8 from damage in the absence of a connected plug. The rim 42 may have
protrusions 43 on its upper and lower outer surfaces which correspond to recesses in the
plug, such that when the plug is engaged with the connector, the recesses grip the

protrusions 43 to further hold the plug and connector together via an interference fit.

The connector 7 may also have stabilising or locating projections 40 extending from the side
wall 3 between the connector pins 8, the locating projections 40 corresponding with
cooperating locating recesses in the plug to be received. These projections 40 act to locate
the connector 7 and the plug relative to one another to avoid accidental misalignment when
the two are interconnected, and may also serve to maintain the plug in place and absorb
forces caused by movement of the plug, preventing them from being transferred to the

connector pins 8 and thereby causing damage.

The connector 7 can be seen in more detail in Figure 3. The pin areas 44 are openings in the
housing. The pins 8 are then inserted through these openings from the inside of the housing.
The pins 8 may be clipped or fastened in some other manner to the inside of the housing.
The pins 8 may be part of an assembly of pins, the assembly being formed separately from
the housing and then inserted through the openings from the inside of the housing.
Preferably, an assembly of pins may be attached to an electronic component, such as a
PCB, to be installed in the housing. Then, the assembly of pins is inserted through the

openings when the electronic component is installed in the housing.

In this embodiment, the pin areas 44 may not be sealed in a water-tight manner, so the
connector 7 may be configured so that when a plug is connected, a water-tight seal 31 is
formed around pin areas 44 so that liquid cannot enter the housing 1 through the pin areas

44 of the connector.

In some embodiments, the connector 7 and the housing 1 sidewalls are formed integrally as
a single piece for example, by over moulding pins 8. This can improve the water-tightness of

the casing and the ease of assembly.

The connector 7 shown in figure 2 is formed as a single piece together with the rest of the
housing 1. The connector pins 8 are over moulded in their respective positions in the
connector 7. Constructing the connector in this manner reduces the possibility of leakage
occurring through the connector because no seams are required between separately formed

neighbouring components.
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Other embodiments may not have a connector 7 and may instead contain a wireless
connecting means which enables electronics within the housing 1 to communicate with
electronics outside of the housing 1. Still further embodiments may have a connector 7 in the

cover 15 rather than the housing 1.

The housing 1 of figure 1 also has four support posts 9. The support posts 9 are located
proximal to each corner of the housing 1 and are attached to or formed integrally with the
side wall 3, on the inner side thereof. Each support post 9 defines an upwardly (in the
orientation illustrated in figure 1) directed support surface 9a on which a portion of a circuit
board can rest inside the housing 1. The support surfaces 9a are positioned inside of and
proximal to the peripheral edge 4, at a position which is slightly below the corner regions of
the peripheral edge 4. In other embodiments more or fewer than four supports posts 9 may

be provided.

The support posts 9 each have an upwardly open central bore or recess into which fastening
means such as a threaded screw can be inserted and engaged. As will thus be noted, the
support surfaces 9a are thus generally annular in shape, extending around the open end the

respective bore or recess.

The housing 1 also has cutaway portions 10 at each corner of the back of the housing 1,
where a portion of the side wall 3 is recessed proximal to the base 2. The base 2 also has
corresponding recesses in each of its corners proximal to the back portion 3d of the side wall
3 so as to match the shape of the side wall 3 proximal to the base 2. The presence of the
cutaway portions 10 reduces the overall amount of material required to produce the housing

1 and improves the strength of the housing.

The embodiment of the housing 1 illustrated has two opposing guide portions 11 for
interlocking with corresponding parts of a cover, in a manner which will be described in more
detail hereinafter. The guide portions 11 of the housing extend outwardly from respective
side portions 3b, 3c of the side wall 3 proximal to the base 2. Each guide portion 11
terminates in an upwardly turned lip 11a which is spaced outwardly from the respective side

portion of the side wall 3.

In other embodiments there may be only one guide portion 11 in the housing. In other
embodiments, guide portion(s) 11 may extend from any part of the housing 1 and be of any

convenient shape.
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The housing 1 also has internal metal traces 12 which are fixed to the housing 1 by struts.
The struts extend upwardly from the base 2 and the traces 12 are located at the end of the
struts farthest from the base 2. The traces 12 are positioned so that they will engage with
cooperating contacts on a circuit board, when the circuit board is positioned on the support

surfaces 9a.

The housing 1 also contains two circuit board locating pins 13. The locating pins 13 extend
upwardly from the base 2 inside and generally adjacent the peripheral side wall 3. The two
locating pins 13 are located proximal to opposing portions of the side wall 3. Other
embodiments may have only one locating pin or more than two locating pins 13. In other
embodiments, locating pins 13 may extend from the side wall 3 or another part of the

housing 1.

The base 2, side wall 3, support posts 9, locating pins 13, struts 12, guide portions 11 and
locating rim 42 may conveniently be mould-formed as one unitary piece for simplicity of
manufacture, and to ensure substantially liquid-tight cooperation. In other embodiments
some or all of these parts may be formed separately and subsequently joined in a

substantially liquid-tight manner, for example via a suitable adhesive.

It is to be appreciated that the housing 1 may have various other features which are not
specifically illustrated in Figure 1. For example, as shown in Figure 2 a modified version of
the housing 1 is illustrated which comprises internal structural supports 35 which project from
the base 2 inside of the housing 1 and extend between portions 3a, 3b, 3c, 3d of the side

wall 3. The supports 35 form a lattice which enhances the strength of the housing 1.

Figure 4 shows the housing 1 containing a circuit board, which may optionally be a printed

circuit board (PCB) 14. The PCB 14 is located proximal to the access opening.

The shape of the PCB 14 matches the shape inside of the peripheral edge 4 so that the PCB
14 makes full use of the space available in the housing 1. The PCB 14 of figure 4 is thus
substantially rectangular with rounded corners. Advantageously, the PCB 14 may be shaped
and sized so as to match the shape and size of the access opening, thereby making use of

the maximum available space in the housing.

The PCB 14 has four circuit board mounting holes 41, each being located proximally to a
respective corner of the PCB 14. The PCB 14 further has two locating holes sized and
positioned to receive respective locating pins 13. The locating holes are thus located

proximal to two opposing edges of the PCB 14.
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The PCB 14 is located on the support surfaces 9a, and the circuit board holes 41 in the PCB
14 align with the bores or recesses in the support posts 9 so that fastening means such as
threaded screws can be inserted or screwed through the circuit board holes 41 and into the
bores or recesses in the support posts 9. The locating pins 13 are positioned in respective
locating holes in the PCB 14 so as to ensure the PCB 14 is located in its predetermined

position within the housing.

The side wall 3 projects slightly above the PCB 14, at least at its raised linear sections 3e, so
that the whole of the PCB 14 is located inside the housing. The PCB 14 is mounted in the
housing so as to extend across the access opening for ease of assembly. In other

embodiments the PCB 14 may be located elsewhere within the housing.

The PCB 14 in figure 4 is located distal from the base 2 so that when the housing 1 is
mounted with an orientation so that the base 2 is at the bottom of the housing 1, as
illustrated, the PCB 14 is located at the top of the housing 1. Other embodiments may have

the PCB 14 located in a different location in the housing 1.

The PCB 14 is mounted so that its electrical connections are facing the base 2. This enables
the PCB 14 to be more easily connected with other components in the housing 1 such as the

capacitor 5.

The metal traces 12 contact the PCB 14 and allow the connection of the capacitor 5 to the
PCB 14 electronics. The inward ends of the connector pins 8 make contact with receiving
contacts in the PCB 14 so that the electronics on the PCB 14 can be connected to
electronics outside of the ECU via the connector 7. The connector pins 8 are arranged so as

to match the arrangement of connections on the PCB 14.

In other embodiments, the circuit board may not be printed and may have components
mounted on it via wire bonds. In other embodiments, the PCB 14 may be replaced by

electrical componentry that is not located on a circuit board.

Figure 5 shows a cover 15 of an ECU casing according to the present invention. The cover
will be described with reference to the orientation shown in figure 5 for ease of reference, but
it will be appreciated that the absolute orientation of the components may be altered as long

as the relative orientations of the components of the cover are maintained.

The cover 15 shown in figure 5 has a generally horizontal rectangular part 16. The perimeter

of the rectangular part 16 has four straight portions; a front edge 51, two opposing side
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edges 52, 53 and a back edge 54. These straight edges meet at rounded corner edges. The
cover further comprises a generally upright wall 17 which depends from the perimeter of the
rectangular part in the form of a skirt. The upright wall 17 depends from the back edge 54,
both opposing side edges 52, 53, all of the corner edges, and from end portions of the front
edge 51 proximal to each front corner. There is a gap in the upright wall 17 beneath the
central region of the front edge 51. The region inside of the upright wall 17 and beneath the
rectangular part may be considered to be inside of the cover, and regions outside of the
upright wall 17 and/or above the rectangular part may be considered to be outside of the

cover.

A foot portion 21 extends horizontally outwardly from each of the portions of the upright wall
17 that depend from each of the opposing side edges 52, 53 and their respective rounded
corner edges. A first foot portion 21 (on the right-hand side of figure 5 as illustrated)
comprises mounting holes 22 so that fastening means such as bolts can be inserted through
the holes to mount the cover 15 to a surface inside a motor vehicle. The second foot portion
21 (on the left-hand side of figure 5 as illustrated) has a recess 24 rather than a hole, so that
a clamping or fastening means can engage with this recess to mount the cover to the

surface.

Each foot portion 21 has a ridge on the outer edge of the foot portion 21 which protrudes

vertically upwardly from the foot portion in the manner of a lip.

Each foot portion 21 has a respective raised part 33, 34 which is formed so as to extend from
the upright wall 17 at a position which is higher than the rest of the foot portion 21, and which
is thus closer to the rectangular part 16. In the first foot portion 21, the raised part is formed
as a bridge 33 between two lower surfaces either side of the raised part 33. In the second
foot portion 21, the raised part 34 extends outwardly from the upright wall 17 at a location
higher than the rest of the foot portion, but then extends downwards and further outwards at
the same height as the rest of the foot portion. Raised parts 33 and 34 provide extra
strength to the cover 15. The raised parts 33 and 34 may have different shapes according to

the intended fitting location in a vehicle in order to allow fitment in said intended location.

Each raised part 33, 34 defines a slot 23 through the foot portion. The slots 23 are proximal

to respective opposing parts of the upright wall.

The rectangular part 16 has a roof section which is formed by diagonal walls 19 and a raised
central section 20. The diagonal walls 19 slope inwardly and upwardly (away from the upright

wall 17) from the perimeter of the rectangular part 16. The raised section 20 joins the edges
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of the diagonal roof walls 19 farthest from the perimeter of the rectangular part 16. Thus the

raised section 20 is raised above the plane of the perimeter.

The edges between the diagonal walls 19 and the raised section 20, and between the

diagonal walls 19 and the perimeter of the closure part 16 are rounded or chamfered.

In other embodiments, the roof section may be defined by walls which are perpendicular to

the raised section 20 and extend from the perimeter directly away from the mounting portion
rather than diagonally. In other embodiments the diagonal walls 19 may extend from a place
inwards of the perimeter. In other embodiments, some sections of the diagonal walls 19 may
extend from the perimeter of the rectangular part 16 and some sections of the diagonal walls

19 may extend from a place inwards of the perimeter of the rectangular part 16.

In the particular embodiment illustrated in figure 5, the rectangular part 16 has a flat corner
region 18 at each corner. The flat corner regions 18 extend inwardly from the perimeter of
the rectangular part 16 to form inwardly directed shoulders. The flat corner regions 18 extend
horizontally (perpendicularly to the direction in which the upright wall 17 extends from the
rectangular part 16) inwardly from the corner edges of the perimeter. The flat corner regions
18 each define a hole through the cover 15 through which a fastening means such as a
threaded screw can be inserted. Proximal to the flat corner regions 18, the diagonal walls 19
extend from the inner edge of the flat corner regions 18 inwards and away from the upright

wall 17 instead of extending from the perimeter of the rectangular part 16.

As will become clear, the cover 15 defines a closure part configured to engage with the
housing 1 to close the access opening, and a mounting portion configured to be mounted to
a mounting surface 27 in a vehicle. In the cover shown in figure 5, the closure part is defined
by the rectangular part 16, and the mounting portion is defined by the upright wall 17 and the
outwardly directed foot portions 21. The rectangular part is configured to engage with the
access opening of the housing 1 to close the access opening. The foot portions are

configured to be mounted to a mounting surface.

The mounting portion depends from the closure part by virtue of the upright wall 17. In figure
5, the mounting portion depends from the back edge 54, both opposing side edges 52, 53, all
of the corner edges and from end portions of the front edge 51 proximal to each front corner

of the perimeter of the rectangular part.

In other embodiments, the mounting portion may extend from only one side of the perimeter

of the closure part, or from two opposing sides of the perimeter, or from all of the sides of the
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perimeter of the closure part. Alternatively, the mounting portion may extend only from one
point on the perimeter of the closure part 16, or from several points on one or more edges of
the perimeter or from one or more corners of the perimeter. The mounting portion in figure 5
depends from the perimeter of the closure part 16 perpendicularly to the plane of the
perimeter. In other embodiments, the mounting portion may depend diagonally outwards of

the perimeter of the closure part 16.

In other embodiments, there may be only one foot portion 21 and the foot portion or foot
portions 21 may extend from any part or parts of the mounting portion distal to the closure

part 16.

Each foot portion 21 defines at least one contact surface facing away from the closure part
16 that is suitable to contact a mounting surface 27 in a vehicle on which the casing is to be

mounted.

Each foot portion 21 of the cover 15 of figure 5 has a guide portion. The guide portions are
formed by the slots 23 in the foot portions, and correspond to the lips 11a of guide portions
11 of the housing 1 so that when the cover 15 and housing 1 inter-engage so as to close the
access opening, the lips 11a of the guide portions 11 interlock with the slots 23. The slots 23
have a complementary shape to the lips 11a so that the lips 11a can interlock with the slots
23. The slots 23 are positioned so that when the lips 11a are located in the slots, the cover
15 and housing 1 are relatively positioned so that the closure part 16 closes the access
opening. In other embodiments, the guide portions may not be formed by slots, but by some

other shape complementary to a guide portion of the housing.

Figure 6 shows the cover 15 and housing 1 inter-engaged to close the access opening in the
housing 1. The cover 15 is positioned over the housing 1, such that the peripheral edge 4 of
the housing 1 engages with the perimeter of the closure part 16 in order to close the access
opening of the housing 1. The mounting portion extends alongside the sidewall of the
housing 1 and the foot portions may be fastened to a mounting surface 27 of a vehicle so as

to mount the casing on the mounting surface 27.

The housing 1 and cover 15 are substantially as described above, but differences and

important features are discussed further below.

The mounting portion of the embodiment shown in figure 6 depends diagonally from the
perimeter of the closure part 16. The side wall 3 of the housing 1 extends diagonally upwards

and outwards from the periphery of the base 2. The perimeter of the closure part 16 is in a
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plane parallel to the plane of the base 2. The foot portions 21 extend away from the housing

1 and are mounted on the mounting surface 27 of the motor vehicle.

The mounting portion depends alongside the side wall 3 of the housing 1. The contact
surface of the foot portion 21 is spaced from the peripheral edge 4 of the housing 1 by an
equal or greater distance than that by which the base 2 is spaced from the peripheral edge 4.
When the casing is mounted on a mounting surface 27, the peripheral edge 4 is spaced from
the mounting surface 27 by at least the distance by which the peripheral edge 4 is spaced

from the base 2.

In some embodiments, when inter-engaged, the cover 15 and housing 1 may form a water
tight seal at the interface between the cover 15 and the housing 1. This seal may be formed
between the peripheral edge 4 of the housing 1 and the perimeter of the closure part 16 of
the cover 15 by virtue of their engagement alone or by the application of a waterproof sealant

material.

The interface between the cover 15 and the housing 1 is distal from the contact surfaces of
the foot portions 21. Thus, when the casing is mounted on a horizontal surface, the interface
between the cover 15 and the housing 1 is at the top of the casing. This means that even if
the interface between the cover 15 and the housing 1 does not form a perfect water-tight
seal, any water that enters the casing, must enter at the top of the casing. Thus as long as
the water level is lower than the peripheral edge 4, water cannot enter the casing even if the

seal is not perfect.

In embodiments where the housing 1 includes a portion which protrudes inwards from the
peripheral edge 4 to define an access opening inside of the peripheral edge 4, the closure
part 16 may engage this portion rather than the peripheral edge 4 so as to close the access
opening. In other embodiments, the closure part 16 may engage the side wall 3 around the

peripheral edge to close the access opening.

The mounting portion in figure 6 substantially covers all of the housing 1 except the base 2
and the connector 7. In other embodiments, the mounting portion may extend alongside only
one portion of the side wall 3 when the cover 15 engages the housing 1 to close the access
opening, or it may extend alongside two opposing regions of the side wall 3 or all portions of

the side wall 3.

As is shown in figure 6 and in figure 7, the water level 28 is below the peripheral edge of the

side wall of the housing. So, if water is present up to the water level 28, water cannot enter
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the casing even when the housing 1 and cover 15 are engaged loosely around the peripheral
edge so as not to form a perfect water tight seal around the access opening. Thus a casing
with an imperfect seal around the peripheral edge will still not allow water at the height of the

water level 28 to enter the casing.

The water level 28 may be 20mm from the mounting surface. Thus in embodiments which
are configured for a water level 28 of 20mm, the height between the contact surface of the
foot portion 21 and the peripheral edge 4 is equal to or greater than 20mm. Thus the
mounting portion is configured to mount the casing to a mounting surface 27 so that the
peripheral edge 4 is spaced from the mounting surface 27 by at least the water level 28,

which may be 20mm.

In the embodiment shown in figure 6, the height of the sidewalls from the base 2 to the
peripheral edge 4 is less than the height of the mounting portion from the contact surface to
the closure part 16 and so when the casing is mounted on a mounting surface 27, the base 2

is suspended above the mounting surface 27.

The support posts 9 extend from the base 2 proximal to the side wall 3 of the housing 1. The
PCB 14 is located on the support posts 9 and the cover 15 is placed over the housing 1 so
that the perimeter of the closure part 16 of the cover 15 engages the peripheral edge 4 of the
housing 1. The closure part 16 is fastened to the support posts 9 in the housing 1, thereby
clamping the PCB 14 in its position in the casing. This reduces the effects of vibrations on

the PCB 14 as it is held firmly in position and cannot move.

The PCB 14 is located proximal to the top of the housing in the orientation of figure 6 and
figure 7. Thus, the water level 28 is below the PCB. So, even if a small amount of water is
present inside the housing, for example below the water level 28 (for example due to gaps in

the connector) it will remain well below the PCB and so water-damage to the PCB is avoided.

The raised section 20 is spaced from the access opening and the PCB 14 by roof section
walls 29. This provides a heat dissipation chamber 30 between the PCB 14 and the roof
section 20. The walls of the roof section of this embodiment do not extend from the perimeter
of the closure part 16, but instead from a place inwards of the perimeter on the closure part
16. In other embodiments, all of the closure part 16 may be made up of the roof section and
fastening regions 18. In other embodiments, the raised section 20 may form only a small
portion of the closure part 16 and the heat dissipation chamber 30 may be located proximal

to components of the electronics of the ECU that produce the most heat.
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In embodiments where the cover 15 and housing 1 are loosely engaged, the interface

between the closure part 16 and the housing 1 may provide ventilation to the casing.

Turning to figure 8, the housing 1 of figures 1 and 4 and the cover 15 of figure 5 are

illustrated in an inter-engaged configuration so as to close the housing 1.

The mounting portion of the embodiment shown in figure 8 depends vertically from the
perimeter of the closure part 16. The side wall 3 of the housing 1 extends vertically upwards
from the periphery of the base 2. The perimeter of the closure part 16 is in a plane parallel to

the plane of the base 2.

The cover 15 and housing 1 inter-engage in a similar manner to the embodiment of figure 6,

but differences and important features will be further discussed below.

The perimeter of the rectangular part 16 of figure 5 is configured to engage the peripheral
edge 4 of the housing 1 of figures 1 and 4, as shown in figure 8, in order to close the housing
1. Thus the perimeter of the rectangular part 16 is substantially the same size and shape as
the peripheral edge 4 of the housing 1 of figures 1 and 4. In other embodiments of the
invention, a closure part may be configured to engage with the side wall 3 of the housing 1 at
another location or to engage with another part of the housing 1 such as a portion extending
inwards from the peripheral edge 4 to define a smaller access opening. In other

embodiments, the cover 15 may have a vent aperture through the raised section 20.

The flat corner regions 18 act as fastening regions. The holes in each of the flat corner
regions 18 align with the holes in the PCB 14 and the bores or recesses in the support posts
9. A fastening means such as a threaded screw can be inserted through each hole in the flat
corner regions 18, through the aligned and corresponding mounting hole 41 in the PCB 14
and into the aligned and corresponding bore or recess in the support posts 9 to thereby
secure the cover 15 to the housing 1, and to clamp the PCB 14 in its position in the housing
1. The cutaway portions 10 are located beneath the support posts 9 and the cutaway
portions 10 act to improve the strength of the housing around the support posts 9, thereby

preventing damage to the housing during fastening.

The inwardly directed shoulders defined by the corner regions 18a of the cover 15 contact
the PCB 14 which is located on the support posts 9, and so clamp the PCB 14 against the
support posts 9 when the fastening means are in place. In other embodiments, the PCB 14
may be clamped in position by a clamping means that is separate from the fastening means

or by virtue of the inter-engagement of the cover 15 and housing 1.
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The mounting portion extends outside of and alongside the side wall 3 of the housing 1. The
mounting portion extends parallel to the side wall 3. The connector 7 is positioned in the gap
in the front portion of the mounting portion so that the mounting portion surrounds the rim 42

of the connector 7 above and at its sides.

The lips 11a of the guide portions 11 of the housing 1 interlock with the slots 23 of the cover
15 to ensure that the cover 15 and the housing 1 are relatively positioned so that the closure

part 16 closes the access opening of the housing 1.

A means of securing the cover and housing using fastening means inserted through holes in
the flat corner regions and into the bore or recess of the support posts has been described
above, but it will be appreciated that alternative means of securing the cover and the housing

in their relative positions are also possible.

One such alternative is illustrated in figure 9 which shows a snap-fit mechanism for
maintaining the housing 1 and the cover 15 in their inter-engaged configuration. Thus,
fastening means such as a threaded screw and support posts 9 are not necessary. In
general, a snap-fit mechanism comprises two snap-fit components, one on the housing and
one on the cover 15. The components are positioned so that they inter-engage to retain the
housing 1 and cover 15 in their relative positions, when the housing 1 and the cover 15 are

inter-engaged to close the access opening.

In the snap-fit mechanism shown in figure 9, the snap-fit components are a snap-fit
protrusion 37 on the housing 1 and a snap-fit recess 38 in the cover 15. The snap-fit
protrusion 37 engages the snap-fit recess 38 when the housing 1 and the cover 15 are inter-
engaged to close the access opening. The snap-fit protrusion 37 is located on the outside of
the side wall 3 of the housing 1 proximal to the base 2 and the snap-fit recess 38 is located

on the inner surface of the upright wall 17 of the cover 15.

When the cover 15 is pushed onto the housing 1, the snap-fit protrusion 37 and/or the
housing proximal to the protrusion, is resiliently deformed to allow the cover 15 to be pushed
over the housing 1. When the snap-fit protrusion 37 aligns with the snap-fit recess 38, the
snap-fit protrusion 37 and/or the housing proximal to the protrusion can return to its original
shape and the snap-fit protrusion 37 engages the snap-fit recess. The snap-fit protrusion 37

may have a complementary shape to the snap-fit recess 38.

In other embodiments, the snap-fit protrusion 37 and the snap-fit recess 38 may be located

anywhere on the housing and cover as long as they are relatively positioned so that the two
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snap-fit components inter-engage when the housing 1 and the cover 15 are inter-engaged to
close the access opening. Further embodiments may include one or more snap-fit
mechanisms and/or one or more fastening means such as a threaded screw and support

posts 9 described earlier.

Figure 10 shows a housing and cover where only one of the foot portions 21 is configured to

be mounted to the mounting surface 27 by virtue of mounting hole 22.

When used in this specification and claims, the terms “comprises” and “comprising” and
variations thereof mean that the specified features, steps or integers are included. The terms

are not to be interpreted to exclude the presence of other features, steps or integers.

The features disclosed in the foregoing description, or in the following claims, or in the
accompanying drawings, expressed in their specific forms or in terms of a means for
performing the disclosed function, or a method or process for obtaining the disclosed results,
as appropriate, may, separately, or in any combination of such features, be utilised for

realising the invention in diverse forms thereof.

While the invention has been described in conjunction with the exemplary embodiments
described above, many equivalent modifications and variations will be apparent to those
skilled in the art when given this disclosure. Accordingly, the exemplary embodiments of the
invention set forth above are considered to be illustrative and not limiting. Various changes
to the described embodiments may be made without departing from the spirit and scope of

the invention.
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CLAIMS

1) A motor vehicle electronic control unit casing comprising:

a housing (1) for electronic components, and a cover (15), the housing and

cover (15) being inter-engageable;

the housing (1) having a base (2), and an upstanding peripheral side wall (3)
defining a peripheral edge (4) in spaced relation to said base (2) and which extends

around an access opening of the housing;

said cover (15) having a closure part (16) and being configured to close said
access opening via engagement between the closure part (16) and the housing (1)

around said peripheral edge (4);

said cover (15) having a mounting portion configured to be mounted to a

mounting surface (27) in a motor vehicle;

wherein said mounting portion depends from said closure part (16) so as to
extend substantially alongside the peripheral sidewall of the housing (1) when the
housing and the cover (15) are inter-engaged to close said access opening, the
mounting portion thereby being configured to secure the housing relative to the
mounting surface (27) such that the peripheral edge (4) is spaced from the mounting

surface (27).

2) A motor vehicle electronic control unit casing according to claim 1 wherein the
mounting portion is configured to secure the housing (1) relative to the mounting
surface (27) such that the peripheral edge (4) is spaced from the mounting surface
(27) by at least the distance by which the peripheral edge (4) is spaced from the

base (2).

3) A motor vehicle electronic control unit casing according to claim 1 or claim 2 wherein
the mounting portion is configured to secure the housing (1) relative to the mounting
surface (27) such that the peripheral edge (4) is spaced from the mounting surface
(27) by at least 20mm.

4) A motor vehicle electronic control unit casing according to any preceding claim

wherein the closure part (16) of the cover (15) is configured to engage the housing
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9)

10)

11)

12)

20
(1) along the peripheral edge (4) of the housing, to thereby close the access opening

of the housing.

A motor vehicle electronic control unit casing according to any preceding claim
wherein the housing (1) further includes a connector (7) for electrically connecting

electronic components within the housing to electronics outside of the housing.

A motor vehicle electronic control unit casing according to any preceding claim
wherein when the housing (1) and the cover (15) are inter-engaged to close said
access opening, the mounting portion extends substantially alongside two opposing

regions of the peripheral side wall (3).

A motor vehicle electronic control unit casing according to any of claims 5 or 6
wherein when the housing (1) and the cover (15) are inter-engaged to close said
access opening, the cover (15) substantially covers all of the housing except the

base (2) and the connector (7).

A motor vehicle electronic control unit casing according to any preceding claim
wherein the closure part (16) has a raised section (20) such that, when the housing
(1) and the cover (15) are inter-engaged to close said access opening, the raised

section (20) is spaced from the access opening.

A motor vehicle electronic control unit casing according to claim 8 wherein the cover

(15) has a vent aperture through the raised section (20).

A motor vehicle electronic control unit casing according to any preceding claim
wherein the mounting portion further includes a foot portion (21) distal to the closure
part (16), the foot portion (21) extending away from the housing (1) and the foot

portion (21) being configured for securing the casing to the mounting surface (27).

A motor vehicle electronic control unit comprising a motor vehicle electronic control
unit casing of any preceding claim, and further comprising electronic componentry

located within the casing.

A motor vehicle electronic control unit according to claim 11 wherein said
componentry includes an electronic component located proximal to the access

opening.
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13) A motor vehicle electronic control unit according to claim 12 when dependent on
claim 8 wherein a heat dissipation chamber (30) is defined between said electronic

component and the raised section (20).

14) A motor vehicle electronic control unit according to claim 11, claim 12 or claim 13
wherein said componentry includes an electronic component which is clamped to the

housing (1).

15) A motor vehicle electronic control unit according to claim 14 wherein said
component is clamped between the housing (1) and the cover (15) by virtue of

interengagement of the housing and the cover (15).
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