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(57) L’ mvention conceme un appareil ¢lectronique
comportant un boitier (1), une paro1 arriere (7) et au
moins une plaquette de circuit imprime (10) montée dans
le boitier, qu est dispose€e sensiblement verticalement
sur la paroi1 arriere. Ladite paro1 arriere (7) est une partie
indeépendante du boitier (1), qui ferme 1’espace intérieur
du boitier a I'arniere, et la plaquette de circuit imprime
(10) est assembléee, de facon a €tre portee, avec la paroi
arricre par des moyens de retenue (13, 15) faisant saillie
a partir de celle-c1 et s’engageant dans la plaquette de
circuit imprime.

I*I Industrie Canada  Industry Canada

(57) The mmvention relates to an electronic apparatus,
comprising a housing (1), a backwall (7) and at least one
printed circuit board (10) mounted in the housing and
located 1n a substantially vertical position on the
backwall. The backwall (7) 1s an independent part of the
housing (1), closing the interior of the housing towards
the back and the printed circuit board (10) 1s connected

to the backwall by fixing elements (13, 15) protruding
from said wall and engaging the printed circuit board.
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Abstract

Electronic device with a housing (1), a rear wall (7) and, accommodated 1in the
housing, at least one printed circuit board (10) which stands essentially perpendicular
to the rear wall, wherein the rear wall (7) is a part independent of the housing (1),
which closes off the interior of the housing to the rear, and the printed circuit board
(10) is connected in a bearing manner to the rear wall by holding means (13,15)

protruding from this and engaging with the printed circuit board.
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AMENDED SHEETS 1

ELECTRON{C DEVICE

The invention relates to an electronic device with a housing, a rear wall and,

accommodated in the housing, at least one printed circuit board which stands

essentially perpendicular to the rear wall.

Devices of this kind are known in many embodiments, but the requirements specitied
are essentially the same. In particular, the assembly of the device should be rapid and
if possible should be achievable without ancillary resources; devices connected to the
mains power supply should be touch-protected; and aesthetic design of the housing
should be possible. Electronic devices generally also contain power semiconductors
which must be cooled. The semiconductors are connected electrically to the printed

circuit board and are in mechanical or thermal contact with a cooling element or a

relatively large metal cooling surface.

For example, a synthetic material housing is known wherein the rear wall, the two side
walls and the upper and lower wall are designed in one piece and wherein the
synthetic material housing comprises a front wall which covers at the front the printed
circuit board and its components which have been inserted into the housing. In order
to cool certain components, cooling fins are fitted to the printed circuit board, which
leads to considerable expenditure in terms of mechanical and production technology.
The power semiconductors are, on one side, soldered to the printed circuit board and,
on the other side, mechanically held onto the cooling fins with the assistance of clips.
However, this means that the cooling fins must be connected rigidly in a mechanical
manner to the printed circuit board, otherwise the soldered joints of the power
semiconductors and their connections may be damaged during the course of time and

under adverse conditions. In the case of devices which are to be mounted on standard
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mounting rails, there is an additional requirement that the device should be suspended

with its rear wall on a rail and the corresponding introduction of forces must be taken

Into account.

DE 44 22 114 Al describes a housing pot for electronic modules, €.g. in motor
vehicles. The housing pot 1s designed to be open at one side; it is sealed with a
separate cover which is firmly connected to the printed circuit board. Heat is
conducted away from the power components by means of a screw fastening of the
housing pot with a cooling element, which is designed in one piece with the cover. In

accordance with its specifications, this housing is attached to the housing pot via the

air duct fastening, for which reason, the choice of this housing wall as the wall which

bears the printed circuit board and closes off the interior of the housing does not seem
expedient. Furthermore, the realisation of the connection between the cover and the

printed circuit board as a fixed connection in the manner of a screw connection or

similar 1s a disadvantage.

In an electronic device publicised in EP 0 793 407 A2, the single circuit board forms
one housing wall and is fitted with cooling ribs on its exterior side for the removal of
heat. The printed circuit board in this case is borne mechanically by the housing,
which has a synthetic material plinth with downward-protruding, flat plugs. This prior
art solution 1s indeed suitable for small, compact devices, namely, as listed in the

document, for electronic relays for plug-in assembly in motor vehicles.
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By contrast, the object of the invention is to create an electronic device of the type
provided above, wherein at least one printed circuit board stands essentially
perpendicular to the rear wall, wherein it 1s possible to achieve adequate mechanical

strength, and whilst taking safety requirements into account to achieve favourably

priced assembly.

In accordance with the invention, this object is resolved with a device of the kind
named above in that the rear wall is a part which is independent of the housing, is in
thermal contact with components to be cooled and closes off the interior of the
housing to the rear, and wherein the printed circuit board is connected to the rear wall
In a bearing manner by holding means protruding from the rear wall and engaging

with the printed circuit board.

The mitial result of the measure according to the invention is that the printed circuit
board is borne mechanically by the rear wall, which also has a favourable effect when
mounting on mounting rails, wherein, if required, the printed circuit board can still be
supported by the remainder of the housing which is subsequently fitted. One particular
advantage in this case results from the fact that semiconductors arranged on the
printed circuit board can now be cooled with the assistance of the rear wall or parts of
the rear wall, because mechanically the rear wall forms a unit with one or more

printed circuit boards which protrude perpendicularly from it.

The printed circuit board can be attached inexpensively and reliably to the rear wall if

the bores of the holding means in the printed circuit board contain penetrating and

clinch-connectable webs.

Assembly is rendered simpler if the bores of the holding means in the printed circuit

board contain allocated alignment pins.

If the rear wall consists of an outer plate and an inner plate, wherein the inner plate
comprises regions which are located at a distance from the outer plate from which the

holding means protrude, a particular flexibility in cooling the components and also an
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improved cooling effect can be achieved because air circulates around both sides of
the protruding regions. In this context, it 1s expedient if the inner plate is partially in
contact with the outer plate and has regions essentially parallel to the outer plate and
running at a diétance from the outer plate. In this case, it is preferable with regard to

cooling if at least the inner plate is made of metal.

With reterence to cost-favourable production, it is advisable if the inner plate is

riveted or Tox-clinched to the outer plate.

The rear wall may have hook elements on its outer side for suspension onto a

mounting rail, which, especially in the case of a metal rear wall, proves to be a simple
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embodiment. In this case, the rear wall below the hook element can have at least one

releasable retaining element engaging with the mounting rail.
With one simple and expedient variant of the invention, it is possible for the cooling

elements to be in contact with the inner plate of the rear wall, wherein, in this case, the

inner plate can be connected directly to the printed circuit board,
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which
produces mechanical advantages in many cases, because a connection between the
rear wall and the printed circuit board need not be made completely at the edge of the

printed circuit board.

One variant which meets the demand for inexpensive assembly is characterised in that
the components to be cooled are pressed with the assistance of U-shaped holding
springs against the rear wall or its inner plate, wherein the feet of the holding springs
penetrate apertures in the rear wall and their web-parts are in contact with the

component.

To simplify assembly, it is preferable if the front wall, the side walls and the upper

and lower wall of the housing are designed in one piece and if the housing is made of

a synthetic material.

The invention and its further advantages are explained below with reference to

exemplified embodiments illustrated in the attached diagram.
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Figure 1 shows a device according to the invention, partly dismantled, in perspective

view from the front, above and the right,

Figure 2 shows the same device 1n a perspective view from the front, above and the

left,

Figure 2a shows a detail from Figure 2 in an enlarged scale and

Figure 3 shows the exemplified embodiment of the invention illustrated in Figures 1

and 2 1n a perspective view from the rear, right and above.

In accordance with the diagrams, a housing 1 for an electronic device comprises a
right side wall 2, a left side wall 3, an upper wall 4, a lower wall 5 and a front wall 6,
all of these walls being made in one piece from a synthetic material. As the diagram
illustrates, the upper wall 4 and the lower wall 5 are designed with apertures in the

form of a grating so that a stream of air can pass through the interior of the housing

from above to below.

The housing 1 is provided with a rear wall 7 which, in the assembled condition of the
device, closes off the interior of the housing to the rear. In order to connect the rear
wall 7 mechanically to the housing 1, four resilient hook latches 8 protrude from the
rear edges of the housing; these hook latches can penetrate apertures 9 in the rear wall

7 and can interlock with this rear wall.

The device according to the invention comprises a printed circuit board 10, which in
the present case is mounted perpendicularly at the left side of the device and is
connected mechanically to the rear wall, as will be explained in greater detail below.
The rear wall 7 consists of an essentially flat outer plate 7a and an inner plate 7i,
wherein the inner plate 71 comprises a flat central region 11 which is in contact with
the outer plate 7a. In the present case, this central region 11 is connected to the outer
plate 7a by Tox-clinching connection, a form of riveting without using additional
material. The inner plate 7i, like the outer plate 7a, consists of metal, for example

aluminium. However, primarily the outer plate 7a may also consist of another material




CA 02321889 2000-08-23

such as a synthetic material. From the two side regions 12 of the inner plate 71, webs
13 protrude, which penetrate rectangular recesses 14 in the printed circuit board 10
and are then clinch-connected. This is illustrated in detail in Figure 2a which also
shows that alignment pins protruding from the side regions 12 of the inner plate 7i

engage in bores 16 or otherwise penetrate the printed circuit board.

From the above explanation, it is evident that the printed circuit board 10 is connected
in a mechanically stable manner with the assistance of the webs 13 and the alignment
pins 15 to the rear wall 7, namely to its inner plate 7i, so that the printed circuit board
7 can be borne by the rear wall. This is relevant to the extent that in the case of the
present exemplified embodiment, at the outer side of the rear wall 7, hook elements 17
are provided 1n each case in the form of punched and folded latches, with the
assistance of which the rear wall 7 and therefore also the entire device can be
suspended on a mounting rail 18, which is shown in the diagram, with particular
reference to Figure 3. The rear wall 7 and with it the device can be secured on the
mounting rail 18 with the assistance of a retaining element 19, wherein in the present
case, the retaining element is designed as a resilient retaining slide, which must be

pulled downwards in order to release it.

Since they are not required for the explanation of the invention, most of the
components normally found on the printed circuit board 10 have been omitted. Figure
I 1n particular illustrates a component 20, which represents a power transistor,
soldered by its contacts to the printed circuit board 10, with its housing in contact with
the side region 12 of the inner plate 7i. In order to guarantee a good thermal contact,
the component 20 is pressed against the side region 12 with a familiar U-shaped
holding spring 21, wherein the feet of the holding spring penetrate apertures 22 and its

web-part is in contact with the component 20.

In the exemplified embodiment illustrated, the rear wall 7 is designed in two parts, i.e.
it consists of an outer plate 7a and an inner plate 7i. However, it is also possible to use
a continuous rear wall, i.e. in practice, only the outer plate 7a without the inner plate
71, wherein the necessary webs or alignment pins can be folded by appropriate

punching and bending processes so far from the rear wall 7 that a reliable connection
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with the printed circuit board 10 1s possible. Moreover, the two-part design ot the rear
wall 7 illustrated in the exemplified embodiment also provides the advantage that the
side regions 12 are exposed on both sides, and that cooling air can therefore circulate
around them. However, the design of the rear wall 7 is hardly subject to limitations,
wherein 1t 1s possible, for example, to fold a rear wall from a single sheet of metal in a
meandering manner, thereby not merely producing partial regions projecting into the

interior and suitable for fastening, but also maximising the total surface area in order

to improve cooling.

To assemble the device, the rear wall is inserted with the webs 13 and the alignment
pins 15 into the printed circuit board 10, and then the webs 13 are clinch-connected
thereby establishing the required mechanical connection between the printed circuit
board 10 and the rear wall 7. Following this, the component 20 to be cooled, which is
already in electrical contact with the printed circuit board 10, is fitted to the rear wall
with the assistance of the holding spring 21, and the fitted printed circuit board 10 is
inserted together with the rear wall 7 into the housing 1. Terminal clips 23 - illustrated
in Figure 3 - are also fitted to the printed circuit board and can then be operated

through the front wall 6, as shown in Figure 1.

The rear wall 7 fulfils a number of functions, namely, the possibility of mounting on a
mounting rail 18, the action as a cooling element, the rigid connection with the printed
circuit board 10, touch-protection from the rear of the device and the transfer of the
weight of the printed circuit board 10 to the mounting rail 18. Moreover, the rear wall
serves as a carrier for the U-shaped holding spring 21 for the component 20 to be
cooled. It is evident that, in general, rather than merely one power transistor, several
electronic components must be cooled, and that these are arranged in a similar manner

to the single component 20 in the exemplified embodiment illustrated.

By contrast with known devices, - in which the housing is held on the holding rail in
such a manner that after removing the front wall, the printed circuit board with its
components can be removed from the front, - the rear wall in the case of the invention
is suspended on the mounting rail 18, and after removal of the housing 1 from the

front, the actual electronic device remains on the mounting rail, but now without the
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housing. This may also be advantageous for maintenance in many cases. In the state of
the art device, the bearing function is always assumed by the housing, whereas, in the
case of the invention, the rear wall bears the printed circuit board or indeed several
printed circuit boards. The number of parts to be assembled 1s also reduced with the
invention, because, in the case of the state of the art, the printed circuit board with
cooling elements, the housing and a front wall are all present, but with the invention
only two parts are present, namely, the housing and the rear wall together with the

printed circuit board.
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Patent claims

l. Electronic device with a housing (1), a rear wall (7) and accommodated in the

housing at least one printed circuit board (10) which stands essentially perpendicular

to the rear wall,

characterised in that

the rear wall (7) 1s a part independent of the housing (1), with which components (20 )
to be cooled are in thermal contact, which part closes off the interior of the housing to
the rear, wherein the printed circuit board (10) is connected in a bearing manner to the

rear wall by holding means (13,15) protruding from this and engaging with the printed

circult board.

2. Device in accordance with claim 1, characterised in that the holding means
comprise webs (13) which penetrate recesses (14) of the printed circuit board (10)

and are capable of being clinch-connected.

3. Device 1n accordance with claim 1 or 2, characterised in that the holding means

comprise alignment pins (15) allocated to bores (16) of the printed circuit board (10).

4. Device in accordance with any one of claims 1 to 3, characterised in that the rear
wall (7) consists of an outer plate (7a) and an inner plate (7i), wherein the inner plate
comprises regions (12) which are at a distance from the outer plate and from which

the holding means (13, 15) protrude.

5. Device in accordance with claim 4, characterised in that the inner plate (7i) is
partially in contact with the outer plate (7a) and has regions (12) running essentially

parallel to and at a distance from the outer plate.
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6. Device in accordance with claim 5, characterised in that at least the inner plate

(71) consists of metal.

7. Device in accordance with any one of claims 4 to 6, characterised in that the inner

plate (71) is riveted or Tox-clinched to the outer plate (7a).

8. Device 1n accordance with any one of claims 1 to 7, characterised in that the rear

wall (7) has hook elements (17) on its outer side for suspension on a mounting rail.

9. Device in accordance with claim 8, characterised in that the rear wall (7) below
the hook elements (17) has at least one releasable retaining element (19) which

engages with the mounting rail.

10. Device in accordance with any one of claims 2 to 9, characterised in that

components (20) to be cooled are in contact with the inner plate (71) of the rear wall

(7).

11. Device in accordance with claims 1 or 10, characterised in that the components
(20) to be cooled are pressed with the assistance of U-shaped holding springs (21)
against the rear wall (7) or its inner plate (71), wherein the feet of the holding springs

penetrate apertures (22) of the rear wall and their web-parts are in contact with the

component.

12. Device 1n accordance with any one of claims 1 to 11, characterised in that the
front wall, the side walls and the upper and lower wall of the housing (1) are designed

In one piece.

13. Device in accordance with claim 12, characterised in that the housing (1) is

made of synthetic material.
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