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Self-securing RF screened housing

{57) An RF screened housing (1;13) according to the invention contains a screening plate (2;15) and having at
least two mutually opposite side walls (3;16), which project from said screening plate (2;15) and are designed
to engage behind rims of a printed circuit board (5;14), which is fitted with the RF screened housing (1;13), as
well as elastic means (7;18) which can be pressed against at least one of the main surfaces of the printed
circuit board (5;14) in order to clamp them at the rims to the side walls (3;16). In the embodiment of Fig.2, tabs
({6) on the edge of the circuit board engage in respective apertures (4) in the side walls. In another embodiment
{Fig.4, not shown), to which the second reference numerals in the brackets refer, the side walls have ribs on
their inner surface, which engage with the circuit board, and elastic tabs (18a) also press on the upper surface
of the board.

At least one drawing originaily filed was informal and the print reproduced here is taken from a later filed formal copy.
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SELF-SECURING RF SCREENED HOUSING

The invention relates to a self-securing RF screened housing for screening

against electromagnetic radiation.

In the case of screening devices, a problem which arises frequently is to produce
between a printed circuit board and a screened housing connected to it a
contact which is sufficient for RF screening. This is particularly problematic if a
unit in which the RF screening device is used is subject to vibration, which may
be the case, for example, when used in a vehicle. For this reason, a conductive
foam (or adhesive) is generally used in order to ensure a reliable contact between
the printed circuit board and the screening device. The use of such an additional
aid is, however, on the one hand very expensive and, on the other hand, a
further process step is required during assembly, as a result of which the

production and assembly time is unnecessarily extended.

Furthermore, dismantling of such RF screening devices for repair work is
complex, since the conductive foam or adhesive as a rule has to be removed

first and must then be replaced by new foam or adhesive.

In accordance with the invention there is provided self-securing RF screened
housing having a screening plate and having at least two mutually opposite side
walls, which project from said screening plate and are designed to engage
behind rims of a printed circuit board, which is fitted with the RF screened
housing, and having elastic means which can be pressed against at least one of
the main surfaces of the printed circuit board in order to clamp the latter at the
rims to the side walls. The invention provides an RF screened housing which
enables reliable and RF-proof electrical contact with a printed circuit board in a
relatively simple manner, to be precise even when subject to relatively long-

lasting and severe vibration stresses.



If the RF screened housing, which may be completely composed of electrically
conductive material or, for example, of plastic with an electrically conductive
coating, is placed onto the printed circuit board, its side walls come into contact
with electrically conductive regions on the printed circuit board. As a result of
the contact pressure produced by the elastic means, a reliable screen is obtained
in this case, since said means always ensure the electrical contact, even when

subject to relatively severe mechanical stresses.

The elastic means may likewise expediently be electrically conductive, so that it
is possible to produce an even better electrical contact between the RF screened
housing and the printed circuit board. When the RF screened housing is placed
onto the printed circuit board, the elastic means then press against the
conductive coating, which is applied on the surface of the printed circuit board,

and thus further improve the screening reliability.

According to an advantageous development of the invention, the side walls have
openings, which are located at a distance from one another in the longitudinal
direction of said side walls, for holding tabs which project at the sides from the

printed circuit board.

When the RF screened housing is placed onto the printed circuit board, the side
walls, which project from the screening plate, initially bend outwards, before
then springing back again into their original position allowing the tabs, which are
fitted on the printed circuit board at a distance corresponding to that between
the openings and the side walls, to snap into these openings.

The electrically conductive inner edges of the openings are in this case
electrically conductively connected to the rest of the RF screened housing, so
that, when the RF screened housing is coupled to the printed circuit board, a
good electrical contact is produced between at least one electrically conductive

inner edge of each opening and an electrical coating which is formed on the



printed circuit board. The last-mentioned electrical coating may also be present

on both sides of the printed circuit board and of the tabs.

The RF screened housing is effectively protected against sliding off as a result of
the fact that the tabs, which are fitted on the printed circuit board at the sides,

snap into the openings in the side walls.

According to another advantageous development of the invention, the elastic
means, which are designed as lugs, project into each of the openings, it being
possible for the lugs to be, for example, integrally connected to the side wall, for
example at the lower inner edge, which is paralle! to the screening plate, of the
openings. In consequence, a reliable electrical contact is produced between the
RF screened housing and the printed circuit board, since the conductive coating
on the upper surfaces of the tabs which are fitted to the printed circuit board is
now pressed by the elastic lugs against the upper inner edges, which are parallel
to the screening plate, of the openings. Alternatively, an electrical contact can
be made via the lugs, which press against electrically conductive regions on the

side of the printed circuit board facing them.

It would furthermore be conceivable for the elastic means, which are designed
as lugs, to be connected to the side wall on any other inner edges of the

openings, the tabs always being pressed against those inner edges of the

openings which are opposite the lugs.

Alternatively, a plurality of elastic means, which are designed as lugs, can also
project into the openings in the side walls, this still further improving the

coupling of the printed circuit board to the RF screened housing.

According to an advantageous development of the invention, the screening
plate, the elastic means which are designed as lugs, and the side walls may be
formed from a single metal sheet, which has a positive effect on the production

costs and the production time.



In a further refinement of the invention, the elastic means, which are designed
as lugs, are bent outwards relative to the side wall, which makes it easier to fit
the RF screened housing onto the printed circuit board, since the side walls can

then spring back over the tabs better.

The elastic means, which are designed as lugs, may, however, themselves also

be bent inwards or run in a straight line paraliel to the side wall.

According to yet another development of the invention, the side walls are bent
outwards in the region of their free rim in order thus to make it easier to fit the
RF screened housing onto the printed circuit board without there being any risk
of the electrically conductive coating, which is present on the tabs, being

scratched during the fitting operation.

According to another highly advantageous development of the invention, the
mutually opposite side walls have wall regions which are at a distance from one
another in the longitudinal direction of the printed circuit board and run inwards,
for engaging behind the rims of said printed circuit board. These wall regions

which run inwards may be formed by pressing in the side walls in place.

Alternatively, the wall regions which run inwards may, however, also be formed

by cutting and bending the side walls in places.

When the RF screened housing is fitted onto the printed circuit board, the side
walls in turn bend outwards in order then to spring back in essence to their
original position once the wall regions which run inwards have passed the rim of
the printed circuit board. The advantage of this development is that the printed
circuit board does not need to be additionally processed, since there is no need
for any tabs, which project from the printed circuit board at the sides, or similar
structures on the printed circuit board and, nevertheless, a good electrically

conductive contact is produced between the RF screened housing and the



printed circuit board as a result of the effect of the elastic means, which press
the printed circuit board against the wall regions which run inwards. In this case
the elastic means press the printed circuit board away from the screening plate
and against the wall region which run inwards. Since the wall regions which run
inwards and, expediently, the elastic means as well are electrically conductive, a
good electrical contact is ensured with an electrically conductive coating on the

top and/or bottom of the printed circuit board.

According to another development, the elastic means are advantageously formed
by lugs which are composed of parts of the screening plate and/or of the side
walls. In consequence, the production of the elastic means can be integrated

into the production sequence in a simple manner.

Alternatively, however, the elastic means could also be manufactured
separately, in order then to be fitted subsequently. Other refinements of the

elastic means are not precluded.

According to a refinement of the invention, further side walls are located in the
region between the said side walls, on the free edges of which further side walls
there are further electrically conductive, elastic means for pressing the printed
circuit board away from the screening plate. This further improves the electrical
contact between the RF screened housing and the electrically conductive coating
on the printed circuit board, and this also applies to the level of screening in the

respective circumferential regions of the screening plate.

Exemplary embodiments of the invention will be described in more detail in the

following text, with reference to the attached drawings, in which:

Figure 1 shows a first exemplary embodiment of an RF screened housing

according to the invention, which is fitted onto a printed circuit board;



Figure 2 shows the printed circuit board and the RF screened housing from

Figure 1, separated;

Figure 3 shows a section transversely with respect to the longitudinal direction
of the printed circuit board, with the RF screened housing from Figure 2 fitted,

and shortly before fitting;

Figure 4 shows a second exemplary embodiment of an RF screened housing

according to the invention, fitted on a printed circuit board;

Figure 5 shows the printed circuit board and the RF screened housing from

Figure 4, separated;

Figure 6 shows a third exemplary embodiment of an RF screened housing

according to the invention, fitted on a printed circuit board; and

Figure 7 shows the printed circuit board and the RF screened housing from

Figure 6, separated.

Figure 1 shows an advantageous embodiment of an RF screened housing
according to the invention, a cross-section of which is shown, enlarged, in

Figure 3. This housing is produced from appropriately shaped sheet metal.

The RF screened housing is designated by the reference number 1 and in
essence comprises a flat screening plate 2 on opposite edges of which side
walls 3 are flexibly fitted, which are integrally connected to the screening plate
2. Openings 4, which can hold tabs 6, which project from a printed circuit
board 5 at the sides, such that they are clamped, are iocated at a distance from
one another in the longitudinal direction of the side walls 3, on the lower rim

region of said side walls 3.



In Figure 1, the RF screened housing 1 is fitted onto the printed circuit board 5,
which is provided on its two main surfaces with an electrically conductive
coating, which receives the screen potential. An electrically conductive contact
is produced between the electrically conductive upper and/or lower inner edge,
which is parallel to the screening plate 2, of each opening 4 and the
corresponding tab 6, which in each case projects from the printed circuit board 5

at the sides.

Figure 2 shows the RF screened housing 1 and the printed circuit board 5
separated from one another. It can be seen that the elastic means are designed
as sprung lugs 7 and project into the openings 4 from the lower inner edge,
which is parallel to the screening plate 2, of each opening 4 in the side walls 3,

each lug 7 being elastically and integrally connected to the side wall 3.

The sprung lugs 7 are expediently bent outwards relative to the side wall 3, in
order to make it easier for the side walls 3 to spring back onto the tabs 6.
Furthermore, the sprung lugs 7 produce contact pressure between the RF
screened housing 1 and the tabs 6, which project from the printed circuit board
5 at the sides and are covered with the conductive coating. The tabs 6 are in

this case electrically conductively coated on the top and bottom.

Figure 2 furthermore shows tabs 9, which are constructed on the other side
walls 8 of the RF screened housing, are arranged at a distance from one another
and extend substantially at right angles to the screening plate 2, in the direction
of the printed circuit board 5. These tabs 9 are designed in such a manner that
they have a gap which extends centrally in the longitudinal direction so that,
when the tabs 9 are inserted into corresponding holes 10 in the printed circuit
board 5, the tabs 9 flex in a spring manner in order additionally to ensure a firm
coupling to the printed circuit board 5 by clamping in the holes 10. The tabs 9

are integrally connected to the other side walls 8 and are likewise composed of

conductive material.



The function of the tabs 9 is, on the one hand, additional fixing of the RF
screened housing 1 on the printed circuit board 5 by the tabs 9 being clamped
into corresponding holes 10 in the printed circuit board 5 and, on the other
hand, the production of a reliable electrical contact between the RF screened
housing 1 and the printed circuit board 5, via these tabs 9 and their edges,
which make contact in their upper region with the electrically conductive coating

on the upper side of the printed circuit board 5.

Edges 11, which are located between the tabs 9, of the other side walls 8 are
likewise in contact with the electrically conductive coating on the printed circuit

board 5.

Figure 2 also shows that the free edges of the sprung side walls 3 are bent
outwards in the lower region 12, which makes it easier to fit the RF screened

housing 1 onto the printed circuit board 5.

Figure 3 shows a cross-section through the RF screened housing 1 and the
printed circuit board 5, the process of fitting the RF screened housing 1 onto the

printed circuit board 5 being clarified by illustrating two states.

The state | (illustrated by dashed lines) shows the RF screened housing 1 shortly
before being fitted onto the printed circuit board 5. By pressing the RF screened
housing 1 down in the direction of the printed circuit board 5, the flexible side
walls 3 are bent outwards, which is assisted by the region 12, which is bent
outwards, on the free edge of the flexible side wall 3. After the RF screened
housing 1 has been pressed further downwards in the direction of the printed
circuit board 5, the side walls 3 spring back into their original position since the
tabs 6, which project from the printed circuit board 5 at the sides, move into the
openings 4 as soon as the sprung lugs 7 have passed the lower edges of the
tabs 6 (state Il). The sprung lugs 7, which are bent outwards in the exemplary

embodiment, thus press the upper surface 13 of the tabs 6 against the upper



inner edge of the openings 4, which upper inner edge is closer to the screening
plate 2 and is parallel to the latter, as a result of which a good electrically
conductive contact is produced between the conductive coating on the upper
and/or lower surface of the tabs 6 and the upper and/or lower inner edge of the

openings 4, which inner edge is parallel to the screening plate 2.

Figure 4 shows a second exemplary embodiment of the invention, in which an

RF screened housing 13 is fitted onto a printed circuit board 14.

In Figure 4, the RF screened housing 13 contains a screening plate 15 as well as
two mutually opposite side walls 16. When assembled, wall regions 17, which
run inwards, engage in the longitudinal direction of the side walls 16 behind the
rim of the printed circuit board 14, so that the lower main surface of the printed
circuit board 14 can be pressed by elastic means 18a against the wall regions
17, which run inwards, in order to produce an electrical contact between the
electrically conductive wall regions 17, which run inwards, and an electrically
conductive coating on the lower surface of the printed circuit board 14. The
printed circuit board 14 can also, of course, have an electrically conductive

coating on its upper side.

The side walls 16 are integrally connected to the screening plate 15 and may, in
addition, be provided with a gap 19, which runs transversely with respect to
their longitudinal direction and makes it possible for the side walls 16 to be
matched to a rim of the printed circuit board 14 which does not run in a straight
line, as a result of which it is possible to fix the RF screened housing 13 to the

printed circuit board 14 in a relatively large rim region.

Figure 5 shows the RF screened housing and the printed circuit board 14,
separated. It can be seen that the elastic means 18a are formed by lugs which
are composed of parts of the screening plate 15 and of the side walls 16. These
lugs are formed by cutting the side wall 16 and the screening plate 15 and by

appropriately bending the cut parts inwards. Furthermore, there are sprung tabs



'18b at a distance from one another in the longitudinal direction of the side walls
20 which connect the side walls 16. These tabs 18b extend parallel to the side

wall 20 and are formed by cutting the side wall 20 horizontally.

The electrically conductive, sprung lugs 18a and the electrically conductive tabs
18b, which are constructed at the free rim of the side walls 20, produce, on the
one hand, an additional contact to the electrically conductive coating on the
upper main surface of the printed circuit board 14 and, on the other hand,
additional contact pressure by the lower main surface of the printed circuit board

14 against the wall regions 17, which run inwards, of the side walls 16.

Furthermore, in Figure 5, an additional pin 21 is constructed at one corner of the
RF screened housing 13, is integrally connected to it, points away from the
screening plate 15 in the direction of the printed circuit board 14, and is inserted
into a hole 22 in the printed circuit board 14, when the RF screened housing 13
is being fitted onto the printed circuit board 14, in order to prevent the RF

screened housing 13 sliding off.

A third exemplary embodiment of the invention can be seen in Figure 6, this
being very similar to the exemplary embodiment from Figures 4 and 5. For this
reason, the same reference symbols are used for the same parts as in Figures 4
and 5. Furthermore, the corresponding components in the two exemplary

embodiments will not be described again.

The difference between the RF screened housing 13 in Figure 6 and that in
Figures 4 and 5 is that only the sprung lugs 18b on the free edges of the side
walls 20 are used as the elastic means, so that reduced costs are incurred
during production and, nevertheless, adequate electrical contact and fixing are

produced between the RF screened housing 13 and the printed circuit board 14.

Figure 7 shows the RF screened housing 13 and the printed circuit board 14,

separated.
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The RF screened housing according to the invention is suitable, as can be seen
from the above statements, in particular for use in units which are subject to
stringent reliability requirements with respect to electromagnetic screening. It
ensures screening even in the event of severe vibration and can thus also be

used, for example, in a vehicle.

Furthermore, the RF screened housing according to the invention is suitable for

mass production since it can be manufactured and assembled easily.

The present invention includes any novel feature or combination of features
disclosed herein either explicitly or any generalisation thereof irrespective of
whether or not it relates to the claimed invention or mitigates any or all of the

problems addressed.

In view of the foregoing description it will be evident to a person skilled in the

art that various modifications may be made within the scope of the invention.
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CLAIMS

1. Self-securing RF screened housing having a screening plate and having at
least two mutually opposite side walls, which project from said screening plate
and are designed to engage behind rims of a printed circuit board, which is fitted
with the RF screened housing, and having elastic means which can be pressed
against at least one of the main surfaces of the printed circuit board in order to

clamp the latter at the rims to the side walls.

2. Self-securing RF screened housing according to Ciaim 1, wherein the side
walls have openings, which are located at a distance from one another in the
longitudinal direction of said side walls, for holding tabs which project at the

sides from the printed circuit board.

3. Self-securing RF screened housing according to Claim 2, wherein the

elastic means are designed as lugs which project into the openings.

4, Self-securing RF screened housing according to Claim 3, wherein the lugs

are bent outwards relative to the side wall.

5. Self-securing RF screened housing according to one of Claims 1 to 4,

wherein the side walls are bent outwards in the region of their free rim.

6. Self-securing RF screened housing according to Claim 1, wherein the side
walls have wall regions which are at a distance from one another in the
longitudinal direction of the printed circuit board and run inwards, for engaging

behind the rims of said printed circuit board.

7. Self-securing RF screened housing according to Claim 6, wherein the wall

regions are formed by impressions in places in the side walls.



8. Self-securing RF screened housing according to Claim 6, wherein the wall

regions are formed by cutting and bending the side walls in places.

9. Self-securing RF screened housing according to Claim 1 or one of Claims
6 to 8, wherein the printed circuit board can be pressed by the elastic means
away from the screening plate and against those wall regions which run

inwards.

10. Self-securing RF screened housing according to Claim 9, wherein the
elastic means are formed by lugs which are composed of parts of the screening

plate and/or of the side walls.

11. Self-securing RF screened housing according to Claim 1 or one of Claims
6 to 10, wherein the screening plate has further side walls in the region between
the said side walls, on the free edges of which further side walls there are
further elastic means for pressing the printed circuit board away from the

screening plate.

12. Self-securing RF screened housing according to one of Claims 1 to 11,

wherein the entire RF screened housing is formed from a single metal sheet.

13. Self-securing RF screened housing substantially as hereinbefore described

with reference to Figures 1 to 3, 4 and 5 or 6 and 7 of the drawings.
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