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(57) Abstract

In a device for contacting shielded conductors, surrounded by shield and ground planes (9, 8, 7, 16), a clamping means
(10) is disposed to press contact means (1, 5) connected to the conductors against each other as well as shield and ground planes
(7, 8) which face each other and surround the contact means (1, 5). A pad (12) of an electrically conducting, elastic material is ar-
ranged between the clamping means and one of the contact means (1). The pad (10) covers the contact area between the contact
means (1, 5) and is in contact with the surrounding ground planes (9, 7) to form an electrically closed enclosure of the contact

means (1, 5).
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A device for contacting shielded conductors
Field of the invention

The present invention is related to a device for contacting
shielded conductors surrounded by shield and ground planes.

Background of the invention

In electronic equipment and circuits for high frequencies and
data signals having short transient times there is a need of
conducting these signals in shielded, impedance matched
conductors and to connect the conductors in the equipment and
the circuit board with electrically conducting enclosures which
short circuit electromagnetical radiation. Even small "slots"
may transmit radiation which may interfere with other equipment
and other circuits.

Prior art

Conventional connectors for such applications have weaknesses
in that they either are not closed at all connecting surfaces or
that they are difficult to mount. This is especially true if the
circuit is intended for surface mounted components. In addition
prior connectors for high frequency transmission are costly
which is a further disadvantage. A prior contact device of this
kind could be found for instance in DE A 26 49 374.

Summary of the invention

The purpose of the present invention is to provide a device
for contacting shielded conductors wherein the disadvantages
discussed above in prior solutions are eliminated.

This purpose is achieved in a device of the kind as described
above having the characteristics set out in claim 1.

Thus a device is provided for contacting two shielded
conductors, each one of which is embedded in or located on a
dielectric sheet or laminate. A shield and ground plane is
located at least on one of the sides of each one of said
conductors. A clamping or pressing means is arranged to press
contact means against each other, as well as two of said shield
and ground planes. The contact means have at least one
substantially flat surface and one of the contact means is
connected to or comprised in each one of said two conductors.
Said two shield and ground planes surround the contact means,
are substantially coplanar with the flat surfaces of the contact
means and face each other. A pad of an electrically conducting,
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elastic material is arranged between said clamping or pressing
means and one of the contact means in order to cover at least a
portion of the contact area between the contact means. The pas
is in contact with at least two of the shield and ground planes
in order to form an electrically closed enclosure of the contact
means.

According to an advantageous embodiment at least one contact
means is made from an exposed portion of a stripline conductor,
which is arranged between two dielectric isolating sheets, which
on the outside are covered with conductive layers such as
laminated metal foils, a recess being made in one plastics sheet
and the associated foil in order to expose said contact means.

In an important application of the device one of the contact
means is arranged on a circuit pattern board.

According to another advantageous embodiment the pad is made
from elastic, conducting rubber, such as silicon rubber having
coal as a filling agent.

short description of the figqures

An embodiment of the device according to the invention will

now be described by way of example in more detail and with
reference to the accompanying drawings, in which

Fig. 1 shows a laminate having a stripline conductor, as seen
obliquely from the bottom, and a circuit pattern board, as seen

obliquely from the top,
Fig. 2 shows in a cross sectional view the laminate brought

into contact with a circuit pattern board, as seen from the end
of the conductor,

Fig. 3 shows the contact area in a cross-sectional view and
in a larger scale as seen in a direction perpendicular to that
of Fig. 2, that is in the longitudinal direction of the
conductor,

Figs. 4 to 7 illustrate some possible ways of arranging a
pressing force.

Description of the preferred embodiment

In the figures the thicknesses illustrated of the substrates

and the foils are highly exaggerated in order to clarify the

invention.
In Fig. 1 a laminate is shown with a stripline conductor,

which has the shape of a conductive band and is arranged
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embedded between two laminated, thin dielectric plastics sheets
2, 3 to form a first laminate, illustrated in the top part of
the Figure. On the exterior sides of the plastics sheets
conductive layers in the shape of metal foils 8, 9 are applied
in order to form shield and ground planes. Also the common edges
of the dielectric sheets 2,3 may be sealed by a conductive
layer, as is illustrated in the Figure.

In one 3 of the dielectric sheets 2, 3 and the foil 8
covering this sheet 3 a substantially rectangular aperture or
hole is arranged to form a recess 4 in the first laminate, this
hole exposing a portion of the conductor. This exposed portion
of the conductor forms one contact means 1 with a substantially
flat outer surface and it has the shape of a thin band extending
from one of the sides of the rectangular recess 4, is located on
the inner side of the other dielectric sheet 2 and is
immediately surrounded on some of its sides, in Figure 1 on
three sides, by isolating inner surface portions of the other
dielectric sheet 2. In Fig. 1 the recess 4 extends from a free
edge of the first laminate, this edge also being a common edge
of the dielectric sheets 2, 3.

Below this contact means 1 in Fig. 1 a corresponding contact
means 5 having the shape of a thin band with a substantially
flat surface is arranged on the top surface or side of a
multilayer circuit pattern board forming a second laminate, this
contact means 5 for instance being a selected etched portion of
the conductive pattern on top of the circuit board. The contact
means 5 may also be connected to a conductor, for instance
located inside the circuit pattern board, through a metallized
or through-coated hole 6 which extends between a top ground
plane 7 and a lower ground plane 16 of the circuit pattern
board.

On the surface of the circuit pattern board where the contact
means 5 is located there is also a shield and ground plane 7
surrounding laterally completely the contact means 5, this
shield and ground plane for instance being another portion of
the same conductive pattern as the contact means 5 of the
circuit pattern board, and arranged to have its surface in
essentially the same geometrical plane as the surface of the
second contact means 5. On the other side of the circuit pattern
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board another conductive layer 16 is located and forms another
shield and ground plane.

A contact between the contact means 1, 5 is established by
applying the laminated first unit and the circuit pattern board
to each other, that is positioning them at each other with their
large sides in engagement with each other, and by pressing the
contact means 1, 5 against each other by applying a force
according to the arrow 17 in Fig. 2 on top of the first
jaminated unit at a location opposite to the recess 4 or the
first contact means 1. The material of laminated unit, that is
of the plastics sheet 2, which is left in the recess 4 will then
be bent down towards the circuit board in the same time as the
ground planes 7, 8, which already are engaged with each other
and are located on the circuit pattern board and the laminated
unit respectively, are pressed against each other in such a way
that the contact area will be tightly shielded, but only in the
case (not shown) where the recess 4 is located at an inner
portion of the laminated unit and not extending to any of its
edges. However, in the illustrated case, where the recess 4
extends from an edge of the first laminated unit, an unshielded
narrow portion will be left along the common edge of the recess
4 and the laminated unit in the thickness of the dielectric
sheet 3, in which the recess 4 is made.

The press force is obtained by a suitable pressing means 10,
as is illustrated in Fig. 3.

In order to shield also the said narrow portion at the outer
edge of the recess 4, a pad 12 is arranged between the pressing
means 10 and the laminated unit, the pad 12 being made of an
electrically conducting, elastic material, such as coal filled
silicon rubber. The pad is deformed due to the pressing force
and will conform to the base material, whereby said narrow
portion or slit at 14 in Fig. 3, due to the aperture 4 in the
plastics sheet 3, will be closed by the pad 12, which thus will
cover the contact area and ensure a completely closed shield
around the contact means 1, 5 in contact with the surrounding
shield and ground planes 7, 9. The elastic pad 12 also
distributes the pressure in such a way that a smooth engagement
both between the contact means 1, 5 and the surrounding metal
foils enclosing the contact means at three sides thereof is
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obtained. A condition for this shielding effect of the elastic
pad 12 is that the edge of the top laminate where the recess 4
is located, is positioned at a distance from the edges of the
lower laminate.

In the illustrated case where the first laminate with the
stripline conductor has a relatively small width, the whole
exposed edge, from which the recess 4 extends, may be shielded
by the elastic conductive pad 10. Generally, this edge of the
first laminate may also be coated with a conductive layer, as is
illustrated for the other edges in Fig. 1. Then only the common
edge of the first laminate and the recess has to sealed by the
elastic pad 10.

As is illustrated in Fig. 4 in a cross sectional view the
press force may be obtained by two bolts 19 extending through
holes in both laminates and tightened by nuts 20, the bolts 19
also acting on a stiff pressing element 21 with holes for the
bolts 19. The pressing element 21 may have a suitably shaped
pressing surface which acts on the top side of the elastic pad
10 to press it into the desired contact with the ground planes 9
and 7 and also to press the contact means 1, 5 against each
other. Another stiff element 22 may be arranged at the bottom of
the circuit board, opposite to the second contact means 5, to
eliminate bending of the circuit board.

The bolts may also pass through the contact means 1, 5 and
this case is illustrated in Fig. 5. A bolt 22 made from an
isolating material passes through holes in the two laminates, in
the elastic pad 10 and in a stiff element 23 arranged and acting
in a similar way as the stiff element 21 of Fig. 4. The hole in
the circuit board laminate may be a plated or metallized hole
used for connection of the contact means 5 and an inner
conductor 24 of the circuit board. An isolating nut 25 is
threadedly engaged with the bolt 22 and a washer 26 may be
arranged under the nut 25.

With a conductive bolt made from metal a shielding even of
the bottom of the circuit board may be obtained, as is
illustrated in Fig. 6. Thus a metal bolt 27 cooperating with a
metal nut 28 is used and gives a pressing force in the same way
as the bolt 22 of Fig. 6. A stiff element 29, through which the
bolt 27 passes, has the shape of a large diameter washer. The
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bolt 27 should not contact the metallized hole in the circuit
board and therefor an isolating sleeve 30 having a collar 31 is
placed inside the metallized hole. Thus this hole in the contact
means 5 in circuit pattern board may have a little larger
diameter than the hole through the top laminate. Also the
contact means 1 of the top laminate should not extend up to this
hole so that an isolating marginal portion 32 is exposed in the

top dielectric sheet 2 adjacent to the hole.
In order to shield the area at the bottom surface around the

through-hole in the circuit pattern board a conductive cap 33
having a hole in the centre thereof, through which the bolt 27
passes, is located at the bottom surface and has its outer
portions pressed against the ground layer 16. Around the hole in
the circuit board this ground layer 16 is, as is conventional,
removed in order to be isolated from the metallization in the
through-hole. The conductive cap 33 has preferably a concavely
shaped surface directed to said ground plane 16.

The screw applying the pressing force may also pass the
contact means 1, 5 through ordinary holes not having a
metallization. This case is illustrated in Fig. 7 where the
first contact means 1 has a circular or annular shape with a
hole 34 located at its centre. The contact means 1 may in this
case, for a conductive bolt, not reach the edge of the hole and
thus an annular flat region 35 is obtained on the inner surface
of the dielectric sheet 2. In this way the contact means 1 is
isolated from the screw intended to pass through the hole 34.
The contact means 1 is connected to a conductor through a
connecting bridge 36.

In the lower laminate the contact means 5 has an elongated
shape surrounding at one end a hole 37, through which the
clamping screw is intended to pass. Here also there may be an
annular area immediately surrounding the hole 37 and not covered
by the contact means 5. At the other end of the contact means a
through-metallized or plated hole 39 is located which thus
connects the contact means 5 with signal conductors inside the
circuit board. The contact means 5 is surrounded at all its
lateral sides, that is in a geometrical plane passing through
the surface of the contact means 5, by the ground plane 7.
Likewise, as above the shape and location of the inner edge of
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this surrounding ground plane 7 is adapted to fit to the recess
4 in the top laminate. The contact means 5 may in this case be
part of the metallization deposited for the through-plating of
the electrically connecting hole 39, this implying the top
surface of the contact means 5 being essentially flat.
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Claims
1. A device for contacting shielded conductors which are

surrounded by shield and ground planes, characterized in that a
clamping or pressing means (10) is arranged to press contact
means (1, 5) connected to or comprised in the conductors against
each other, as well as shield and ground planes (7, 8), which
surround the contact means (1, 5) and face each other.

2. A device according to claim 1, characterized in that a pad
(12) of an electrically conducting, elastic material is arranged
between said clamping or pressing means (10) and one (1) of the
contact means, said pad (12) covering the contact area between
the contact means (1, 5) and being in contact with at least two
of the surrounding shield and ground planes in order to form an
electrically closed enclosure of the contact means (1, 5)-

3. A device according to one of claims 1 - 2, characterized
in that at least one of the contact means is made from an
exposed portion of the conductor (1).

4. A device according to one of claims 1 - 3, characterized
in that at least one of said conductors is arranged between two
dielectric sheets (2, 3), which at the outside are covered by
conductive layers (9, 8) such as laminated metal foils, a recess
(4) being arranged in one (3) of said dielectric sheets and the
conductive layer (8) covering this dielectric sheet (3) in order
to expose a portion of said conductor to form said contact means
(1).

5. A device according to claim 4, characterized in that said
recess (4) extends from an edge of said one dielectric sheet
(3).

6. A device according to claim 4, characterized in that said
edge is located above an inner portion of the shield and ground
plane (7) which surround the contact means (5) which is not
located on the dielectric sheets (2, 3), this inner portion
being located at a distance from the edges of this shield and
ground plane (7).

7. A device according to one of claims 1 - 6, characterized
in that the pad (12) is made from an electrically conducting
rubber, such as coal filled silicon rubber.

8. A device for contacting two shielded conductors, each one

of which is embedded in or located on a dielectric sheet or
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laminate, a shield and ground plane being located at least on
one of the sides of each one of said conductors, characterized
in that a clamping or pressing means (10) is arranged to press
contact means (1, 5), which have at least one substantially flat
surface, one of said contact means (1, 5) being connected to or
comprised in each one of said two conductors, against each
other, as well as two of said shield and ground planes (7, 8),
which surround the contact means (1, 5), are substantially
coplanar with the flat surfaces of the contact means (1, 5) and
face each other.

10. A device according to claim 9, characterized in that at
least one of said conductors is arranged between two dielectric
sheets (2, 3), which at the outside are covered by conductive
layers (9, 8), a recess (4) being arranged in one (3) of said
dielectric sheets and the conductive layer (8) covering this
dielectric sheet (3) in order to expose a portion of said
conductor to form said contact means (1).

11. A device according to one of claims 9 - 10, characterized
in that one (1) of said contact means is located near an edge of
its dielectric sheet or laminate and that a pad (12) of an
electrically conducting, elastic material is arranged between
said clamping or pressing means (10) and one (1) of the contact
means, said pad (12) covering at least a portion of the contact
area between the contact means (1, 5) and being in contact with
at least two (7, 9) of the shield and ground planes in order to
form an electrically closed enclosure of the contact means (1,
5).

12. A device according to claim 11, characterized in that
said at least two shield and ground planes includes one of the
shield and ground planes, which surround the contact means (1,
5), and another shield and ground plane not surrounding the
contact means and located on the dielectric sheet or laminate,
on which said surrounding shield and ground plane is not
located.

13. A device according to claim 10 and 11 or 12,
characterized in that said recess (4) extends from a common edge
of said two dielectric sheets (2, 3) and that said pad (12) is
arranged to cover said common edge.

14. A device according to claim 13, characterized in that
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said edge is located above an inner portion of the shield and
ground plane (7) which surround the contact means (5) which is
not located on the dielectric sheets (2, 3), this inner portion
being located at a distance from the edges of this shield and
ground plane (7).

15. A device according to one of claims 9 - 14,
in that at least one of said conductors is arranged on top of a
circuit pattern board, one portion of this conductor being one
(5) of the contact means, a conductive layer (16) being located
on the bottom of said circuit pattern board to form a shield and
ground plane and another conductive layer (7) being located on
the same side as said conductor and contact means (5) at least
partly surrounding the conductor and contact means (5) to form

characterized

another shield and ground plane.

16. A device comprising two laminates having conductors
embedded in or located on dielectric sheets 6r laminates,
comprising shield and ground planes, a shield and ground plane
being located at least on one of the sides of each one of said
conductors, characterized in a clamping or pressing means (10)
arranged to press contact means (1, 5), one of said contact
means (1, 5) being located in each one of said laminates and
connected to or comprised in each one of said two conductors,
each of which contact means (1, 5) has at least one
substantially flat surface exposed at one side of the laminate,
where it is located, against each other, as well as two of said
shield and ground planes (7, 8), which surround the contact
means (1, 5), are substantially coplanar with the flat surfaces
of the contact means (1, 5) and face each other.

17. A device according to claim 16, characterized in that one
(1) of said contact means is located near an edge of its
dielectric sheet or laminate and that a pad (12) of an
electrically conducting, elastic material is arranged between
said clamping or pressing means (10) and one (1) of the contact
means, said pad (12) being arranged to cover at least a portion
of the contact area obtained by the clamped or pressing means
(10) between the contact means (1, 5) and to contact at least
two (7, 9) of the shield and ground planes in order to form an
electrically closed enclosure of the contact means (1, 5).

18. A device according to one of claims 16 - 17,
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characterized in that at least one of said conductors is
arranged between two dielectric sheets (2, 3) in one of the
laminates, which sheets (2, 3) at the outside of this laminate
are covered by conductive layers (9, 8) forming shield and
ground planes, a recess (4) being arranged in one (3) of said
dielectric sheets and the conductive layer (8) covering this
dielectric sheet (3) in order to expose a portion of said
conductor to form the contact means (1) of this laminate.

19. A device according to claim 18, characterized in that
said recess (4) extends from a common edge of said two
dielectric sheets (2, 3) and that said pad (12) is arranged to
cover at least said common edge.

20. A device according to one of claims 16 - 18,
characterized in that at least one of the laminates is a circuit
pattern board and that one of said conductors is arranged on top
of this circuit pattern board, one portion of this conductor
being one (5) of the contact means, and that a conductive layer
(16) is located on the bottom of said circuit pattern board to
form a shield and ground plane and another conductive layer (7)
is located on the same side as said conductor and contact means
(5) at least partly surrounding the conductor and contact means
(5) to form another shield and ground plane.

21. A device according to one of the preceding claims,
characterized in that the pressing or clamping means (10)
comprises at least one tightening element (19, 20) passing
through regions adjacent to but at some distance from the
contact means (1, 5).

22. A device according to one of the preceding claims,
characterized in that the pressing or clamping means (10)
comprises at least one tightening element (22, 25; 27, 28)
passing through the contact means (1, 5).

23. A device according to claim 22, characterized in that the
tightening element (22, 25) is made from an isolating material.

24. A device according to one of claims 21 - 23,
characterized in that the wall of a hole, through which the
tightening element (19, 20; 22, 25; 27, 28) passes, is at least
partly metallized in order to connect conductors located on
different levels with each other.

25. A device according to one of claims 21 - 24,



WO 92/22944 PCT/SE92/00409

12

characterized in that the wall of a hole, through which the
tightening element (27, 28) passes, is at least partly
metallized in order to connect conductors located on different
levels with each other and that this hole, at the end not
jocated in the contact means, is isolated by an area on the
surface of an underlying dielectric sheet and that this area is
surrounded by a shield and ground plane (16) and that a
conductive cap (33) is located to cover said end and the
surrounding area and to be in contact with the surrounding
shield and ground plane (16) along its border.

26. A device according to claim 25, characterized in that the
tightening element (27, 28) also passes through the conductive
cap (33) to press it against said surrounding shield and ground
plane (16).

27. A device according to one of claims 25 - 26,
characterized in that the tightening element (27, 28) is made
from a conductive material contacting the conductive cap.

28. A device according to one of claims 21 - 27,
characterized in that the tightening element ((19, 20; 22, 25;
27, 28) is at least partly surrounded by an isolating sleeve
(30).

29. A device comprising a first and second laminate, each
having conductors embedded in or located on dielectric sheets
and comprising a shield and ground plane (9, 16) on an outer
side thereof, characterized in

contact means (1, 5) on each one of said laminates, the
contact means (1, 5) having at least one substantially flat
surface, one of said contact means (1, 5) being connected to or
comprised in each one of said two conductors and located on each
one of said laminates,

a first one (1) of said contact means being located in a
recess (4) in the surface of the first laminate and extending to
an edge of the first laminate,

a second one (5) of said contact means being located on a
surface of the second laminate and surrounded at least partially
by a shield and ground plane (7) having a surface substantially
in the same geometrical plane as the surface of the second

contact means (5),
the laminates being located in contact with each other with
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the contact means (1, 5) facing each other, the common edge of
the first laminate and the recess (4) over its whole length
being positioned above said shield and ground plane (7)
surrounding the second contact means (5),

a clamping or pressing means (10) being arranged to press the
contact means (1, 5) against each other as well as said common
edge and said surrounding shield and ground (7),

that a pad (12) of an electrically conducting, elastic
material is arranged between said clamping or pressing means
(10) and the first contact means (1), said pad (12) covering at
least a portion of the contact area between the contact means
(1, 5) and covering said common edge and being in contact with
the outer shield and ground plane (9) on the first laminate and
the surrounding shield and ground plane (7) on the second
laminate in order to form an electrically closed enclosure of
the contact means (1, 5).

30. A device according to claim 29, characterized in that
said surrounding shield and ground plane (7) surrounds the
second contact means (5) completely, that is on all sides in
said geometrical plane.

31. A device according to one claims 29 - 30, characterized
in that the edge of the first laminate, of which said common
edge is a part, is shielded by a conductive layer.

32. A device according to one of claims 29 - 31,
characterized in a shield and ground plane (8), which is located
on an inner side of the first laminate and pressed against the
surrounding shield and ground plane (7) on the second laminate.

33. A device according to claim 32, characterized in that the
shield and ground plane located on the inner side of the first
laminate surrounds the recess (4).

34. A device according to one of claims 29 - 33,
characterized in that the second laminate comprises a circuit
pattern board, having conductors on an inner side thereof, one
portion of such an conductor being one (5) of the contact means.

35. A device according to one of claims 29 - 34,
characterized in that the pressing or clamping means (10)
comprises at least one tightening element (19, 20) passing
through the two laminates adjacent to but at some distance from
the contact means (1, 5).
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36. A device according to one of claims 29 - 34,
characterized in that the pressing or clamping means (10)
comprises at least one tightening element (22, 25; 27, 28)
passing through the contact means (1, 5) and the two laminates.

37. A device according to claim 36, characterized in that the
tightening element (22, 25) is made from an isolating material.

38. A device according to one of claims 35 - 37,
characterized in that the wall of a hole in one of the
laminates, through which the tightening element (19, 20; 22, 25;
27, 28) passes, is at least partly metallized in order to
connect conductors located on different levels in or on the
laminate with each other.

39. A device according to one of claims 35 - 37,
characterized in that the wall of a hole in the second laminate,
through which the tightening element (27, 28) passes, is at
least partly metallized in order to connect conductors located
on different levels in the second laminate with each other and
that this hole, at an end not located in the contact means, is
isolated by an area on the surface of an underlying dielectric
sheet and that this area is surrounded by a shield and ground
plane (16) and that a conductive cap (33) is located to cover
said end and the surrounding area and to contact the surrounding
shield and ground plane (16) along its border.

40. A device according to claim 39, characterized in that the
tightening element (27, 28) also passes through the conductive
cap (33) to press it against said surrounding shield and ground
plane (16).

41. A device according to one of claims 30 - 40,
characterized in that the tightening element (27, 28) is made
from a conductive material contacting the conductive cap.

42. A device according to one of claims 35 - 41,
characterized in that the tightening element ((19, 20; 22, 25;
27, 28) is at least partly surrounded by an isolating sleeve

(30) .
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