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A system and connectors for the electrical interconnection of component
boards

PCT/NL93/00023

The invention relates to a system or connector/board assembly for
the electrical interconnection of component boards having connectors
positioned opposite cne another on both sides of a board, each connector
consisting of a housing of electrically insulating material provided
with a plurality of contact elements of electrically conducting material
having a.contact end for making contact to a further contact element and
a terminal end for connecting electrical wiring, the board being
provided with a hole pattern for receiving terminal ends therein.

Systems of this type are used in practice, for example, for the
stack interconnection‘of componént boards or, for example, for the
connection, on a component board, also referred to as mother board or
mother panel, of one or more further component boards, also referred to
as daughter boards or daughter panels, on both sides. These daughter
boards may per se be provided in turn with'cénnectors on both sides for
forming a stack of daughter boards or for connecting yet further
component boards, also referred to as baby boards or baby panels,
thereto. '

A system of this type is disclosed, for example, by
DE-A-~3,323,029 use being made, however, of connectors having projections
situated at the end faces of the housing for mounting the respective '
connector housing on the component board by means of a screw or rivet
joint. This manner of mounting the housings on the component board has
the disadvantage that, as a consequence of the projections extending
laterally from the connector housing for the mounting thereof, it is not
possible to mount a plurality of connectors adjacently to one another
without loss of a contact element position on the component board. In
the English-language literature this is also known as "end-to-end
stacking".

The object of the invention is to provide a system or assembly of
the type mentioned at the outset, having end-to-end stackable connectors
mounted sufficiently rigidly on the respective component board.

According to the invention this is achieved in that at least one
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terminal end of a contact. element of the connector situated on one side

of the board and at least one terminal end of a contact element of the

connector situated on the other side of the board are received in a hole

of the hole pattern, which at least one terminal ends are provided with
means for the clamping reception thereof in the respective hole of the
hole pattern of the board.

It will be understood that, as more contact elements are provided
with such means for clamping mounting in a hole of the hole pattern, the
respective connector is secured mechanically more rigidly on the
component board. As the dimensions of a connector become greater, it is
alsc advisable to provide more contact elements with clamping means.

In a large number of applications it is common to connect the
contact elements of a connector electrically in such a manner that at
least one contact element connected to the signal earth or to a supply
terminal decoupled to the signal earth is situated between:signal-
carrying contact elements. This provides an effective electrical
shielding between the signal-carrying contacts.

The system according to the invention is suitable, in particular,
for connecting connectors having contact elements connected in this
manner, for which purpose, in a further embodiment, the component board
is provided with one or more mutually electrically insulated wiring
layers, the means of a contact element for the clamping teception
thereof in a hole of the hole pattern making electrical contact with one
or more of the wiring layers.

One of the wiring layers may, for example, be connected to the
signal earth of the system and one or more of the other wiring layers
may be connected to the supply voltage.

Us-a-3,963,301 alsc discloses a system of the type mentioned at
the outset, wherein connectors are used which are provided with contact
elements having two oppositely situated contact ends, of which at least
one of the contact ends is designed as plug or pin contact, which plug
contacts project out of the housing of the connector in the same
direction. In the mounted sﬁate of the respective connector, the plug
contacts extend through the component board from the one side and out
the other side thereof via the hole pattern. A further housing only
provided with matchingly situated passage openings is then mounted over

these plug contacts. This results in two connectors mounted oppositely

on the one side and other side of the component board. The respective
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further housing does not have any means for tlie mounting thereof on the
component board and is essentially secured on the component board by the
sum of the frictional forces between the walls of the passage openings
of the housing and the plug contacts received therein. Such a system is

5 unsuitable for use with component boards which are subject to vibration,
such as, for example, in equipment in vehicles. A mounting means
extending laterally from the respective further housing has the
disadvantage that an end-to-end stackable connector system cannot be
built up theréwith.

10 In a further embodiment of the system according to the invention,
this problem is solved in thét one or more of the contact elements of a
connector is or are provided with a first and second oppositely situated
contact end, the means for the clamping cheptign thereof in a hole of
the hole pattern-being situated between the two contact ends and at

15 least one of the contact ends being designed as a plug or pin contact,
which plug contacts and the means for the clamping reception thereof in
a hole project out of the housing of the connector in the same
direction, and fhe housing is provided with passage openings for the
reception of further plug contacts, the contact elements and passage

20 openings of the connector on the one side of the board and the contact
elements and passage openings of the connector on the other side of the
board, as well as the holes of the hole pattern, being mutually arranged
in such a manner that the plug contacts, extending outside of the
housing, of the one connector engage, via the hole pattern, in the

25 passage opening of the other, oppositely situated connector, the two
connectors being rigidly connected to the board via the means for the
clamping reception thereof in a hole of the hole pattern.

Because, in this embodiment, in contrast to the prior art, both
connectors situated opposite one another are provided with contact

30 elements having means for the clamping reception thereof in a hole of

' the hole pattern in such a manner that the contact elements of the one
and the other connector mutually engage in one another's housing in the
mounted state, a connector'connection as described above is produced,
but in contrast to US-A-3,963,301 the two housings are rigidly mounted

35 on the component board.

The system or assembly according to the invention is suitable, in
particular, for use with connectors provided with shielding members of
electrically conducting material and having a terminal end for

__________________——-—-—————
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connecting electrical wiring, at least one terminal end of a shielding
member of the connectors being provided with means for the clamping

reception thereof in a hole of the hole pattern of the board.

This embodiment of the system according to the invention is also
suitable for connectors having contact elements provided with terminal
ends for surface-mounting technology and having one or more of such

shielding members with which the connectors are rigidly mounted on the

component board.

The respective shielding members may advantageously be connected
to one or more wiring layers of the component board for the mutual
electrical shielding of signal-carrying contact elements and/or for
connecting supply voltage. The terminal ends of the ‘'shielding members
and the hole pattern can also be mutually matched to one another in such
a manner that a system or assembly having connectors with a desired
pitch of the contact elements or the terminal ends thereof can be
achieved.

For relatively thick component boards the terminal ends for
clamping reception thereof in a hole of the component board of
oppositely situated connectors may be oppositely received in the same
hole."

However, in the case of relatively thin component boards or
boards having wiring layers as described above, in a further embodiment
of the system or assembly of the invention, wherein the hole pattern in
the board consists of one or more rows of holes, the terminal ends
having means for the clamping reception therecof in a hole also being
arranged in rows in such a manner that the respective terminal ends of
the oppositely situated connectors each engage in a different hole of a
row. - '

In order to prevent that the board becomes warped, in a yet
further embodiment of the invention the respective terminal ends of the
oppositely situated connectors alternately engage in a hole of a row.

For providing a stack of parallel component boards, in another
enbodiment of the system or assembly of the invention the connectors on
one side of the board are designed such that they can mate with the
connectors on the other side of a further board.

Thus, for example, the connectors mounted on one side of the
component board may have contact ends exclusively designed as a female
contact, whereas the connectors positioned on the other side of the
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board are exclusivély des;gned as male contacts. Component boards of
this type, also called hermaphrodite boards, can be interconnected
.facing their one and other sides, respectively. It will be understood
that also mating connectors having a mix of male and female contact ends

5 or & mix of male or female connectors mately mounted on either side of a
board may be used. '

- The invention also relates to connectors for oppositely
positioning on both sides of a component board in a system or assembly
described above, provided with a housing of electrically insulating

10 material having a plurality of contact elements made of electrically
conducting material, having a contact end for making contact to a
further contact element and a terminal end for connecting electrical
wiring, one or more of the terminal ends being provided with means for
the clamping reception therecf in a2 hole of a component board.

15 The invention furthermore relates to connectors for oppositely
positioning on both sides of a component board in a system or assembly
described above, provided with a housing of electrically insulating
material having a plurality of contact elements of electrically
conducting material, having a contact end for making contact to a

20 further contact element and a terminal end for connecting electrical
wiring, and having shielding members of electrically conducting material
received in the housing, provided with a terminal end for connecting
electrical wiring, wherein at least one terminal end of a shielding
member is provided with means for the clamping reception thereof in a

25 hole of a component board.

The invention yet furthermore relates to connectors for
oppositely positioning on both sides of a component board in a system or
assembly described above, provided with a2 housing of electrically
insulating material having a plurality of contact elements of

30 electrically conducting material, wherein one or more of the contact

. elements of a connector is or are provided with a first and second
oppositely situated contact end, means being situated between the two
contact ends for the clamping reception therecf in a hole of the hole
pattern, and at least one of the contact ends being designed as a plug

35 contact, which plug contacts and the means for the clamping reception
thereof in a hole project out of the housing of the connector in the
same direction, the housing being provided with openings for the
reception of further plug contacts.
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The invention is explained in greater detail below by reference
to exemplary embodiments shown in the drawings.

Figure 1 shows schematically and in perspective a system

according to the invention, consisting of a plurality of component
" boards arranged in a stack and having, on either side, end-to-end

stackable connectors positioned opposite one another for surface-
mounting technology.

Figure 2 shows, in the same manner as Figure 1, a systenm

‘according to the invention, provided with connectors with shielding

members received therein.

Figure 3 shows schematically and in perspective a portion of the
connectors according to Figure 2 on an enlarged scale before mounting on
a component board.

Figure 4 shows schematically, partly in eross section and
elevation, an embodiment of the system according to the invention
provided with connectors having contact elements with two contact ends
and having passage openings in the housing for the reception of contact
ends of an oppositely positioned connector.

Figure 5 shows diagrammatically and in perspective various
embodiments of means for the clamping reception thereof in a hole of a
component board.

Figure 1 shows a number of so called hermaphrodite component
boards 1, 2, 3 having female connectors 4, 5, 6 and male connectors 7,
8, 9, mounted copposite one another on either side of each board. For the
sake of clarity, no further components are shown on the boards 1, 2, 3,
but it will be clear that, depending on the desired application of thé
respective component board, integrated circuits, resistors, capacitors
and other electrical and/or electronic components can be mounted
thereon. The connectors 7-9 of component board 2 and the connectors 4-6
of the component board 3, respectively, are shown in their mated state.

Instead of forming a stack of parallel cbmponent boards, it is,
of course, also possible to position further component boards, referred
to as daughter panels or daﬁghter boards, transversely on a component
board, and/or yet further component boards, referred to as baby boards
or baby panels, mounted on the daughter boards (not shown). The
connectors 4-9 shown in Figure 1 are all of the type for mounting the
terminal ends of the contact elements of the respective connectors on

the component board by means of the surface-mounting technology which is
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known per se.

Figqure 2 shows, in the séme manner as Figure 1, & number of
component boards, but provided with female connectors 10, 11, 12 and
male connectors 13, 14, 15, héving shielding members 16, 17 of
electrically conducting material received in their housings.

Figure 3 shows, on an enlarged scale, a cross section of a
portion of the connector 10 and 13, respectively, according to Figure 2.
The contact elements 18 of the connector 10 having plastic ’

housing 22 are designed as a female or receiving contact, whereas the
contact elements 19 of the connector 13 having plastic housing 23 form
male or plug contacts. Between the two rows of contact elements 18 and
19, respectively, there are shielding members 16 and 17, respectively,
in the form of electrically conducting boards. The shielding members 17
are provided with contact fingers 20 for making contact to plate-type
contact parts 21 of the shielding members 16. As can be seen in the case
of connector 10, the shielding members 16, 17 can be alternately
arranged, and if necessary mutually electrically connected, in a
connector housing. .

To mount the connectors 10, 13 on the component board 1, the
shielding members 16, 17 are provided with terminal ends 24 haviﬂg
clamping members 25 which, in the mounted state of a connector, engage
in a clamping fashion in a hole 27 of a hole pattern 26 provided in the
component board 1. In the mounted state of the connectors 10, 13, they
are rigidly secured on the component board 1 by means of the clamping
members 25.

Although only the shielding members 16, 17 are provided with
clamping members 25 in Figure 3, it will be clear that one or more of
the contact elgments 20, 21 can also be provided with clamping means for
the reception thereof in a matchingly situated hole of a hole pattern.
As shown in Figure 3, the terminal ends, provided with clamping members
25, of the connectors 10, 13 alternately engage in a hole 27 of the hole
pattern 26 designed as a row of holes. The position of the holes 27 and
the clamping members 25 are to be chosen freely in such a manner that a
suitable hole position can be found for any desired, achievable pitch of
the contact elements.

In this embodiment,.the component board 1 is provided with three
electrically conducting wiring layers 28. Furthermore, terminal patches
29 are shown for connecting the contact elements 18, 19 by the surface-
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mounting technique.
Figure 4 shows an embodiment of the system according to the
invention in which use is made of connectors 30 provided with a housing
31 of electrically insulating material having'electriéaily conducting
5 contact elements 32 which are received therein and are provided at both

ends with a plug or pin contact 33, 34, the plug contacts 34 projecting
outwards from the base wall part 35 of the housing 31. The base wall
part 35 is furthermore provided with openings 36 which are arranged, for
example, centrally between the contact elements 32.

10 At the other side 65 the component board 50, there is shown a
similar further connector 40 which is situated opposite the connector 30
and which is provided with a housing 41 of electrically insulating
material,.having contact elements 42 of electrically conducting
material, and having a first plug or pin contact end 43 and a second

15 plug or pin contact 44 extending from the base wall part 45 of the
housing 41. The base wall part 45 is furthermore provided with openings
46 on either side of the contact elements 42.

The plug contacts 34, 44 extending outside the housing 31 and 41,
respectively, are furthermore provided with clamping members 25 as shown

20 in Figure 3.

The component board 50 has a hole pattern 51 with through holes
52.

The holes 51, the plug contacts 34, 44 and the openings 36, 46 in
the respective connector housings are mutually matched in terms of

25 position in such a way that in the mounted state, the plug contacts 34
extend. into the connector 40 via the openings 46 and the plug contacts
44 extend into the connector 30 via the openings 36. The two connectors
30, 40 are rigidly connected to the component board 50 by means of the
clamping members 25 without the danger of being shaken loose or the

30 like. Note that the connectors 30 and 40 are each not fully loaded with
contact elements 32 and 42, respectively, which is advantageously from
manufacturing and cost point of view.

‘Alternative clamping means 55, 56, 57 suitable for the purpose of
the invention are shown in Figures 5a, b, c. In the English-language

35 literature, these clamping means are also referred to by the designation
"press-fit" or "press-in".

The invention is, of course, not restricted to the embodiments
shown of clamping means and contact element combinations.
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CLAIMS

1. System or connector/board assembly for the electrical

interconnection of component boards having connectors positioned
opposite one another on both sides of a board, each connector consisting
of a housing of electrically insulating material provided with a
plurality of contact elements of electrically conducting material having
a contact end for making contact to-a further contact element and a
terminal end for connecting electrical wiring, the board being provided
with a hole pattern for receivihg terminal ends therein, characterised
in that at least one terminal end of a contact element of the connector
situated on one side of the board and at least one terminal end of a
contact element of the connector situated on the other side of the board
are received in a hole of the hole pattern, which at least one terminal
ends are provided with means for the clamping reception thereof in the
respective hole of the hole pattern of the board.

2. System according teo claim 1, wherein the component board is
provided with one or more mutually electrically insulated wiring layers,
the means of a contact element for the clamping reception thereof in a
hole of the hole pattern making electrical contact with one or more of
the wiring layers.

3. System according to claim 1, wherein one or more of the contact
elements of a connector is or are provided with a first and second
oppositely situated contact end, the means for the clamping reception
thereof in a hole of the hole pattern being situated between the two
contact ends and at least one of the contact ends being designed as a
plug contact, which plug contacts and the means for the clamping
reception thereof in a hole project out of the housing of the connector
in the same direction, and the housing is provided with passage openings
for the reception of further plug contacts, the contact elements and
passage openings of the connector on the ocne side of the board and the
contact elements and passage openings of the connector on the other side
of the board, as well as the holes of the hole pattern, being mutually
arranged in such a manner that the plug contacts, extending outside of
the housing, of the one connector engage, via the hole pattern, in the
passage opening of the other, oppositely situated connector, the two
connectors being rigidly connected to the board via the means for the
clamping re;eption thereof in a hole of the hole pattern.
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4. System accordin§ to claim 1, 2 or 3, wherein the connectors are
provided with shielding members of electrically conducting material
having a terminal end for connecting electrical wiring, at least one
terminal end of a shielding member of the connectors being provided with
means for the clamping reception thereof in a hole of the hole pattern
of the board.

5. System according to cne or more of the preceding claims, wherein
the hole pattern in the board consists of one or more rows of holes, the
terminal ends having means for the clamping reception therecf in a hole
also being arranged in rows in such a manner that the respective
terminal ends of the oppositeiy situated connectors each engage in a
different hole of a row.

6. System according to claim 5, wherein said terminal ends of the
oppositely situated connectors alternately engage in a hole of a row.

7. System according to one or more of the preceding claims, wherein
the connedtors on one side of a board can mate with the connectors on
the other side of a further board, in order to form a stack of parallel
boards.

8. Connector for oppositely positioning on both sides of a component
board in a system or assembly according to one or more of the preceding
claims, provided with a housing of electrically insulating material
having a plurality of contact elements of electrically conducting
material, having a contact end for making contact to a further contact
element and a terminal end for connecting electrical wiring, one or more
of the terminal ends being provided with means for the clamping
reception thereof in & hole of a component board.

9. Connector for oppositely positioning on both sides of a component
board in a system or assembly according to one or more of claims 1 to 7
inclusive, provided with a housing of electrically insulating material
having a plurality of contact elements of electrically conducting
material, having a contact end for making contact to a further contact
element and a terminal end for connecting electrical wiring, and having
shielding members of electrically conducting material received in the
housing, provided with a terminal end for connecting electrical wiring,
wherein at least one terminal end of a shielding member is provided with
means for the clamping reception thereof in a hole of a component board.
10. Connector for oppositely positioning on both sides of a component
board in a system or assembly according to one or more of claims 1 to 7

-
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inclusive, provided wi;h a housing of electrically insulating material
having a plurality of contact elements of electrically conducting
.material; wherein one or more of the contact elements of a connector is
or are provided with a first and second oppositely situated contact end,
5 means being situated between the two contact ends for the clamping
reception thereof in a hole of the hole pattern and at least one of the
contact ends being designed as a plug contact, which plug contacts and
the means for the clamping reception thereof in a hole project out of
the housing of the connector in the same direction, the housing being

10 provided with passage openings for the reception of plug contacts.
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