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Description

The invention relates to a connector assembly ac-
cording to the preamble of claim 1.

Such connector assemblies are known in various
embodiments. In the design of the known connector
assemblies attention has mainly been paid to the
mechanical aspects of the connector assembly, in
particular with respect to the forces required for mat-
ing and unmating the connector elements. Attention
was only paid to the electrical aspects in that one
aimed at realizing good reliable connections between
the contacts of both connector elements. With in-
creasing speeds of the digital signals to be transfer-
red, i.e. decreasing rise times, the electrical perfor-
mance of the contacts as a circuit element becomes
important. In the known connector assemblies prob-
lems occur with higher signal speeds with respect to
cross-talk between signal contacts, transmission
losses, reflections and ground bounce or switching
noise. Despite an optimal distribution of the ground
and signal contacts these problems cannot be elim-
inated below rise times of 0,6ns in the known connec-
tor assemblies.

A connector assembly according to the preamble
of claim 1 is known from US-A-4 867 707. In this
known connector assembly the contact means of
each outer conductor adapted to contact the adjacent
ground contacts is made as a female contact type for
receiving and enclosing a ground contact pin.

The invention aims to provide a connector as-
sembly of the above-mentioned type wherein the
problems occurring at high signal speeds in the
known connector assemblies can be obviated by
making the connector elements in such a manner that
the performance of the contacts as a circuit element
can be previously determined and said signal distor-
tions are minimized.

To this end the connector assembly according to
the invention is characterized by the features of the
characterizing part of claim 1.

In this manner it is obtained that with coupled con-
nector elements the signal contacts together with the
corresponding outer conductors each form more or
less a transmission line with a geometry, the dimen-
sional parameters of which can be determined in such
a manner that the electrical requirements which are
made on the connector assembly, are met. Further it
is possible to previously make an equivalent electrical
diagram of the connector which can be used in de-
signing the overall system in order to take account of
the electrical performance of the connector assembly
from the beginning. This latter possibility is an impor-
tant advantage as at high bit rates an interaction oc-
curs between the connector and the surrounding con-
nection elements of the system, whereby the opera-
tion of the overall system is affected. With the connec-
tor assembly according to the invention it is now pos-
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sible to obtain an optimal operation despite this inter-
action.

Further the connector assembly according to the
invention shows the advantage that the connector
elements and the male and female contacts can be
made in a usual manner so that all known design and
manufacturing techniques of the ususal connector as-
semblies can be used advantageously. The connec-
tion between the male and female contacts is com-
parable with the same of the known connector assem-
blies so that the favourable mechanical properties
thereof, such as mating/unmating forces and in par-
ticular the tolerances with respect to the mutual pos-
itions of the contacts are maintained when used in
rack and panel configurations. Further all contacts
and outer conductors can be manufactured from met-
al strips by stamping and forming so that the manu-
facturing costs of the connector assembly according
to the invention are low.

Each signal contact of the second connector ele-
ment is mounted in the corresponding outer conduc-
tor by means of a dielectric insert. In this manner a re-
liable mounting of the signal contact in the corre-
sponding outer conductor is realized. The impedance
of each signal contact can be determined by using an
insert wherein by providing more or less recesses the
dielectric constant of the insert between the signal
contact and the outer conductor can be determined.
Thereby the combination of signal contact and outer
conductor which can be considered as a transmission
line, can be provided with a desired impedance.

The invention will be further explained by refer-
ence to the drawings in which some embodiments are
schematically shown.

Fig. 1 is a section of a first embodiment of a con-
nector assembly wherein the first and second con-
nector elements are shown in a disassembled posi-
tion.

Fig. 2 is a section corresponding with fig. 1 of an
amended embodiment of the connector assembly ac-
cording to the invention.

Fig. 3 is a top view of the first connector element
of figs. 1 and 2.

Figs. 4a and 4b show perspective the ground
contact plates of the second connector element of
figs. 1 and 2, respectively.

Fig. 5 is a partially shown perspective cut-away
view of the second connector element of the connec-
tor assembly of fig. 1.

Fig. 6 is a section corresponding with fig. 1 of an
amended embodiment of the connector assembly ac-
cording to the invention.

Fig. 7 is a perspective view of an amended em-
bodiment of the outer conductor and corresponding
signal contact as the same can be used in the second
connector element.

Fig. 8 is a partially shown perspective cut-away
view of an amended embodiment of the second con-
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nector element of a connector assembly according to
the invention.

Fig. 8a is a perspective view of an outer conduc-
tor of the connector element of fig. 8 with dielectric in-
sert.

fig. 9 is a schematic section of the connector ele-
ment of fig. 8 to explain the ground connection.

Fig. 10 is a section corresponding with fig. 1 of an
amended embodiment of the connector assembly ac-
cording to the invention.

Fig. 11 is a perspective view of the outer conduc-
tors of the second connector element of the connector
assembly according to fig. 10.

Fig. 12 is a perspective view of a ground contact
of the first connector element of the connector assem-
bly according to fig. 10.

Fig. 13 shows in perspective an outer conductor
of the second connector element with two female sig-
nal contacts.

Fig. 14 is a top view of an alternative embodiment
or the first connector element according to the inven-
tion.

Fig. 15 is a section according to the line XV-XV
of fig. 14.

Fig. 16 is a perspective view of an outer conduc-
tor with signal contact of the first connector element
of fig. 14.

Fig. 17 is a section corresponding with fig. 15 of
a first connector element with amended connection to
a printed circuit board.

Fig. 18 shows in perspective the outer conduc-
tors with signal contacts of the connector element of
fig. 17.

Referring to fig. 1 there is shown a cross-section
of a connector assembly 1 comprising a first connec-
tor element 2 with a first housing 3 of insulating ma-
terial and contact pins 4 and 5 arranged in parallel
rows r and columns c (see fig. 3). These contact pins
4, 5 each have a connection element 6, by which the
contact pins 4, 5 can be connected with the plated in-
ner wall of holes in a printed circuit board 7 indicated
by a dashed. To this end the connection elements 6
are preferably provided with a known press-fit portion
not further shown.

As indicated in figs. 1 and 3, the connector ele-
ment 2 comprises two rows with signal contact pins 4
which are indicated by an s, wherein at both sides of
each row with only signal contact pins 4 a row with
only ground contact pins 5 indicated by a g is provid-
ed. The arrangement is such that a column with only
ground contact pins 5 is provided on both sides of
each column ¢ with alternatingly signal contact pins
4 and ground contact pins 5. The rows with contact
pins 4, 5 have a fixed intermediate spacing of 2mm,
while in row direction the ground contact pins 5 lie at
a fixed intermediate spacing of 2mm and the signal
contact pins 4 lie at a fixed intermediate spacing of
4mm.
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The connector assembly 1 is further provided
with a second connector element 8 with a second
housing 9 of insulating material adapted to be insert-
ed with a mating side 10 in the first housing 3 of the
connector element 2. The second connector element
8 is shown in perspective in fig. 5 and includes two
rows with female signal contacts 11 for contacting the
signal contact pins 4 when the second housing 9 is re-
ceived in the first housing 3. Each signal contact 11
is enclosed by an outer conductor 12 which seen in
column direction has opposite contact springs 13. In
mated position these contact springs 13 contact the
ground contact pins 5 of the first connector element
2 lying in the same column as the corresponding sig-
nal contact pin 4.

Seen in row direction the outer conductors 12
have opposite contact tongues 14 adapted to contact
ground contact plates 15 located on both sides of
each outer conductor 12 in the second housing 9. The
contact tongues 14 lying at the mating side in fig. 5
conduct the current to the inner side of the outer con-
ductor 12 whereas the contact tongues 14 lying at the
other end conduct the current from the inner side of
the outer conductor to the ground contact plates 15.

Fig. 4a shows one ground contact plate 15 in per-
spective. This ground contact plate 15 is provided
with female contact elements 16 at the mating side,
which contact elements 16 cooperate with the col-
umns with only ground contact pins 5 of the first con-
nector element 2. In this manner a very good ground
connection between both connector elements 2, 8 is
obtained, wherein a favourable current distribution in
the outer conductors 12 occurs.

Opposite of the mating side the ground contact
plates 15 extend beyond the connection elements 17
of the signal contacts 11. At these sides the ground
contact plates 15 have connection elements 18 for
connection to a printed circuit board 70 indicated with
a dashed line in fig. 1. The connection elements 17
and 18 maybe provided with a press-fit portion.

It is noted that the open space between each two
succeeding ground contact plates 15 can be closed
by providing a ground contact plate 15 with exten-
sions which extend from this ground contact plate 15
to the adjacent ground contact plate 15. Thereby the
signal contacts 11 will be fully enclosed by ground
contact plates.

Due to the fact that the signal contacts 11 are sur-
rounded by the outer conductors 12 and are further
enclosed between the ground contact plates 15, the
signal contacts 11  with the outer conductor
12/ground contact plates 15 form a transmission line
with a geometry, of which the electrical parameters
and thereby the performance as circuit element can
be determined. The signal contacts 11 are mounted
in the outer conductors 12 by means of dielectric in-
serts 19. These dielectric inserts 19 which can be
manufactured by injection molding at low costs, have
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a predetermined dielectric constant. By providing
larger or smaller recesses so that more or less air is
present between the signal contacts 11 and the outer
conductors 12, this dielectric constant can be deter-
mined and thereby among others the impedance of
the transmission line formed by the signal contacts 11
and the outer conductors 12/ground contact plates
15. In this manner a connection can be realized with
a constant impedance, wherein cross-talk between
signal contacts cannot occur because each signal
conductor is surrounded by a ground conductor.

The connection elements 17, 18 of the signal
contacts 11 and the ground contact plates 15 may
also be made as contact springs adapted for surface
mounting as appears from fig. 2, showing a connector
assembly, the connector element 2 of which fully cor-
responds with the connector element 2 of fig. 1 and
the connector element 8 of which is provided with
ground contact plates 20 and signal contacts 11
adapted for surface mounting. The connection ele-
ments are indicated by 17’ and 18’. Fig. 4b shows in
perspective a ground contact plate 20 used in the em-
bodiment according to fig. 2.

Fig. 6 shows a cross-section of a connector as-
sembly 21 mainly made in the same manner as the
connector assembly according to fig. 2. In this case
however two rows of ground contact pins 5 are mount-
ed between the two rows of signal con) tact pins 4.
Ground contact plates 23 each having a contact
spring 18’ are used, which contact plates 23 can only
contact the ground contact pins 5 on both sides of the
corresponding signal contact pins 4. Thereby separat-
ed ground connections for the two rows of signal con-
tact pins 4 are obtained. Due to the increased width
of the connector assembly 21 it is also possible to use
a printed circuit board 22 with increased thickness.

Fig. 7 shows in perspective one outer conductor
24 which can be mounted in the second connector
element 8 for connecting coaxial cables 25 to the
printed circuit board 7. The outer conductor 24 com-
prises a connection element 26 to provide a simple
connection with the outer conductor 27 of the coaxial
cable 25. To this end the connection element 26 is
first bent around the outer conductor 27. The signal
contact not further shown and mounted in the outer
conductor 24 by the dielectric insert 19, has a connec-
tion element 28 for connecting the inner conductor 29
of the coaxial cable 25. The connection between the
outer conductor 27 and the inner conductor 29 can be
obtained by soldering. After connecting the coaxial
cable 25 the parts 30 which are bent open and one of
which is not shown in fig. 7 for the sake of clearness,
are closed.

Fig. 8 shows a perspective view of an amended
embodiment of the second connector element 8 with
the housing 9, wherein the outer conductors 12 at the
side opposite of the mating side 10 are provided with
an extension 31 having two ground contact pins 32 to
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be connected to a printed circuit board 33. In fig. 8a
one of the outer conductors with dielectric insert 19
and both ground contact pins 32 is shown in perspec-
tive. The ground contact pins 32 can be provided with
a press-fit portion. As appears from fig. 8a, the con-
tact pins 32 are lying with respect to the longitudinal
direction of the outer conductor 12 diagonally with re-
spect to each other. Straight opposite of each contact
pin 32 a recess 34 is provided, leaving free a hole 35
of the printed circuit board 33 which is intended to re-
ceive the ground contact pin 32 of an adjacent outer
conductor 12.

In the embodiment of the second connector ele-
ment 8 according to fig. 8 it is possible to give each
group of one or more signal contacts a ground con-
nection which is independent of the same of other
groups of signal contacts. Thereby a programmable
lay-out of ground connections is possible. By way of
illustration fig. 9 schematically shows a section of the
housing 9 of the connector element 8, wherein for the
sake of clearness the outer conductors 12 and the in-
serts 19 are not shown. In fig. 9 the signal contacts
11 are indicated by an open rectangle, whereas the lo-
cations for the contact pins 4, 5 are indicated by shad-
ed squares. In the second connector element 8 ac-
cording to fig. 8 ground contact plates 36 are used
which are separated for the two rows of signal contact
pins 4 and which are indicated in fig. 9 by an oblique
shading. These ground contact plates 36 have only
one female contact element 16 which can only contact
a corresponding ground contact pin 5 of the outer-
most rows of ground contact pins 5. In the embodi-
ment shown insulating plates 37 (indicated by a hori-
zontal shading) are provided at three locations in the
housing 9 of the second connector element 8, while
in the middle row of ground contact pins 5 only one
ground contact pin 5 is mounted and four non-conduc-
tive insulating pins 38 (also horizontally shaded).
Thereby the outer conductors 12 of different groups
of signal contact pins 4 and corresponding female sig-
nal contacts 11 are insulated with respect to each
other, so that the ground connection of these groups
is separated and these groups cannot effect each
other. By mounting at suitable locations the insulation
pins 38 and insulating plates 37 instead of ground
contact plates 36 and ground contact pins 5, each de-
sired group of signal contacts with common ground
connection can be realized. It is noted that instead of
insulating pins 38 it is sufficient just to omit the ground
contact pins 5 for separating the outer conductors 12
lying in one column.

The ground contact plates 36 can also be coated
on one side with an insulating layer to obtain a sepa-
ration between adjacent outer conductors 12. There-
by not only a separation is possible but the outer con-
ductor 12 lying at the conductive side of the ground
contact plate 36 maintains its ground connection
through this ground contact plate.



7 EP 0 446 980 B1 8

Fig. 10 shows a cross-section of a connector as-
sembly 39, wherein the first connector element 40
mainly corresponds with the first connector element
of fig. 1. In this case however the contact pins 4, 5 are
located in column direction at a mutual distance of
2,5mm. The signal contact pins 4 lie at an intermedi-
ate spacing of 4,5mm. Each three subsequent ground
contact pins 5 are united into a ground contact lip 41
shown in fig. 12, which can have three connection ele-
ments 42 with a mutual spacing of 1,5mm.

As appears from fig. 10, the connector assembly
39 comprises a second connector element 43 which
in the same manner as the second connector element
8 is provided with two rows of female signal contacts.
The second connector element 43 further comprises
for each signal contact an outer conductor 44 and 45,
respectively, having an extension 46 and 47, respec-
tively. The outer conductors 44, 45 are perspectively
shown in fig. 11. The extensions 46, 47 have four con-
nection elements 48 which may be provided with a
press-fit portion. The outer conductors 44, 45 further
have two contact springs 49 on both sides for contact-
ing the ground contact lips 41 which are adjacent on
both sides of the corresponding signal contact pin 4
of the first connector element 40. Thereby the ground
connection is separated for each column of signal
contacts. If two rows of ground contact pins 5 are pro-
vided between both rows of signal contact pins 4 as
in the embodiment of fig. 6, each signal contact pin 4
can have a separated ground connection.

Although not shown in fig. 11, each female signal
contact is mounted in the corresponding outer con-
ductor 44, 45 also by means of a dielectric insert in
the connector assembly 39. In fig. 10 two connection
elements 50 of the female signal contacts of the sec-
ond connector element 43 are shown.

It is noted that in the embodiments of figs. 8 and
10 the signal contacts and the outer conductors of the
second connector element are provided with connec-
tion elements for mounting in plated holes of a printed
circuit board. Of course, also in these embodiments
the connection elements can be made as contact
springs for surface mounting.

Although in the above-described embodiments
of the invention each female signal contact is en-
closed by an outer conductor, it is also possible to
mount two or more signal contacts within one outer
conductor. Thereby twinax or triax connections with
the same favourable properties can be obtained. The
connector assembly according to the invention is
therefor for example also suitable for use in systems
equiped with ECL circuits.

Fig. 13 shows in perspective as an example an
outer conductor 51 of a second connector element not
shown, in which two female signal contacts 52 are
mounted by means of an insert 53. The outer conduc-
tor 51 comprises ground connection elements 54,
whereas the signal contacts 52 each have a connec-
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tion element 55. Further the outer conductor 51 is pro-
vided with contact springs 56 for contacting ground
contacts of the corresponding signal contact of the
first connector element not shown. It will be clear that
both connector elements can be made in the above-
described manner for the remaining part.

The described connector assemblies already
give a substantial improvement as to the high fre-
quency performance. A further improvement can
even be obtained if the signal contacts of the first con-
nector element are mounted in an outer conductor in
the same manner as the signal contacts of the second
connector element.

Figs. 14 and 15 show a top view and a section,
respectively, of a first connector element 56, wherein
each signal contact 4 is enclosed by an outer conduc-
tor 57 along the portion of the signal contact extend-
ing in the insulating material of the first housing 3. The
signal contacts 4 are in this case mounted in the outer
conductor 57 by means of an insert 58. It is noted that
in this case also two or more signal contacts 4 can be
enclosed by a common outer conductor 57.

The ground contacts 5 of the connector element
56 each comprise a plate-like portion 59 contacting
the outer conductor 57 of adjacent signal contacts 4.
Atthe location of the contact points the outer conduc-
tors 57 are provided with a contact tongue 60 as
shown in fig. 16.

Infig. 17 a section as in fig. 15 of a first connector
element 61 is shown, which connector element 61 is
adapted for a perpendicular connection to a printed
circuit board in dicated by a dashed line.

In this case the outer conductors 57 comprise an
extension 62 which in the same manner as the exten-
sions 31 of the outer conductors 12 is provided with
ground connection elements 63. In this case the
ground contacts 5 are made without connection ele-
ments 6. By way of illustration the outer conductors
57 with extensions 62 are perspectively shown in fig.
18. As appears from fig. 18, the connection elements
63 are provided in the same manner as the connec-
tion elements 32 of the extension 31 of the outer con-
ductors 12. Also in this case recesses 34 are made for
the connection elements of adjacent outer conduc-
tors. In fig. 18 the signal contact pins 4 with their con-
nection elements 6 can also be seen.

It is noted that in the described embodiments of
the connector assembly according to the invention
the first con nector element comprises rows of only
signal contacts. It is however also possible to mount
a ground contact between subsequent signal ontacts.
In that case the ground contact plates of the corre-
sponding second connector elements can be omitted
so that the ground contacts lying in a row of signal
contacts can directly contact the outer conductors
through suitable contact springs or the like.

In the first connector element 56 according to fig.
14 it is also possible to mount ground contacts be-
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tween subsequent signal contacts.

Further it is noted that it is possible to use for ex-
ample U-shaped outer conductors, wherein the sub-
sequent outer conductors join each other so that more
or less closed outer conductors are obtained.

The connector assembly according to the inven-
tion can also be provided with signal contacts mount-
ed in the usual manner which of course are only suit-
able for relatively low frequency signals.

From the above description it will be clear that the
invention provides a connector assembly wherein the
signal contacts with corresponding outer conductors
can be considered as a transmission line with such a
geometry that the electrical parameters of the con-
nector assembly can be determined. Thereby it is pos-
sible to adapt the impedance of the signal contacts to
the output impedance of the signal source and in put
impedance of the receiver.

The connector assembly according to the descri-
bed embodiments of the invention provides a connec-
tion with a predetermined impedance between print-
ed circuit boards or between a printed circuit board
and a multi-core cable. The manufacturing costs of
this connector assembly are relatively low because all
signal and ground contacts and outer conductors can
be manufactured by stamping and forming. Further
both press-fit and surface mounting connections to
printed circuit boards are possible. The connection
between male and female contacts can be compared
with the same of the known connector assemblies so
that the favourable mechanical properties thereof,
like mating and unmating forces and in particular the
tolerances with respect to the mutual positions of the
contacts, are maintained when used in rack and panel
configurations.

The invention is not restricted to the above-
described embodiments which can be varied in a
number of ways within the scope of the following
claims.

Claims

1. Connector assembly (1, 21, 39) for printed circuit
boards (7), comprising
a first connector element (2, 40, 56, 61)
with a first housing (3) of insulating material and
regularly arranged male signal and ground con-
tacts (4,5) connectable to a printed circuit board,
and
a second connector element (8, 43) with a
second housing (9) of insulating material, which
can be inserted with a mating side (10) into the
first housing, and with regularly arranged female
signal and ground contacts (11, 16, 52) with a
connection element (17, 18), which female con-
tacts will contact the corresponding male con-
tacts when the second housing is received in the
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first housing, wherein said second connector ele-
ment (8, 43) is provided with a plurality of outer
conductors (12, 24, 44, 45, 51), each of said outer
conductors mainly enclosing at least one signal
contact (11, 52) in a circumferential direction and
each of said outer conductors having contact
means (13, 49, 56) adapted to contact the adja-
cent ground contacts (5) of the/each correspond-
ing signal contact (4) of the first connector ele-
ment (2, 40, 56, 61), wherein each outer conduc-
tor of the second connector element is provided
with a dielectric insert (19, 53), the/each corre-
sponding signal contact being mounted in said in-
sert,

characterized in that the contact means
of each outer conductor (12, 24, 44, 45, 51) of the
second connector element (8) is formed out of the
outer conductor as contact springs (13, 49, 56) for
contacting the ground contacts (5) of the first
connector element (2, 40, 56, 61).

Connector assembly according to claim 1, where-
in the male and female contacts are arranged in
parallel rows and columns, characterized in that
the first connector element (2) comprises at least
one row with signal contacts (4), wherein a row
with only ground contacts (5) is provided at both
sides of each row with signal contacts (4).

Connector assembly according to claim 1 or 2,
characterized in that the first connector element
(2) is provided with a column with only ground
contacts (5) at both sides of each column with
one or more signal contacts (4) and ground con-
tacts (5).

Connector assembly according to anyone of the
preceding claims, characterized in that each
outer conductor (12, 44, 45, 51) of the second
connector element (8) has an extension (31, 46,
47) opposite of the mating side (10), said exten-
sion having ground connection elements (32, 48,
54).

Connector assembly according to claim 4, char-
acterized in that each outer conductor (12) of the
second connector element (8) has two connec-
tion pins (32) for connection to a printed circuit
board (33), which connection pins are located di-
agonally with respect to the longitudinal direction
of the outer conductor, wherein opposite of each
connection pin (32) a recess (34) is provided in
the outer conductor for receiving the connection
pin (32) of an adjacent outer conductor (12).

Connector assembly according to anyone of the
preceding claims, characterized in that seen in
the direction of the respective row of signal con-



10.

1.

1" EP 0 446 980 B1

tacts (4) each outer conductor (12, 24, 44, 45, 51)
is provided with opposite contact tongues (14) for
contacting ground contact plates (15, 20, 23)
which can be mounted at both sides of each outer
conductor in the second housing (9), said ground
contact plates (15, 20, 23) being provided with fe-
male contact elements (16) at the mating side
(10) for contacting the ground contacts (5) of the
first connector element (2, 40, 56, 61).

Connector assembly according to claim 6, char-
acterized in that a ground contact plate (15, 20,
23) is provided at both sides of each outer con-
ductor (12, 24, 44, 45, 51), said ground contact
plate (15, 20, 23) having ground connection ele-
ments (18, 18’) at the side opposite of the mating
side (10).

Connector assembly according to claim 7, char-
acterized in that each ground contact plate (15,
20, 23) extends at the side opposite of the mating
side (10) beyond the connection elements (17,
17’) of the signal contacts (11).

Connector assembly according to claim 6, 7 or 8,
characterized in that the first connector element
(2) comprises two rows with ground contacts (5)
between two rows with signal contacts (4),
wherein each ground contact plate (23) of the
second connector element can only contact the
ground contacts (5) of the rows with ground con-
tacts at both sides of the corresponding row with
signal contacts (4).

Connector assembly according to anyone of
claims 4-9, characterized in that a ground con-
tact plate (36) can be provided or not, as desired,
adjacent to each of the outer conductors (12) of
each row with signal contacts (11) of the second
connector element, which ground contact plate
(36) is adapted to contact a ground contact (5) of
rows with ground contacts which are not adjacent
to other rows of signal contacts (4), wherein a
ground contact (5) can be provided or not, as de-
sired, in each column with two or more signal con-
tacts (4) of the first connector element between
two signal contacts.

Connector assembly according to claim 10, char-
acterized in that at the absence of a ground con-
tact plate (36) an insulation plate (37) with an in-
sulation layer at one side is provided adjacent an
outer conductor (12) of the second connector ele-
ment and in that at the absence of a ground con-
tact (5) between two signal contacts in the same
column of the first connector element an insulat-
ing pin (38) is provided.
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13.

14.

15.

16.

17.

18.

12

Connector assembly according to claim 4, char-
acterized in that the ground contacts (5) of the
first connector element are united in groups in
each row into ground contact lips (41), wherein
each outer conductor (44, 45) of the second con-
nector element is adapted to contact only those
ground contact lips (41) which are adjacent the
corresponding signal contact on both sides there-
of.

Connector assembly according to anyone of the
preceding claims, characterized in that one or
more outer conductors (24) and corresponding
signal contacts of the second connector element
are provided with connection elements (26, 28)
for connecting a coaxial cable (25).

Connector assembly according to anyone of the
preceding claims, characterized in that the first
connector element (56, 61) is provided with a
plurality of outer conductors (57), each of said
outer conductors mainly enclosing at least one
signal contact (4) in a circumferential direction
along at least the part of the/each signal contact
extending in the insulating material of the first
housing and each of said outer conductors being
adapted to contact the adjacent ground contacts
(5) of the/each corresponding signal contact (4)
of the first connector element.

Connector assembly according to claim 14, char-
acterized in that each outer conductor (57) of the
first connector element (56, 61) is provided with
a dielectric insert (58), the/each corresponding
signal contact (4) being mounted in said insert.

Connector assembly according to claim 14 or 15,
characterized in that each outer conductor (57)
is provided with contact tongues (60) for contact-
ing the ground contacts (5).

Connector assembly according to claim 16, char-
acterized in that the ground contacts (5) of the
first connector element (56, 61) each comprise a
plate-like part (59) for contacting a contact ton-
gue (60) of the outer conductor (57) of the/each
adjacent signal contact (4).

Connector assembly according to anyone of the
claims 14-17, characterized in that each outer
conductor (57) of the first connector element (61)
is provided with an extension (62) at its side op-
posite of the second connector element, said ex-
tension (62) being provided with ground connec-
tion elements (63) for connecting the ground con-
tacts (5) to a printed circuit board, said ground
connection elements (63) extending perpendicu-
lar to the longitudinal direction of the outer con-
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ductor.

Patentanspriiche

Verbinderanordnung (1, 21, 39) fiir gedruckte Lei-
ter platten (7), mit

- einem ersten Verbinderelement (2, 40, 56,
61) mit einem ersten Gehéuse (3) aus iso-
lierendem Material und gleichmaRig verteilt
angeordneten Signal- und Erdungssteck-
kontakten (4, 5), die mit der Leiterplatte ver-
bindbar sind, und

- einem zweiten Verbinderelement (8, 43) mit
einem zweiten Gehduse (9) aus isolieren-
dem Material, welches mit einer Steckseite
(10) in das erste Gehduse eingesteckt wer-
den kann, welches gleichméRig verteilt ange-
ordnete Signal- und Erdungskontaktbuchsen
(11, 16, 52) mit einem Verbindungselement
(17, 18) aufweist, wobei die Kontaktbuchsen
die entsprechenden Steckerkontakte verbin-
den wenn das zweite Gehaduse in dem ersten
Gehause aufgenommen ist, wobei das zwei-
te Verbinderelement (8, 43) mit einer Viel-
zahl auRerer Leiter (12, 24, 44, 45, 51) aus-
gerustet ist, von denen jeder im wesentli-
chen mindestens einen Signalkontakt (11,
52) in einer Umfangsrichtung aufweist und
jeder auBere Kontakt Kontaktmittel (13, 49,
56) aufweist, die so ausgebildet sind, daR
sie mit den benachbarten Erdungskontak-
ten (5) des/bzw. eines jeden entsprechen-
den Signalkontakts (4) des ersten Kontakt-
elements (2, 40, 56, 61) in Kontakt stehen,
wobei jeder duRere Leiter des zweiten Ver-
binderelements mit einem dielektrischen
Einsatz (19, 53) ausgeristet ist, indem
der/bzw. jeder entsprechende Signalkon-
takt in diesem Einsatz montiert ist,
dadurch gekennzeichnet, da
das Kontaktmittel eines jeden duferen Lei-
ters (12, 24, 44, 45, 51) des zweiten Verbin-
derelements (8) aus dem aulReren Leiter als
Kontaktfedern (13, 49, 56) geformt ist, um
die Erdungskontakte (5) des ersten Verbin-
derelements (2, 40, 56, 61) zu kontaktieren.

2. Verbinderanordnung nach Anspruch 1, wobei die

Steckerund Buchsenkontakte in parallelen Rei-
hen und Spalten angeordnet sind dadurch ge-
kennzeichnet, dal das erste Verbinderelement
(2) mindestens eine Reihe Signalkontakte (4)
aufweist, wobei eine Reihe mit ausschlieRlich Er-
dungskontakten (5) zu beiden Seiten jeder Reihe
mit Signalkontakten (4) angeordnet ist.

3. Verbinderanordnung nach Anspruch 1 oder 2, da-
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durch gekennzeichnet, da das erste Verbinder-
element (2) mit einer Spalte mit ausschlieRlich Er-
dungskontakten (5) versehen ist, wobei zu bei-
den Seiten einer jeden Spalte ein Signalkontakt
(4) oder mehrere Signalkontakte (4) und Er-
dungskontakte (5) angeordnet sind.

Verbinderanordnung nach einem der vorstehen-
den Anspriiche, dadurch gekennzeichnet, daB je-
der auBere Leiter (12, 44, 45, 51) des zweiten
Verbinderelements (8) eine Verlangerung (31,
46, 47) gegeniiber der Steckseite (10) aufweist,
wobei die Verlangerung Erdungsverbindungsele-
mente (32, 48, 54) aufweist.

Verbinderanordnung nach Anspruch 4, dadurch
gekennzeichnet, daB jeder dulere Leiter (12) des
zweiten Verbinderelements (8) zwei Verbin-
dungsstifte (32) aufweist zur Verbindung mit ei-
ner gedruckten Leiterplatte (33), wobei die Ver-
bindungsstifte diagonal beziiglich der Langsrich-
tung der &ulReren Leiter angeordnet sind, wobei
gegeniiber jedem Verbindungsstift (32) eine Aus-
sparung (34) in dem &ulieren Leiter vorgesehen
ist um den Verbindungsstift (32) eines benach-
barten duferen Leiters (12) aufzunehmen.

Verbinderanordnung nach einem der vorstehen-
den Anspriiche, dadurch gekennzeichnet, dal in
Richtung der Reihe von Signalkontakten (4) ge-
sehen jeder dulere Leiter (12, 24, 44, 45, 51) mit
gegeniiberliegenden Kontaktzungen (14) verse-
hen ist um die Erdungskontaktplatten (15, 20, 23)
zu kontaktieren, die zu beiden Seiten eines jeden
dulleren Leiters in dem zweiten Gehéduse (9) an-
geordnet sein kénnen, wobei die Erdungskon-
taktplatten (15, 20, 23) mit Kontaktbuchsenele-
menten (16) auf der Stekkerseite (10) versehen
sind, um die Erdungskontakte (5) des ersten Ver-
bindungselements (2, 40, 56, 61) zu kontaktie-
ren.

Verbinderanordnung nach Anspruch 6, dadurch
gekennzeichnet, dall die Erdungskontakiplatte
(15, 20, 23) zu beiden Seiten eines jeden dule-
ren Leiters (12, 24, 44, 45, 51) angeordnet ist, wo-
bei die Erdungskontaktplatte (15, 20, 23) Er-
dungsverbindungselemente (18, 18’) auf der der
Steckseite (10) gegeniiberliegenden Seite auf-
weist.

Verbinderanordnung nach Anspruch 7, dadurch
gekennzeichnet, dal jede Erdungskontakiplatte
(15, 20, 23) sich zur Steckseie (10) entgegenge-
setzten Seite hinter die Verbindungselemente
(17, 17") der Signalkontakte (11) erstreckt.

9. Verbinderanordnung nach Anspruch 6, 7 oder 8,
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dadurch gekennzeichnet, daR das erste Verbin-
dungselement (2) zwei Reihen Erdungskontakte
(5) zwischen zwei Reihen mit Signalkontakten
(49 aufweist, wobei jede Erdungskontaktplatte
(23) des zweiten Verbindungselements nur die
Erdungskontakte (5) der Reihen mit Erdungskon-
takten auf beiden Seiten der entsprechenden
Reihe Signalkontakte (4) kontaktieren kann.

Verbinderanordnung nach einem der Anspriiche
4 - 9, dadurch gekennzeichnet, dalk eine Er-
dungskontaktplatte (36) nach Wunsch vorgese-
hen sein kann oder nicht, die benachbart zu je-
dem der duBBeren Leiter (12) einer jeden Reihe Si-
gnalkontakte (11) des zweiten Verbindungsele-
ments angeordnet ist, wobei die Erdungskontakt-
platte (36) so ausgebildet ist, daR sie einen Er-
dungskontakt (5) der Reihen mit Erdungskontak-
ten verbindet, die nicht benachbart zu den ande-
ren Reihen von Signalkontakten (4) sind, wobei
ein Erdungskontakt (5) nach Wunsch in jeder
Spalte mit zwei oder mehr Signalkontakten (4)
des ersten Verbinderelements zwischen zwei Si-
gnalkontakten vorgesehen sein kann oder nicht.

Verbinderanordnung nach Anspruch 10, dadurch
gekennzeichnet, daR bei Nichtvorhandensein ei-
ner Erdungskontaktplatte (36) eine Isolierplatte
(37) mit einer Isolierschicht auf einer Seite be-
nachbart zu dem auferen Leiter (12) des zweiten
Verbinderelements vorgesehen ist und dadurch,
dal} in Abwesenheit eines Erdungskontakts (5)
zwischen zwei Signalkontakten in der gleichen
Spalte des ersten Verbinderelements ein Isolier-
stift (38) vorgesehen ist.

Verbinderanordnung nach Anspruch 4, dadurch
gekennzeichnet, dal die Erdungskontakte (5)
des ersten Verbinderelements in Gruppen in je-
der Reihe in Erdungskontaktlippen (41) verbun-
den sind, wobei jeder duere Leiter (44, 45) des
zweiten Verbinderelements ausgebildet ist um
nur solche Erdungskontaktlippen (41) zu kontak-
tieren, die benachbart zu dem entsprechenden
Signalkontakt auf beiden Seiten davon liegt.

Verbinderanordnung nach einem der vorstehen-
den Anspriiche, dadurch gekennzeichnet, daB ei-
ner oder mehrere der &ueren Leiter (24) und der
entsprechenden Signalkontakte des zweiten Ver-
binderelements mit Verbindunselementen (26,
28) versehen sind, um ein Koaxialkabel (25) zu
verbinden.

Verbinderanordnung nach einem der vorstehen-
den Anspriiche, dadurch gekennzeichnet, daf
das erste Verbinderelement (56, 61) mit mehre-
ren duBeren Leitern (57) versehen ist, die im we-
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sentlichen mindestens einen Signalkontakt (4) in
einer Umfangsrichtung entlang wenigstens des
Teils des Signalkontakts bzw. der Signalkontakte
umgibt, der sich in dem Isoliermaterial des ersten
Gehduses erstreckt, und wobei jeder der duRe-
ren Leiter ausgebildet ist um die benachbarten
Erdungskontakte (5) des entsprechenden Signal-
kontakts bzw. der entsprechenden Signalkontak-
te (4) des ersten Verbinderelements zu kontaktie-
ren.

Verbinderanordnung nach Anspruch 14, dadurch
gekennzeichnet, daB jeder duBere Leiter (57) des
ersten Kontaktelements (56, 61) mit einem di-
elektrischen Einsatz (58) versehen ist, wobei der
entsprechende Signalkontakt (4) bzw. die ent-
sprechenden Signalkontakte (4) in dem Einsatz
montiert sind.

Verbinderanordnung nach Anspruch 14 oder 15,
dadurch gekennzeichnet, daR jeder duRere Leiter
(57) mit Kontaktzungen (60) versehen ist, zum
Kontaktieren der Erdungskontakte (5).

Verbinderanordnung nach Anspruch 16, dadurch
gekennzeichnet, dal® die Grundkontakte (5) des
ersten Verbindungselements (56, 61) jeweils ein
plattendhnliches Teil (59) aufweisen zum Kon-
taktieren einer Kontaktzunge (60) des &ulieren
Leiters (57) des benachbarten Signalkontakts (4)
bzw. der benachbarten Signalkontakte (4).

Verbinderanordnung nach einem der Anspriiche
14 - 17, dadurch gekennzeichnet, dal jeder &u-
Rere Leiter (57) des ersten Verbinderelements
(61) mit einer Verldngerung (62) auf seiner im
zweiten Verbindungselement gegeniiberliegen-
den Seite versehen ist, wobei die Verlangerung
(62) mit Erdungsverbindungselementen (63) ver-
sehen ist, zum Verbinden der Erdungskontakte
(5) mit einer gedruckten Leiterplatte, wobei die
Erdungsverbindungselemente (63) sich senk-
recht zu der Langsrichtung des duReren Leiters
erstrecken.

Revendications

Ensemble de connexion (1, 21, 39) pour cartes de
circuits imprimés (7) comprenant

un premier élément connecteur (2, 40, 56,
61) avec un premier logement (3) en matériau iso-
lant et des contacts (4, 5) males de signaux et de
masse disposés régulierement pouvant étre
connectés sur une carte de circuits imprimés, et

un second élément connecteur (8, 43)
avec un second logement (9) en matériau isolant,
pouvant étre introduit par un cété de couplage



17 EP 0 446 980 B1

(10) dans le premier logement, et avec des
contacts femelles de signaux et de masse dispo-
sés régulierement (11, 16, 52) avec un élément
de connexion (17, 18), lesquels contacts femelles
viennent en contact avec les contacts méales
correspondants lorsque le second logement est
amené dans le premier logement, dans lequel le
second élément connecteur (8, 43) est muni de
plusieurs conducteurs extérieurs (12, 24, 44, 45,
51), chacun de ces conducteurs extérieurs enfer-
mant principalement un contact de signaux (11,
52) dans une direction périphérique et chacun de
ces conducteurs extérieurs ayant des moyens de
contact (13, 49, 56) aptes a contacter les contacts
de masse contigus (5) du/de chaque contact de
signal correspondant (4), du premier élément
connecteur (2, 40, 56, 61), dans lequel chaque
conducteur extérieur du second élément connec-
teur est muni d’un insert diélectrique (19, 53),
le/chaque contact de signal correspondant étant
monté dans cet insert,

caractérisé en ce que les moyens de
contact de chaque conducteur extérieur (12, 24,
44, 45, 51) du second élément connecteur (8) est
formé a partir du conducteur extérieur sous forme
de ressort de contact (13, 49, 56) pour la mise en
contact des contacts de masse (5) du premier
élément connecteur (2, 40, 56, 61).

Ensemble connecteur selon la revendication 1,
dans lequel les contacts méles et femelles sont
disposés en rangées et en colonne paralléles, ca-
ractérisé en ce que le premier élément connec-
teur (2) comprend au moins une rangée avec des
contacts de signal (4), dans lequel une rangée
avec seulement les contacts de masse (5) est do-
tée des deux cotés de chaque rangée de contacts
de signal (4).

Ensemble de connexion selon la revendication 1
ou 2, caractérisé en ce que le premier élément
de connexion (2) est muni d’'une colonne avec
seulement des contacts de masse (5) des deux
coOtés de chaque colonne avec un ou plusieurs
contacts de signal (4) et des contacts de masse

®).

Ensemble connecteur selon 'une quelconque
des revendications précédentes, caractérisé en
ce que chaque conducteur extérieur (12, 44, 45,
51) du second élément connecteur (8) présente
une extension (31, 46, 47) en regard du cbté de
couplage (10), cette extension comportant des
éléments de connexion de masse (32, 48, 54).

Ensemble connecteur selon la revendication 4,
caractérisé en ce que chaque conducteur exté-
rieur (12) du second élément connecteur (8)
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comporte deux broches de connexion (32) pour la
connexion sur une carte de circuits imprimés
(33), lesquelles broches de connexion sont si-
tuées diagonalement par rapport a la direction
longitudinale du conducteur extérieur, dans le-
quel en opposition a chaque broche de connexion
(32) est ménagé un évidement (34) dans le
conducteur extérieur pour recevoir la broche de
connexion (32) d’'un conducteur extérieur contigu
(12).

Ensemble connecteur selon 'une quelconque
des revendications précédentes, caractérisé en
ce que vu dans la direction de la rangée respec-
tive des contacts de signal (4), chaque conduc-
teur extérieur (12, 24, 44, 45, 51) est doté de lan-
guettes de contact opposées (14) pour venir en
contact avec les plagues de contact de masse
(15, 20, 23) qui peuvent étre montées des deux
coOtés de chaque conducteur extérieur dans le se-
cond logement (9), ces plaquettes de contact de
masse (15, 20, 23) étant dotées d’éléments de
contact femelles (16) sur le c6té de couplage (10)
pour la mise en contact des contacts de masse
(5) du premier élément connecteur (2, 40, 56, 61).

Ensemble connecteur selon la revendication 6,
caractérisé en ce qu’il est prévu une plaquette
de contact de masse (15, 20, 23) des deux cbtés
de chaque conducteur extérieur (12, 24, 44, 45,
51), cette plaquette de contact de masse (15, 20,
23) comportant des éléments de connexion de
masse (18, 18’) sur le c6té opposé du coté de
couplage (10).

Ensemble connecteur selon la revendication 7,
caractérisé en ce que chaque plaquette de
contact de masse (15, 20, 23) s’étend sur le cbté
opposé au cbté de couplage (10) au-dela des élé-
ments de connexion (17, 17’) des contacts de si-
gnal (11).

Ensemble connecteur selon la revendication 6, 7
ou 8, caractérisé en ce que le premier élément
connecteur (2) comprend deux rangées avec des
contacts de masse (5) entre deux rangées avec
des contacts de signal (4), dans lequel chaque
plaguette de contact de masse (23) du second
élément connecteur ne peut contacter que les
contacts de masse (5) des rangées avec les
contacts de masse des deux cotés de la rangée
correspondante avec les contacts de signal (4).

Ensemble connecteur selon 'une quelconque
des revendications 4-9, caractérisé en ce
qu’une plaquette ae contact de masse (16) peut
étre dotée ou non, selon les souhaits, de fagon
contigué a chaque conducteur extérieur (12) de
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chaque rangée de contacts de signaux (11) du
second élément connecteur, laquelle plaquette
de contact de masse (36) est apte & venir en
contact avec un contact de masse (5) des ran-
gées avec des contacts de masse qui ne sont pas
contigués aux autres rangées des contacts de si-
gnal (4), dans lequel un contact de masse (5) peut
étre doté ou non, selon les souhaits, dans cha-
que colonne de deux ou de plus de deux contacts
de signal (4) du premier élément connecteur en-
tre deux contacts de signal.

Ensemble connecteur selon la revendication 10,
caractérisé en ce qu’en I'absence d'une pla-
quette de contact de base (36), il est prévu une
plaquette isolante (37) avec une couche isolante
sur un c6té de fagon contigué a un conducteur ex-
térieur (12) du second élément connecteur et en
ce qu’en I'absence d’un contact de masse (5) en-
tre deux contacts de signal dans la méme colon-
ne du premier élément connecteur est prévu une
broche isolante (38).

Ensemble de connexion selon la revendication 4,
caractérisé en ce que les contacts de masse (5)
du premier élément connecteur sont unis par
groupe dans chaque rangée dans des lévres de
contact de masse (41), dans lequel chaque
conducteur extérieur (44, 45) du second élément
connecteur est apte a venir en contact unique-
ment avec les lévres de contact de masse (41) qui
sont contigués au contact de signal correspon-
dant sur ses deux cOtés.

Ensemble connecteur selon 'une quelconque
des revendications précédentes, caractérisé en
ce qu’il est prévu un ou plusieurs conducteurs
extérieurs (24) et des contacts de signal corres-
pondants du second élément connecteur avec
des éléments de connexion (26, 28) pour connec-
ter un céble coaxial (25).

Ensemble connecteur selon 'une quelconque
des revendications précédentes, caractérisé en
ce que le premier élément connecteur (56, 61)
est doté de plusieurs conducteurs extérieurs
(57), chaque conducteur extérieur renfermant
principalement au moins un contact de signal (4)
dans une direction circonférentielle le long d’au
moins la partie du ou de chaque contact de signal
s'étendant dans le matériau isolant du premier lo-
gement et chacun de ces conducteurs extérieurs
étant apte a venir en contact avec les contacts de
masse contigus (5) du/chaque contact de signal
correspondant (4) du premier élément connec-
teur.

Ensemble connecteur selon la revendication 14,
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caractérisé en ce que chaque conducteur exté-
rieur (57) du premier élément connecteur (56, 61)
est doté d'un insert diélectrique (58), le/chaque
contact de signal correspondant (4) étant monté
dans l'insert.

Ensemble connecteur selon la revendication 14
ou 15, caractérisé en ce que chaque conducteur
extérieur (57) est muni de languettes de contact
(60) pour la mise en contact des contacts de mas-
se (5).

Ensemble connecteur selon la revendication 16,
caractérisé en ce que les contacts de masse (5)
du premier élément connecteur (56, 61) compren-
nent chacun une partie en forme de plaquette
(59) pour la mise en contact d’'une languette de
contact (60) du conducteur extérieur (57) du/cha-
que contact de signal contigu (4).

Ensemble connecteur selon 'une quelconque
desrevendications 14-17, caractérisé en ce que
chaque conducteur extérieur (57) du premier élé-
ment connecteur (61) est muni d’'une extension
(62) sur son cdté opposé au second élément
connecteur, cette extension (62) étant dotée
d’éléments de connexion de base (63) pour
connecter les contacts de masse (5) a une carte
de circuits imprimés, ces éléments de connexion
de base (63) s’étendant perpendiculai- rement 2
la direction longitudinale du conducteur extérieur.
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