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CONNECTOR COMPRISING A PLURALITY OF CONNECTION STAGES

FIELD OF THE INVENTION

The instant invention relates to connectors
comprising a plurality of connection stages.

BACKGROUND OF THE INVENTION

For some connectors, such as described 1in US
5,865,645, a bent metallic ground connecting plate is used
for establishing the grounding connection between the
shielding surface of the connector and the Printed Circuit
Board (PCR). It also assists the mechanical integrity of
the connector.

Yet, a problem remains when connectors with
multiple connection stages are to be provided since the
vertical stacking of the mono-stage connectors of US
5,865,645 will not provide a grounding connection to the
Printed circuit board for the upper connectors.

This has been partly addressed by solutions whereby
the shielding plate extends vertically 1Dbetween the
plurality of connectors, and further extends backwards
horizontally from the Dbottom portion of the bottom
connector for establishing a grounding connection.
However, these solutions also have the inconvenience of
being bulky in their transition =zones from the vertical
portion to the horizontal portion, and thus prevent closer
mounting of such connectors to the support.

In addition, such solutions are often
inconvenienced by requiring important cutaways in the PCB
sections to physically accommodate such connectors, and to
prevent short circuits of the Printed Circuit Board tracks
by contact with the shielding portions providing grounding
from the connectors.

The instant invention has notably for object to

mitigate those drawbacks.
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SUMMARY OF THE INVENTION

To this aim, according to the invention, it is
provided a connector comprising at least a first and a
second connection stage each for mating with a regpective
mating connector having a shielding surface, the first
connection stage being stacked, along a stacking direction,
above the second connection stage which is disposed over a
circuit board to which the connector is adapted to be

secured, each connection stage comprising:

- at least one contact having a first connection end for
connection to a complementary contact of the
respective mating connector, and a second connection

end for connection to the circuit board;

- a shielding member surrounding at least partly said
contact, for electrical connection with the
complementary shielding member of the respective

mating connector;

- an insulator portion supporting the shielding member
and the at least one contact of the relative
connection stage;

wherein the connector further comprises a shielding device
including:

- a main shielding portion for electrically connecting
together the respective shielding members of each

connection stage;

- a secondary shielding portion connected to the main
shielding portion located between the first and the
second connection stages and adapted to be
electrically connected to a grounding track of the
circuit board.

With these features, both the upper and the lower
stages of the connector will be simultaneously grounded by
connection to a grounded part of the support. Furthermore
since the secondary shielding portion is positioned between

the first and the second stacked stages, it therefore
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raises above the circuit board when the connector is put in
place on said circuit board. As a consequence, any risk of
short circuit between the secondary shielding portion and
any conductive tracks of the circuit board is avoided. This
is achieved without necessarily requiring a large cut-out
of the circuit board; the smaller cut-out area of the
circuit board, the greater track density is available for
connection.

In some embodiments, one might also use one or more
of the features claimed in the sub-claims.

According to another aspect, the invention relates
to a connector assembly comprising a circuit board and such
a connector.

BRIEF DESCRIPTION OF THE DRAWINGS

Other characteristics and advantages of the
invention will readily appear from the following
description of one of its embodiments, provided as a non-
limitative examples, and of the accompanying drawings.

On the drawings:

- Fig. 1 is a partial schematic perspective front
view of an electronic device comprising a connector
according to a first embodiment,

- Fig. 2 is an exploded perspective rear view of
the connector of Fig. 1,

- Fig. 3 1is a planar front view of a sheet plate
for the connector of Fig. 1 and 2 at an intermediate
manufacturing step,

- Fig. 4 is a schematic perspective back view of a
connector according to a second embodiment,

- Fig. b5a is a planar front view of a shielding
device according to a variant of the first embodiment, at
an intermediate manufacturing step, and

- Fig. bb is a perspective view of the shielding
device of Fig 5a after manufacturing.

On the different Figures, the same reference signs

designate like or similar elements.
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DETATILED DESCRIPTION

Figure 1 shows a connector 1 for connection to a
support 2 which, in the present example, 1is a printed
circuit board. The connector 1 is for example of the D-
subminiature type. As described, it is made of two stages
stacked along a stacking direction (Arrow S on Fig. 1). The
upper stage 1b 1s for connection to an upper mating
connector 100b. The lower stage la is for connection to a
lower mating connector (not shown) which can be independent
of the upper connector. For example, the upper and lower
connectors are of similar design.

The connector comprises an insulating block 3 made
of an electrically insulative material. As shown on Fig. 2,
the block 3 comprises a body 18 and two back 1legs 16
extending perpendicularly to the body 18 and behind it. The
body 18 is pierced with through holes for insertion therein
of electrical contacts.

These electrical contacts can for example be of two
different types: electrical power contacts 4 and electrical
signal contacts 5. Electrical power contacts are of large
dimension, over 8 millimetres (mm) in diameter and for
example of diameter about 10 mm, for transmitting
electrical power to and/or from the printed circuit board
to a complementary contact of a mating connector.
Electrical signal contacts are of smaller diameter for
transmitting signal to and/or from the printed circuit
board to a complementary contact of a mating connector.

The number of electrical power and signal contacts
on the drawings is purely by way of example.

Each of the contact extends through an aperture of
the housing from a first end portion 4a, 5a, on the back
face side 3a of the insulating body and a second end
portion 4b, 5b for connection to the printed circuit board
2 on the front face side 3b of the insulating body.

In the provided example, the connector is a right

angle connector 1in that the contacts form a 90° angle
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5
between the respective first and second end portions. The
lower and upper stages of the connector are therefore
stacked over the printed circuit board 2 along the stacking
direction S.

In the provided example, the insulating block 1is
fixed on the printed circuit board using two mechanical
fixation device 6: each back leg 16 cooperates with a snap-
fit mechanical fixation device 6 which 1is suitable for
being inserted each through a hole 17 of the back leg and
into a hole 8 of the printed circuit board, complementary
to the fixation device 6. Such a fixation device is, by way
of example, provided as a pair of parallel elastic tongues
7 extending vertically downward for snapping into
complementary holes 8 forming complementary retention
features provided in the printed circuit board.

The body 18 1is sufficiently thick for enabling a
proper insertion of the contacts therein by crimping. For
example, the body 18 has a thickness of about 2.4 mm.

In the detailed description, the electrical
contacts are provided in a lower stage 9%9a and an upper
stage 9b above said lower stage. In the present example,
the distance between the upper face of the printed circuit
board and the longitudinal axis of the power contacts 4 of
the lower stage 9%9a is about 2.51 mm.

The power contacts 4 of the upper stage 9b extend
according to a sensibly cylindrical shape inside the body
18. The 1longitudinal axis of this cylindrical portion is
sensibly parallel to the upper face of the printed circuit
board 2. An annular flange 10 contacts the back face 3a of
the body 18.

The power contacts 4 in the lower stage 9a are
shaped similarly to the electrical power contact of the
upper stage 2, described above, with the following
differences. In the portion of the electrical power
contacts extending parallel to the upper face of the

printed circuit board, the lowermost part of the contact is
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removed to provide a truncated shape, which corresponds for
example, in section, to the shape of a cylinder intersected
by a plane running parallel to the longitudinal axis 15 of
the cylinder. This provides for example a flat face of the
electrical power contact which extends parallel to the
upper face of the printed circuit board 2, and facing this
upper face.

Further, the flange 10 in the lower stage 1is cut-
out, for example in a similar way, as shown on Fig. 2.

This cut-out shape of the electrical contact and of
the flange provides a contact surface 18a in the front face
3b of the body 18, which extends below the electrical power
contacts of the lower stage 9a.

As shown in Fig. 1, the connector 1 is assembled
with the printed circuit Dboard 2 such that the first
fixation devices 6 cooperate with the complementary
retention features 8 of the ©printed circuit Dboard.
Electrical power contacts 4 and signal contacts 5 are to be
inserted into corresponding parts 12, 13, respectively of
the printed circuit board 2. The contact surface 18a of the
front face 3b of the body 18 comes into contact with the
edge 14 of the printed circuit board 2, for better
retention thereto. It should be noted that it is only
sufficient to design a cut out in the printed circuit board
of a width corresponding to the width of the connector and
of depth sensibly corresponding to the thickness of the
front face 3b of the body 18, i.e. in the present example:
2.4 mm. Thus, more surface area can be provided on the
printed circuit board 2 for electrical tracks.

Each of the upper 9b and lower stage 9%9a is provided
with a shielding surface which comprises a metallic plate
20 and a metallic plug 21 which, in the described example,
surrounds the contacts of the respective stage. The plug 21
corresponds to a corresponding metallic surface 11 forming
a shielding surface for the mating connector. The metallic

plate 20 is provided with holes 22 which correspond both to
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corresponding holes 23 formed in a metallic plate 32 of the
mating connector 100b, and to holes 24 in the insulator
block for fixation of the mating connector 100b to the
connector with suitable fixation devices such as metallic
screws and bolts (not shown). This fixation ensures an
electrical connection between the shielding surface of the
mating connector 100a and that of that stage of the
connector.

Thus, each stage of the connector extends from an
upper level Zu measured along the stacking direction S to a
lower level 21, Dbelow the upper 1level. The levels are
defined for example by the uppermost and lowermost portions
of the shielding surface of the stage with respect to the
stacking direction S. At each stage, a medial level Zm can
be defined as an average of the upper and the lower level.

The connector further comprises a shielding device
for connecting the shielding surface of each mating
connector to the ground of the printed circuit board. In
this embodiment, the shielding device comprises the already
described metallic fixation device 6, which is electrically
connected to a grounded track 25 of the printed circuit
board.

The shielding device further comprises a pair of
metallic sheet plates 26 shown in detail on Fig. 2. These
sheet plates comprise a substantially flat main shielding
portion 27 and a secondary shielding portion 150 comprising
a substantially flat intermediate portion 28 which extends
therefrom perpendicularly to the main shielding portion 27
and to the rear. The main shielding portion 27 comprises an
upper portion 27b which is fixed between the front face of
the insulator body 18 and the back face of the metallic
plate 20 of the shielding surface of the upper stage, and
is therefore electrically connected to this shielding
surface. The main shielding portion 27 comprises a lower
portion 27a which is fixed between the front face of the

insulator body 18 and the back face of the metallic plate
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20 of the shielding surface of the lower stage, and 1is
therefore electrically connected to this shielding surface.
As shown on Fig. 2, the upper portion 27b comprises a hole
29 which is in line with the corresponding hole 24 of the
insulator body, with the hole 22 in the metallic plate of
the shielding surface of the upper stage and the hole 23 of
the upper mating connector 100b. The lower portion 27a
comprises a partial hole 29a which is in line with the
corresponding hole 24 of the insulator body, with the hole
22 in the metallic plate of the shielding surface of the
lower stage and the hole 23 of the lower mating connector.

The intermediate portion 28 extends from the main
shielding portion between its upper and lower portions. In
particular, it is connected to the main shielding portion
27 at a level, with respect to the stacking direction,
which is intermediate between the medial level of the upper
and lower stages. It comprises a hole 30 which faces the
hole 17 of the back leg 16 of the insulating block, for
insertion thereinto of the fixation device 6.

When mounting the connector, the intermediate
portion 28 of the metallic sheet plate 26 will be inserted
through a gspecific slot 31 performed in the housing until
the hole 30 comes into correspondence with the hole 17 of
the back leg, and the main shielding portion 27 is brought
onto the front face of the body. The metal sheet plate is
therefore supported on the back leg 16. The plate 20 of
each stage is fixed on the insulator block, in electrical
connection with the metallic sheet plate as previously
explained. The assembled connector is snap-fitted into the
printed circuit board. The fixation device 6 thus forms a
part of the secondary shielding portion 150.

Hence, continuous electrical connection of each of
the shielding surface of the mating connectors to a
grounded track of the printed circuit board is ensured. It
is contemplated that, for a connector with more stages, a

metallic sheet plate similar to the one of Fig. 2 extending
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through all stages could be provided, the intermediate
portion 28 extending between the lowermost and the next-to-
lowermost stages with respect to the stacking direction.

Further, the metallic sheet plate 26 could be
provided sufficiently thick for ensuring the mechanical
integrity of the connector, in addition to the electrical
function of the metallic sheet plate 26.

As shown on Fig. 3, the metallic sheet plate could
be obtained by forming, for example by stamping and bending
an originally substantially flat metallic plate, in a very
simple row of operations. Fig. 3 shows this plate after
stamping, and before bending.

As shown on Fig. 4, according to a second
embodiment, the fixation device 6 of the connector is not
necessarily snap-fitted through the printed-circuit board
but could for example be soldered to a grounded track at
the surface of the printed circuit board.

According to variant of the first and second
embodiments, and as illustrated in Figs. 5a and 5b, the
shielding device 26 may alternatively comprise an
integrated fixation device 66, in the form of an extension
of the intermediate ©portion 28 extending vertically
downwards to be electrically connected to a grounded track
of the support 2.

In this embodiment, the fixation device 66,
consisting in an integrated connection portion, is disposed
with a pair of parallel elastic tongues 7 extending
vertically downwards for snapping into the complementary
holes 8 in the printed circuit board. It would, however,
be conceivable to adapt such a fixation device for it to be
soldered to a grounded track on the surface of the printed
circuit board.

Such a shielding device could be manufactured in
the same manner as that described for the first embodiment.

The above description is given as a non limiting

example, and variants of this example could also be part of
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CLAIMS

1. A connector comprising at least a first and a
second connection stage (9%a, 9b) each for mating with a
respective mating connector (100b) having a shielding
surface (32), the first connection stage being stacked,
along a stacking direction (S), above the second connection
stage which is disposed over a circuit board to which the
connector is adapted to be secured, each connection stage
comprising:

- at least one contact (4, 5) having a first connection
end (4a, b5a) for connection to a complementary contact
of the respective mating connector (100b), and a
second connection end for connection to the circuit
board;

- a shielding member (20, 21) surrounding at least
partly said contact, for electrical connection with
the complementary shielding member (32) of the
respective mating connector;

- an insulator portion supporting the shielding member
(20, 21) and the at least one contact (4, 5) of the
relative connection stage;

wherein the connector further comprises a shielding device
including:

- a main shielding portion (27) for electrically
connecting together the respective shielding members
(20, 21) of each connection stage;

- a secondary shielding portion (150) connected to the
main shielding portion located between the first and
the second connection stages and adapted to be
electrically connected to a grounding track of the
circuit board (2).

2. Connector according to claim 1, further
comprising a fixation device (6) adapted for mechanically

retaining the connector on the c¢ircuit board and for
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electrically connecting the secondary shielding portion
(150) to the circuit board.

3. Connector according to c¢laim 1, wherein the
secondary shielding portion (150) comprises:

- an intermediate portion (28) connected to the
main shielding portion (27);

- an integrated connection portion (66), being an
extension of said intermediate portion (28), provided with
retention means adapted for mechanically retaining the
connector on the «circuit Dboard and for electrically
connecting the secondary shielding portion (150) to the
circuit board.

4. Connector according to any one of claims 1 to 3,
wherein the shielding device comprises a sheet plate
portion (26) formed from a metallic plate which 1is
partially cut and bent to form both the main shielding
portion (27) and secondary shielding ©portion (150)
extending perpendicularly to the main shielding portion
(27) .

5. Connector according to any of the preceding
claims, wherein the connector is a right-angled connector,
the second connection end (4b, 5b) of each contact
extending perpendicularly to the first connection end (4a,
5a) thereof.

6. Connector according to any one of the preceding
claims, comprising a unitary insulating block (3) forming
the insulator portion of each connection stage (9%9a, 9b).

7. Connector according to c¢laim 6, wherein the
insulating block (3) comprises a body (18) and a back leg
(16) extending behind and perpendicularly to the body (18),

the body (18) comprising a front face for receiving
the mating connectors, and further comprising a slot (31)
for insertion therethrough of the secondary shielding
portion (150) of the shielding device,

wherein the main shielding portion (27) of the

shielding device is held on the front face of the body
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(18), and wherein the secondary shielding portion (150) is
retained by the back leg (16) of the insulating block (3).

8. Connector according to any one of preceding
claim, wherein the shielding member (20) comprises a hole
(22) for fixation thereto of the mating connector (100b) by
means of a fixation device, wherein the main shielding
portion (27) comprises a complementary hole (2%9a; 29b), and
wherein said holes (22, 29%a; 22, 29b) are in line so that
said mating connector 1is adapted to be fixed onto said
connector by means of a fixation device extending through
said holes.

9. Connector assembly comprising a printed circuit
board (2) and a connector (1) according to any one of the

preceding claims.
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