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(54) Micro-plug and socket connector

(57) Disclosed is a micro-plug and socket connector
(1) that is suitable for mounting on a printed circuit board
and that has a plastic housing (2) comprising a fastening
surface with soldering portions (8, 9) for mounting on
the surface of the printed circuit board, and comprising
a plug receiving opening (3) having an inner contact re-
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gion (10) for the receiving and contacting a pin contact,
and comprising an outer contact terminal. The inner
contact region (10), the outer contact terminal, the sol-
dering portions (8, 9) and the electrically conductive
connections provided therebetween are configured in
the form of metallized portions of the plastic housing (2).
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Description

[0001] Theinvention relates to a micro-plug and sock-
et connector for mounting on a printed circuit board and
for establishing a plug and socket connection with a co-
axial plug. The connector comprises an internal conduc-
tor configured as a pin contact, a coaxial external con-
ductor, a housing having a fastening surface with sol-
dering portions for mounting on the surface of the print-
ed circuit board, a plug receiving opening with a receiv-
ing region connected thereto comprising an inner con-
tact region for receiving and contacting the pin contact,
and an outer contact terminal for contacting the coaxial
external conductor.

[0002] A micro-plug and socket connector of this type
is used in cases in which a coaxial cable is to be con-
nected to a printed circuit board. Because mobile tele-
phones, for example, are constantly becoming smaller,
the size of micro-plug and socket connectors of this type
must also be reduced accordingly.

[0003] DE 10051 791 A 1 discloses a connector that
is configured for use in mobile telephones and compris-
es a housing with a contact chamber, which is accessi-
ble via an opening for plugging in a plug contact. A U-
shaped spring clip, between the arms of which the plug
contact that is plugged into the plug receiving opening
is fixed, is located in the contact chamber. When the plug
contact is not plugged in, the free ends of the two arms
abut a metallized, and therefore electrically conductive,
projection of the housing. When the plug contact is
plugged in, the arms of the spring clip are spread suffi-
ciently far apart that the electric contact between the two
arms and the conductive projection is separated. The
outer contact terminal and the projection of the housing
are in the form of metallized plastic material housing
parts.

[0004] EP 419 938 A2 discloses a surface mountable
coaxial plug and socket connector that has a connector
housing, which comprises a substantially cube shaped
housing part. Two contacts, an inner contact and an out-
er contact terminal, punched from a metal sheet, are ar-
ranged on the connector housing. Both comprise a ter-
minal lug for soldering to a printed circuit board.
[0005] The present invention provides a micro-plug
and socket connector that is particularly easy to produce
and may easily be reduced in size.

[0006] A micro-plug and socket connector according
to the invention is indicated in claim 1. Advantageous
developments of the micro-plug and socket connector
according to the invention are indicated in the depend-
ent claims.

[0007] The invention provides a micro-plug and sock-
et connector that is suitable for mounting on a printed
circuit board and that has a housing comprising a fas-
tening surface with soldering portions for mounting on
the surface of the printed circuit board, and comprising
a plug receiving opening having an inner contact region
for the receiving and contacting a pin contact, and com-
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prising an outer contact terminal. The inner contact re-
gion, the outer contact terminal, the soldering portions
and the electrically conductive connections provided
therebetween are configured in the form of metallized
portions of the plastic housing.

[0008] Ata side, remote from the plug receiving open-
ing of the chamber, which is connected to the opening
for receiving the complementary pin contact, the hous-
ing comprises an electrically conductive stop, which is
configured for connection to an electric terminal, such
as a printed circuit board, for example. The stop is
formed as a metallized inner contact region of the hous-
ing.

[0009] Itis particularly advantageous to configure the
inner contactregion in inclination toward the plug receiv-
ing direction, in order thus to be able to compensate any
tolerances in the position of the contact pin.

[0010] The housing is particularly advantageously
produced using what is known as the molded intercon-
nect devices (MID) method, wherein, in a housing inject-
ed in one piece in two shots, parts of the surface of the
housing (corresponding to one of the shots) may be se-
lectively coated in an electrically conductive manner,
while the remaining parts of the surface of the housing
remain electrically insulative.

[0011] The micro-plug and socket connector is con-
figured as a coaxial connector, in the case of a plug and
socket connection to a coaxial plug, which comprises
an internal conductor configured as a pin contact and
an external conductor coaxial therewith. The housing of
the micro-plug and socket connector is provided with an
electrically conductive outer region, which is configured
such that said region, on the one hand, when the coaxial
plug is plugged into the micro-plug and socket connec-
tor, contacts the external conductor of the coaxial plug
and, on the other hand, when the micro-plug and socket
connector is mounted on a printed circuit board, con-
tacts a strip conductor of the printed circuit board. The
electrically conductive stop and the electrically conduc-
tive outer region of the housing are electrically separat-
ed from each other by an insulating zone of the housing.
[0012] In one embodiment of the invention, the outer
side of the housing is provided with a latching device for
latching with a complementary latching device of a co-
axial plug. A stable plug and socket connection may thus
be produced between both connector components.
[0013] In practical embodiments, the external height
dimension and external side dimensions of the micro-
plug and socket connector are approximately 1to 5 mm.
In one practical embodiment, these dimensions are ap-
proximately 3 mm.

[0014] The invention will now be explained in greater
detail with reference to an embodiment. In the drawings:

Fig. 1 shows a greatly enlarged perspective view of
an embodiment of a micro-plug and socket connec-
tor according to the invention;
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Fig. 2 shows a view from below of the micro-plug
and socket connector according to Fig. 1;

Fig.3 shows a view from above of the micro-plug
and socket connector according to Fig. 1;

Fig. 4 shows a further greatly enlarged perspective
view of the micro-plug and socket connector ac-
cording to Fig. 1; and

Fig. 5 shows a greatly enlarged sectional view of
the micro-plug and socket connector taken along
the line A-A in Fig. 3.

[0015] In all of the figures, the micro-plug and socket
connector is shown on a greatly enlarged scale (approx.
20:1). In one practical embodiment, the housing of the
micro-plug and socket connector is substantially in the
shape of a cylinder having a height of less than 2 mm
and a diameter of approximately 3 mm.

[0016] Fig. 1 shows an oblique view from above of an
embodiment of a micro-plug and socket connector 1 ac-
cording to the invention comprising a housing 2 that is
provided on a ceiling wall, which in Fig. 1 is located at
the top, with a plug receiving opening 3 for plugging in
a pin contact (not shown in the drawings) of a coaxial
plug. A cylindrical receiving region 4 for receiving the
contact pin is connected to the plug receiving opening
3. The plug receiving opening 3 is bevelled, in order to
facilitate the insertion of a pin contact. The housing 2 is
substantially cylindrical. At four paired opposing points,
the side wall 5 is provided with latching projections 6, 7,
which may cooperate with a complementary latching de-
vice of a mating plug, in order to hold the two connectors
together in a plug and socket connection with latching.
[0017] On four opposing sides, the housing 2 com-
prises soldering portions 8 provided for soldering to a
substrate.

[0018] The housing2is produced using whatis known
as the molded interconnect devices (MID) method. In
other words, the housing 2 is injected from two different
plastic materials, which behave differently with respect
to the metallization of their surfaces by means of plating.
The surface of one of the plastics can be plated in a
single plating process, whereas the surface of the other
plastic does not accept any metal. Selective plating on
the desired surface parts of the housing 2 may thus be
achieved in a single plating process.

[0019] Fig. 2 shows a view from below of the micro-
plug and socket connector 1. Fig. 2 also contains a view
from below of a fifth soldering portion 9, which is ar-
ranged below the plug receiving opening 3 and the re-
ceiving region 4. Fig. 3 shows a view from above of the
micro-plug and socket connector shown in Fig. 1. The
stop 10, which is the inner contact region, may be seen
through the plug receiving opening 3 in the receiving re-
gion 4.

[0020] Fig. 4 shows an oblique view from below of the
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embodiment of the micro-plug and socket connector 1
shown in Fig. 1.

[0021] Fig. 5 shows a cross section taken along the
line A-A in Fig. 3. The parts of the housing 2 that are
constructed using a plastic material 11 that may be met-
allized by means of plating on its surface are marked
with cross hatching, whereas the parts of the housing
that are constructed using a plastic material 12 that may
not be metallized by means of plating on its surface are
marked with hatching running downward from right to
left. At the location of the plastic material 11, the surface
of the housing 2 is electrically conductive, while at the
location of the plastic material 12, the surface of the
housing 2 is electrically insulative.

[0022] The housing 2 comprises a receiving region 4,
which is accessible via a plug receiving opening 3 for
plugging in a pin contact (not shown). The plug receiving
opening 3 is bevelled at its periphery, in order to form
an insertion funnel 13, which makes the pin contact eas-
ier to plug in.

[0023] In one practical application of the micro-plug
and socket connector 1 according to the invention, the
micro-plug and socket connector cooperates with a co-
axial plug contact, which is connected to a coaxial cable.
An internal conductor of the coaxial cable is connected
to the plug contact, which may be plugged into the re-
ceiving region 4. An external conductor of the coaxial
cable is connected to an electrically conductive sleeve
that coaxially surrounds the plug contact. When the plug
contact is completely plugged in, the external conductor
abuts an electrically conductive external conductor sur-
face 14, which coaxially surrounds the plug receiving
opening 3 on the surface at the top of the housing 2
shown in Fig. 5. The external conductor contact surface
14 is electrically connected to the four soldering portions
8. This connection is produced via electrically conduc-
tive metallization of the plastic material 11.

The external conductor contact surface 14 is electrically
separated from the electrically conductive stop 9 and the
soldering portion 10 by the insulating zone 15, which is
formed by a part of the non-metallized plastic material
12.

Claims

1. Micro-plug and socket connector for mounting on a
printed circuit board and for establishing a plug and
socket connection with a coaxial plug, which com-
prises an internal conductor configured as a pin
contact and a coaxial external conductor, the micro-
plug and socket connector (1) comprising a plastic
housing (2) having a fastening surface with solder-
ing portions (8, 9) for mounting on the surface of the
printed circuit board, a plug receiving opening (3)
with a receiving region (4) connected thereto com-
prising an inner contact region (10), which is con-
nected in a conductive manner to a soldering por-
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tion (9), for receiving and contacting the pin contact,
and comprising an outer contact terminal, which is
connected in a conductive manner to at least one
further soldering portion (8), for contacting the co-
axial external conductor, 5
characterised in that
the inner contact region, the outer contact ter-
minal, the soldering portions and the respective
electrically conductive connections are configured
in the form of metallized portions of the plastic ma- 70
terial housing.

Micro-plug and socket connector (1) according to
either claim 1 or claim 2, wherein the housing (2) is
injected using the MID method in the two shot proc- 75
ess, from two plastic materials (11, 12), one of which
may be metallized.

Micro-plug and socket connector (1) according to
any one of claims 1 to 3, wherein an outer side of 20
the housing (2) is provided with a latching device

(6) for latching with a complementary latching de-
vice of the coaxial plug.

Micro-plug and socket connector (1) according to 25
claim 1, wherein the inner contact region (10) is con-
figured as a plane inclined toward the plug receiving
direction.

Micro-plug and socket connector (1) according to 30
claim 1, wherein the inner contact region (10) is con-
figured as a plane perpendicular to the plug receiv-

ing direction.

Micro-plug and socket connector (1) according to 35
any one of claims 1 to 4, wherein the housing (2)

has an external height dimension and external side
dimensions of approximately 1 to 5 mm.
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