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(54) ELECTRICAL CONNECTOR FOR A PRINTED CIRCUIT BOARD

(57) An electrical connector comprises a housing, a
plurality of contact elements arranged at the housing for
establishing an electrical connection with the printed cir-
cuit board by soldering, and at least one fastening ele-

ment arranged at the housing for establishing a mechan-
ical connection with the printed circuit board by soldering.
The fastening element is formed in one piece from a sol-
der.
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Description

[0001] The present invention relates to an electrical
connector for a printed circuit board. The invention further
relates to a device comprising a printed circuit board and
an electrical connector, and to a method for producing
such a device.
[0002] A typical electronic device may comprise a print-
ed circuit board (PCB) and a plurality of electronic and/or
electrical components mounted thereon. The compo-
nents may be surfacemounted device (SMD) compo-
nents and may be soldered onto the printed circuit board
via solderable metallic contact elements and using a sol-
der paste. The application procedure used here is re-
ferred to as surface-mounting technology (SMT). The
printed circuit board is usually additionally equipped with
an electrical connector (PCB connector, PCB header)
via which signal and power connections may be made.
The connector may be configured to be pluggable with
a counter connector, and may be also implemented as
a SMD component. In this configuration, the connector
may comprise solderable contact elements and may be
soldered onto the printed circuit board together with other
SMD components.
[0003] Upon plugging on and removing a counter con-
nector, a PCB connector arranged on a printed circuit
board is subjected to mechanical forces. In order to pro-
tect the contact elements against these forces and to
prevent the respective solder connections from being im-
paired or undone or even the soldered-on connector from
being detached from the printed circuit board, an addi-
tional mechanical fastening may be provided. For this
purpose, the connector may comprise metallic and sol-
derable fastening elements (also referred to as metal or
solder brackets) which are soldered onto the printed cir-
cuit board together with its contact elements. In this way,
appropriate holding forces of the connector on the printed
circuit board may be provided. In case of SMT soldering,
however, there are high flatness or coplanarity require-
ments in order to allow a reliable soldering of all fastening
and contact elements, i.e. it is necessary that soldering
regions of these elements are located in a common plane.
A long tolerance chain caused by a housing of the con-
nector and its metallic fastening and contact elements
makes it difficult and costly to provide the required co-
planarity. If the coplanarity does not exist or exists only
partially, the mounting process may be impaired or the
connector may be incorrectly mounted on the printed cir-
cuit board.
[0004] The object of the present invention is to provide
an improved solution for a connector for a printed circuit
board.
[0005] This object is achieved by the features of the
independent claims. Further advantageous embodi-
ments of the invention are specified in the dependent
claims.
[0006] According to one aspect of the invention, an
electrical connector for a printed circuit board is pro-

posed. The electrical connector comprises a housing, a
plurality of contact elements arranged at the housing for
establishing an electrical connection with the printed cir-
cuit board by soldering, and at least one fastening ele-
ment arranged at the housing for establishing a mechan-
ical connection with the printed circuit board by soldering.
The fastening element is formed in one piece from a sol-
der.
[0007] The proposed electrical connector is intended
for mounting on a printed circuit board. In this way, re-
spective electrical signal and/or power connections may
be established with the printed circuit board using the
connector. The electrical connector comprises at least
one fastening element for mechanically attaching the
connector to the printed circuit board. Via the fastening
element, appropriate holding forces may be provided in
the mounted state of the connector such that its contact
elements may be protected against mechanical forces
occurring when an electrical counter connector is
plugged on and removed from the connector.
[0008] The at least one fastening element of the elec-
trical connector is formed in one piece, or in other words
integrally or exclusively from a solder material. With this
configuration, the high coplanarity requirements present
in the above-described approach using metallic and sol-
derable fastening elements may be avoided. Instead,
lower coplanarity requirements may exist to the effect
that coplanarity may be required only with respect to the
contact elements or sections thereof intended for solder-
ing and, as the case may be, to the housing of the con-
nector. The reason for this is that the fastening element
made of a solder may melt due to the heat applied in
soldering, and therefore undergo a change of shape
and/or size in a soldering process applied in the mounting
of the electrical connector. Moreover, by omitting metallic
fastening elements which are typically realized as
stamped and plated metal parts, the fabrication of the
connector may be carried out with a lesser complexity
and at lower cost. Also, the connector may be realized
with a smaller product size. In addition, the mounting of
the connector on a printed circuit board may be done with
a higher reliability.
[0009] In the following, further possible details and em-
bodiments are described which may be considered for
the electrical connector. In this regard, it is noted that
indications and features given herein with respect to a
configuration of the connector comprising the or one fas-
tening element may be correspondingly applied to a con-
figuration of the connector comprising a plurality of fas-
tening elements (if provided).
[0010] With respect to a plurality of fastening elements,
the connector may e.g. comprise two fastening elements
which may be arranged at or near opposite lateral sides
of the housing of the connector. In this way, the connector
may be firmly attached to a printed circuit board via the
fastening elements providing multiple or two fastening
points. Moreover, the plurality of fastening elements may
be configured to correspond to each other. This also ap-
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plies to the arrangement of the fastening elements at the
connector housing.
[0011] The fastening element of the electrical connec-
tor may be provided for establishing a mechanical con-
nection with a pad of a printed circuit board via soldering.
The respective pad may be a separate or isolated pad
which is not connected to a conductor or trace of the
printed circuit board. Moreover, the electrical connector
may be a SMD component such that the mounting of the
connector on the printed circuit board may comprise car-
rying out a SMT or reflow soldering process using a solder
paste. Here, the connector may be mounted on the print-
ed circuit board in a joint manner together with other com-
ponents or SMD components.
[0012] The solder from which the at least one fastening
element of the electrical connector is integrally formed is
a fusible metal alloy which may melt under the influence
of heat or by applying an appropriate soldering temper-
ature.
[0013] In a further embodiment, the solder of the fas-
tening element is a soft solder. Such a solder may melt
at a relatively low soldering temperature. In this way, the
electrical connector may be reliably fixed to a printed cir-
cuit board in the course of a SMT process. In this process,
the fastening element may melt and may thus be firmly
connected to the printed circuit board or a pad of the
same. Moreover, in the fabrication of the electrical con-
nector with the fastening element made from a soft sol-
der, the housing of the connector may be assembled with
the fastening element in a simple and costefficient man-
ner. The soft solder applied for the fastening element
may be a tin-based or tin-lead based solder. In this con-
figuration, the fastening element may be also referred to
as solder tin fastening element or solder tin bracket.
[0014] In a further embodiment, the fastening element
is form-fit connected with the housing of the electrical
connector. In this way, the fastening element may be
reliably and firmly connected to the housing, which in a
corresponding manner, when the connector is mounted
on a printed circuit board, allows the connector to be re-
liably and firmly attached to the printed circuit board. The
form-fit connection of the fastening element at the con-
nector housing may be realized by an appropriate and
matched structural design of the fastening element and
the housing, with e.g. an undercut, interlocking contours,
an encompassing or embracing structure, or similar
structures.
[0015] The housing of the electrical connector may be
a plastic housing, and be realized e.g. as an injection
molded part. The contact elements may be formed from
a metallic material and comprise a metallic coating or
plating.
[0016] In a further embodiment, the fastening element
of the electrical connector is partially accommodated in
a cavity of the housing and partially protrudes from the
housing. Moreover, the fastening element is secured or
anchored to the housing via the cavity of the housing. In
this way, the provision of a reliable and stable attachment

of the fastening element at the housing, and thus also
the fixation of the connector when arranging it on a printed
circuit board, may be further promoted. The cavity of the
housing, which may extend to an outside or outside sur-
face of the housing, may form-fittingly surround a portion
or section of the fastening element.
[0017] The partial protrusion of the fastening element
from the housing may be present in the region of a mount-
ing side of the electrical connector via which the connec-
tor may be mounted on a printed circuit board. In the
mounted state of the connector, the mounting side may
face the printed circuit board.
[0018] In a further embodiment, the fastening element
comprises an anchoring section and a fastening section.
The anchoring section of the fastening element, which
may be provided for anchoring the fastening element to
the housing, is arranged in the cavity of the housing. The
fastening section of the fastening element, which may be
provided for making the mechanical connection with the
printed circuit board via soldering, protrudes at least par-
tially from the housing. Here, the fastening section may
protrude completely or substantially completely from the
housing, or may be partially disposed in the cavity of the
housing.
[0019] In a further embodiment, the anchoring section
of the fastening element comprises a greater cross-sec-
tional width than the fastening section of the fastening
element. In this way, the fastening element may be reli-
ably and firmly attached to the connector housing.
[0020] The fastening section of the fastening element
may e.g. comprise an elongated or rectangular cross-
sectional profile. The anchoring section may e.g. com-
prise a circular cross-sectional profile. Other examples
of cross-sectional profiles for the anchoring section may
include a polygonal profile such as a triangular or rectan-
gular profile. In the latter case, the fastening element may
comprise an overall T-shaped cross-sectional profile. In
a view perpendicular to the cross-section, the fastening
element may e.g. comprise a plate-shaped design.
[0021] With regard to the aforementioned embodi-
ments, the cavity of the housing may comprise an an-
choring region and a passage region extending from the
anchoring region to an outside of the housing. The an-
choring section of the fastening element may be arranged
in the anchoring region of the cavity. The fastening sec-
tion of the fastening element may extend from the an-
choring section through the passage region of the cavity
and may partially protrude from the housing. In accord-
ance with the anchoring section and the fastening section
of the fastening element, the cavity of the housing may
be configured in such a way that the anchoring region
comprises a greater cross-sectional width than the pas-
sage region. Moreover, the shapes mentioned above in
relation to the fastening element may be also present
with respect to the cavity and the anchoring region and
passage region of the cavity.
[0022] In a further embodiment, the housing of the
electrical connector comprises at least one stand-off pro-
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vided to rest on a printed circuit board in the mounted
state of the electrical connector. Via the stand-off of the
housing, a defined support point or support region of the
housing, and thus a predefined and reliable assembly
position of the electrical connector on the printed circuit
board, may be provided. The stand-off, similar to the fas-
tening element, may protrude from the housing in the
region of a mounting side of the electrical connector.
Moreover, the fastening element may project over the
stand-off at the mounting side, thus allowing the fastening
element to be reliably connected to the printed circuit
board.
[0023] In a further embodiment, each of the plurality of
contact elements of the electrical connector comprises
a terminal contact section in the region of a mounting
side of the connector provided for establishing an elec-
trical connection with a pad of a printed circuit board by
soldering. Moreover, the fastening element projects over
the terminal contact sections of the plurality of contact
elements in the region of the mounting side of the con-
nector. The terminal contact sections of the contact ele-
ments may e.g. extend laterally from the connector hous-
ing at the mounting side of the connector. Furthermore,
the contact elements may be realized in such a way that
the terminal contact sections may be present as flexible
or spring contact sections.
[0024] The pads of the printed circuit board to be con-
tacted by the terminal contact sections of the contact el-
ements may be connected to conductors or traces of the
printed circuit board. In this way, in a state in which the
printed circuit board is assembled with the electrical con-
nector and other components, electrical signal and/or
power connections may be realized in relation to these
components via the connector and its contact elements.
[0025] With respect to the aforementioned embodi-
ment, the mounting of the electrical connector on a print-
ed circuit board may comprise applying a solder paste
on the printed circuit board in the region of its pads, plac-
ing the connector on the printed circuit board and carrying
out a reflow soldering process. Due to the projection of
the fastening element over the terminal contact sections
of the contact elements in the region of the mounting side
of the connector, the connector may be placed on the
printed circuit board only with the fastening element (or
a plurality of fastening elements, if provided). In the sol-
dering process, the fastening element(s) may melt and
be soldered and thus reliably connected to a pad or re-
spective pads of the printed circuit board associated with
the fastening element(s). Moreover, the electrical con-
nector may sink towards the printed circuit board such
that the terminal contact sections of the contact elements
may be soldered and thus connected to respective pads
of the printed circuit board associated with the contact
elements.
[0026] Instead of contact elements comprising termi-
nal contact sections to be soldered onto pads of a printed
circuit board, the following alternative embodiment may
be considered. In this embodiment, in the region of a

mounting side of the electrical connector, each of the
plurality of contact elements comprises a pin contact sec-
tion provided for establishing an electrical connection
with a through-contact of a printed circuit board by sol-
dering. In this configuration, the pin contact sections may
project over the fastening element at the mounting side
of the connector.
[0027] The through-contacts of the printed circuit
board may be realized as plated through-holes or
through-holes provided with a metallic coating, and may
be connected to conductors or traces of the printed circuit
board. In this way, as well, in a state in which the printed
circuit board is assembled with the electrical connector
and other components, electrical signal and/or power
connections may be established in relation to these com-
ponents using the connector and its contact elements.
[0028] With respect to the aforementioned embodi-
ment, the mounting of the electrical connector on a print-
ed circuit may comprise applying a solder paste on the
printed circuit board in the region of its pad(s) and
through-contacts, placing the connector on the printed
circuit board and carrying out a reflow soldering process.
The connector may be placed on the printed circuit board
in such a way that not only the fastening element (or a
plurality of fastening elements, if provided) is placed on
the printed circuit board, but also the pin contact sections
of the contact elements are inserted into or pushed
through respective through-contacts of the printed circuit
board. In the soldering process, the fastening element(s)
may melt and be soldered and thus reliably connected
to a pad or respective pads of the printed circuit board
associated with the fastening element(s). At the same
time, the pin contact sections of the contact elements
may be soldered and thus connected to respective
through-contacts of the printed circuit board. Also in this
process, the electrical connector or its housing may sink
towards the printed circuit board. In relation to the pin
contact sections of the contact elements, the mounting
and soldering of the connector may be also referred to
as pin-in-paste process.
[0029] With reference to the different process se-
quences described above, it is pointed out that the elec-
trical connector may be mounted on the printed circuit
board together with other SMD components (e.g. elec-
tronic and/or electrical components) by also placing such
components on the printed circuit board provided with
the solder paste, and subjecting the printed circuit board
populated with the connector and these components to
a reflow soldering process.
[0030] The electrical connector may be configured to
be pluggable with an electrical counter connector. With
regard to this, according to a further embodiment, the
housing of the electrical connector comprises a receiving
chamber for receiving such an electrical counter connec-
tor, the counter connector comprising counter contact
elements. The counter contact elements may be plugga-
ble with the contact elements of the electrical connector
in that the counter contact elements and the contact el-
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ements comprise matched contact sections such as pin
contact sections and socket contact sections. The con-
nector housing of the electrical connector may be con-
figured in such a way that the counter connector may be
plugged in a direction horizontal to or perpendicular to
the mounting side of the connector. In these configura-
tions, the connector may be also referred to as 90° or
180° connector or header.
[0031] According to a further aspect of the invention,
a device is proposed. The device comprises a printed
circuit board and an electrical connector. The electrical
connector is configured as described above or according
to one or a plurality of the above-described embodiments.
The electrical connector is mounted on the printed circuit
board. Here, the plurality of contact elements of the elec-
trical connector is electrically connected to the printed
circuit board via solder joints, and the fastening element
of the electrical connector is mechanically connected to
the printed circuit board via a solder joint.
[0032] In the device, electrical signal and/or power con-
nections with the printed circuit board may be established
via the electrical connector. In addition, the connector
may be reliably and firmly attached to the printed circuit
board via the at least one fastening element of the same
made in one piece from a solder. Consequently, ade-
quate holding forces may be provided and the contact
elements of the connector may be protected against me-
chanical forces occurring when an electrical counter con-
nector is plugged on and removed from the connector.
[0033] With regard to the device, it is pointed out that
features and details described above with reference to
the electrical connector may be applied in a correspond-
ing manner to the device.
[0034] In this respect, the device may comprise at least
one further component or SMD component arranged on
the printed circuit board. With regard to this, the device
may be also referred to as printed circuit board assembly
(PCBA).
[0035] In a further embodiment, the fastening element
of the electrical connector is mechanically connected to
a pad of the printed circuit board. This pad may be a
separate or isolated pad which is not connected to a con-
ductor or trace of the printed circuit board.
[0036] By contrast, the contact elements of the electri-
cal connector, i.e. terminal contact sections or pin contact
sections of the same, may be electrically connected to
pads or through-contacts of the printed circuit board,
wherein such parts may be connected to conductors or
traces of the printed circuit board.
[0037] With reference to the device, the following sin-
gle or multiple features may be further present. The fas-
tening element may be form-fit connected with the hous-
ing of the electrical connector. The fastening element
may be partially accommodated in a cavity of the housing
and may partially protrude from the housing. The fasten-
ing element may be anchored to the housing via the cavity
of the housing. The fastening element may comprise an
anchoring section and a fastening section. The anchoring

section may be arranged in the cavity of the housing. The
fastening section may protrude at least partially from the
housing. The anchoring section may comprise a greater
cross-sectional width than the fastening section.
[0038] The connector housing may comprise at least
one stand-off. The at least one stand-off may rest on the
printed circuit board. Moreover, the housing may com-
prise a receiving chamber for receiving an electrical
counter connector.
[0039] According to a further aspect of the invention,
a method for producing a device is proposed. The method
comprises providing a printed circuit board and providing
an electrical connector. The electrical connector is con-
figured as described above or according to one or a plu-
rality of the above-described embodiments. The method
further comprises mounting the electrical connector on
the printed circuit board. The mounting comprises carry-
ing out a soldering process in which the plurality of con-
tact elements of the electrical connector is electrically
connected to the printed circuit board, and the fastening
element of the electrical connector is mechanically con-
nected to the printed circuit board.
[0040] In the method, due to the at least one fastening
element of the electrical connector made integrally from
a solder, the connector may be reliably and stably fixed
to the printed circuit board. As a consequence, the con-
tact elements of the connector may be protected against
mechanical forces occurring when an electrical counter
connector is plugged on and removed from the connec-
tor.
[0041] With respect to the production method, it is
pointed out that features and details described above
with reference to the electrical connector and the device
may be applied in a corresponding manner to the method.
[0042] In this regard, the electrical connector may be
mounted on the printed circuit board together with other
SMD components.
[0043] The soldering process may be a reflow solder-
ing process carried out using a solder paste.
[0044] The fastening element of the electrical connec-
tor may be mechanically connected to a pad of the printed
circuit board.
[0045] In case the contact elements of the electrical
connector comprise terminal contact sections to be sol-
dered onto pads of the printed circuit board, the mounting
of the connector on the printed circuit board may be car-
ried out as described above. In this context, the following
details of a process sequence may further come into play.
[0046] Pads of the printed circuit board may be provid-
ed with a solder paste. This process may be carried out
with the aid of a mask or stencil and by using a squeegee.
The solder paste may comprise a solder portion in the
form of powdered solder suspended in a flux paste. Af-
terwards, the connector may be placed on the printed
circuit board with the mounting side of the connector fac-
ing the printed circuit board such that the fastening ele-
ment and the terminal contact sections of the contact
elements are located in the region of respective pads of
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the printed circuit board. Here, only the fastening element
(or a plurality of fastening elements, if provided) project-
ing over the terminal contact sections may come into
physical contact with the solder paste or the solder paste
and the pad(s) associated with the fastening element(s),
whereas the terminal contact sections may be located at
a distance from the solder paste and the associated pads.
In this state, the connector may be held on the printed
circuit board due to an adhesive property of the solder
paste.
[0047] Subsequently, a reflow soldering process may
be carried out using a reflow oven in which the fastening
element(s) and the terminal contact sections of the con-
tact elements are soldered and thereby connected to the
respective pads of the printed circuit board. Due to the
heat applied in the soldering process, the fastening ele-
ment(s) may melt to the effect that the connector may
sink towards the printed circuit board and the terminal
contact sections of the contact elements may come into
contact with the solder paste. The solder paste may also
melt as a result of the applied heat, wherein a volatile
portion (flux) of the solder paste may be evaporated, and
electrically conductive solder joints may be formed via a
melted liquid solder portion of the solder paste. In this
way, the terminal contact sections of the contact ele-
ments may be soldered and thus mechanically and elec-
trically connected to the respective pads. In relation to
the fastening element(s), the melted fastening ele-
ment(s) may merge with the melted solder portion of the
solder paste applied on the pad(s) associated with the
fastening element(s), and the fastening element(s) may
be soldered and thus mechanically attached to that/these
pad(s). Here, the solder joint(s) may be formed via the
fastening element(s) together with the solder portion of
the solder paste.
[0048] In case the contact elements of the electrical
connector comprise pin contact sections, the mounting
of the connector on the printed circuit board may be car-
ried out as described above. In this context, the following
details of a process sequence may be also applied.
[0049] Pads and through-contacts of the printed circuit
may be provided with a solder paste. This process may
be carried out with the aid of a mask or stencil and by
using a squeegee. The solder paste may comprise a sol-
der portion in the form of powdered solder suspended in
a flux paste. With regard to the through-contacts, the sol-
der paste may be applied in such a way that the through-
contacts may be at least partially filled with the solder
paste. Afterwards, the connector may be placed on the
printed circuit board with the mounting side of the con-
nector facing the printed circuit board such that the fas-
tening element (or a plurality of fastening elements, if
provided) and the pin contact sections of the contact el-
ements are located in the region of the respective pad(s)
and through-contacts of the printed circuit board. Here,
the pin contact sections may be inserted into or pushed
through respective through-contacts of the printed circuit
board, thus coming into physical contact with the solder

paste or the solder paste and the trough-contacts. The
fastening element(s) may also come into physical contact
with the solder paste or the solder paste and the pad(s)
associated with the fastening element(s).
[0050] Subsequently, a reflow soldering process may
be carried out using a reflow oven in which the fastening
element(s) and the pin contact sections of the contact
elements are soldered and thereby connected to a re-
spective pad or pads and respective through-contacts of
the printed circuit board. Due to the heat applied in the
soldering process, the fastening element(s) may melt to
the effect that the connector or connector housing may
sink towards the printed circuit board. The solder paste
may also melt as a result of the applied heat, wherein a
volatile portion (flux) of the solder paste may be evapo-
rated, and electrically conductive solder joints may be
formed via a melted liquid solder portion of the solder
paste. In this way, the pin contact sections of the contact
elements may be soldered and thus mechanically and
electrically connected to the respective through-contacts
of the printed circuit board. With regard to the fastening
element(s), the melted fastening element(s) may merge
with the melted solder portion of the solder paste applied
on the pad(s) associated with the fastening element(s),
and the fastening element(s) may be soldered and thus
mechanically attached to that/these pad(s). Here, the sol-
der joint(s) may be formed via the fastening element(s)
together with the solder portion of the solder paste.
[0051] The advantageous configurations and develop-
ments of the invention explained above and/or presented
in the dependent claims may - apart from, for example,
in cases of clear dependencies or incompatible alterna-
tives - be employed individually or else in any desired
combination with one another.
[0052] The above-described properties, features and
advantages of the invention and the way in which they
are achieved will become clearer and more clearly un-
derstood in association with the following description of
exemplary embodiments which are explained in greater
detail in association with the schematic drawings, in
which:

Figure 1 shows a lateral view of an electrical con-
nector and a printed circuit board, wherein the con-
nector comprises a housing and a plurality of contact
elements and fastening elements, the fastening el-
ements being formed in one piece from a solder;

Figures 2 to 5 show lateral views of the electrical
connector and the printed circuit board of figure 1,
illustrating steps of a method of mounting the con-
nector on the printed circuit board;

Figure 6 shows an enlarged view of figure 5 with the
electrical connector mounted on the printed circuit
board;

Figure 7 shows a lateral view of the electrical con-
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nector comprising T-shaped fastening elements;

Figures 8 and 9 show lateral views of configurations
of the electrical connector comprising a receiving
chamber for receiving an electrical counter connec-
tor;

Figure 10 shows a lateral view of the electrical con-
nector and the printed circuit board according to a
configuration in which the electrical connector com-
prises contact elements with pin contact sections
and the printed circuit board comprises through-con-
tacts;

Figures 11 to 13 show lateral views of the electrical
connector and the printed circuit board of figure 10,
illustrating steps of a method of mounting the con-
nector on the printed circuit board; and

Figure 14 shows an enlarged view of figure 13 with
the electrical connector mounted on the printed cir-
cuit board.

[0053] Possible configurations of an electrical connec-
tor 100 for mounting on a printed circuit board 200, here-
inafter referred to as PCB 200, and of a method of pro-
ducing a device 290 including mounting the connector
100 on the PCB 200, are described with reference to the
following schematic figures. It is pointed out that the sche-
matic figures may not be true to scale. Therefore, com-
ponents, elements and structures shown in the figures
may be illustrated with exaggerated size or size reduction
in order to afford a better understanding. In addition, it is
pointed out that features and details described in relation
to one configuration may be also applied to another con-
figuration.
[0054] Figure 1 depicts a schematic lateral illustration
of an electrical connector 100 according to an implemen-
tation and of a PCB 200. The connector 100 is configured
as a SMD component to be mounted on the PCB 200 via
soldering such that respective electrical signal and power
connections may be established with the PCB 200 (and
other components to be arranged on the PCB 200, not
shown) using the connector 100. In this way, the PCB
200 may be provided with electrical energy, and a signal
or data transfer to and from the PCB 200 may be enabled.
With regard to this, the connector 100 is further config-
ured to be pluggable with an electrical counter connector
300, as will be described in more detail below with refer-
ence to figures 8 and 9. The electrical connector 100 may
be also referred to as PCB connector or PCB header.
[0055] As illustrated in figure 1, the electrical connector
100 comprises a plastic housing 110 and a plurality of
solderable metallic contact elements 120 arranged at the
housing 110. The contact elements 120 are formed from
a metallic material and may comprise a metallic coating
or plating (not shown). The contact elements 120 are
provided for establishing an electrical connection with

the PCB 200, i.e. with metallic pads 210 of the PCB 200,
via soldering, in order to realize the aforementioned elec-
trical signal and power connections. The contact ele-
ments 120 are partially arranged or accommodated in
the housing 110, and are partially present outside the
housing 110. With respect to the latter, each contact el-
ement 120 comprises a terminal contact section 121
which is located outside the housing 110 in the region of
a mounting side 101 of the connector 100. Via the termi-
nal contact sections 121 of the contact elements 120, the
electrical connection between the contact elements 120
of the electrical connector 100 and respective pads 210
of the PCB 200 is made. The mounting side 101 of the
connector 100 represents the side by which the connec-
tor 100 is mounted on the PCB 200 or on a main side of
the PCB 200, and which faces the PCB 200 in the mount-
ed state of the connector 100 (see figure 5). The pads
210 of the PCB 200 to be contacted by the contact ele-
ments 120 may be further connected to conductors or
traces of the PCB 200 (not shown). The PCB 200 com-
prises, apart from the pads 210 and traces (and further
pads 211 described below), an insulating base or carrier
material such as FR4 (flame-retardant).
[0056] As further illustrated in figure 1, the connector
housing 110 comprises optional stand-offs 111 protrud-
ing from the housing 110 in the region of the mounting
side 101 of the connector 100. The stand-offs 111 are
intended to rest on the PCB 200 in the mounted state of
the connector 100 (see figure 5), thus providing a support
structure and allowing a predefined assembly position of
the connector 100 on the PCB 200. As indicated in figure
1, two stand-offs 111 may be provided which are located
in the region of lateral sides of the connector 100 or con-
nector housing 110.
[0057] Further constituent parts of the electrical con-
nector 100 depicted in figure 1 are fastening elements
130 arranged at the housing 110. The fastening elements
130 are provided for establishing a mechanical connec-
tion with the PCB 200, i.e. with metallic pads 211 of the
PCB 200, via soldering. The pads 211 of the PCB 200,
which, in contrast to the pads 210 provided for contacting
by the contact elements 120 of the connector 100, are
only provided for mechanical fixation. Consequently,
these pads 211 may be isolated pads which are not fur-
ther connected to conductors or traces of the PCB 200.
As indicated in figure 1, the connector 100 may comprise
two fastening elements 130 which are located in the re-
gion of or near lateral sides of the connector 100. The
fastening elements 130 project over the contact elements
120 and their terminal contact sections 121 and also the
stand-offs 111 of the housing 110 in the region of the
mounting side 101 of the connector 100. To this end, a
corresponding overlap 271 of the fastening elements 130
with respect to the terminal contact sections 121 and the
stand-offs 111 is shown in figure 1. In the mounted state
of the connector 100 on the PCB 200 (see figure 5), the
fastening elements 130 may provide appropriate holding
forces. In this way, the contact elements 120 of the elec-
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trical connector 100 may be protected against mechan-
ical forces occurring when an electrical counter connec-
tor 300 (see figures 8 and 9) is plugged on and removed
from the connector 100. This allows to avoid the solder
connections between the contact elements 120 of the
connector 100 and the pads 210 of the PCB 200 from
being impaired or undone, or the mounted connector 100
from being detached from the PCB 200.
[0058] Each of the fastening elements 130 is formed
in one piece, or in other words is made integrally or com-
pletely from a solder, i.e. a meltable metal alloy which
may melt under the influence of heat or by applying an
appropriate soldering temperature. The solder material
from which the fastening elements 130 are made is a soft
solder. This may be a tin-based or tin-lead based solder.
In this configuration, the fastening elements 130 may be
also referred to as solder tin fastening elements or solder
tin brackets.
[0059] Due to the fastening elements 130 made in one
piece from a solder, there are lower coplanarity require-
ments with regard to a mounting of the electrical connec-
tor 100 than in the case of a connector comprising me-
tallic fastening elements in the form of solderable
stamped metal parts. In the connector 100 depicted in
figure 1, the coplanarity is required with respect to the
contact elements 120 or their terminal contact sections
121 and the stand-offs 111 of the housing 110. The fas-
tening elements 130 projecting over the contact elements
120 and the stand-offs 111 at the mounting side 101 of
the connector 100, however, do not fall under this re-
quirement. This condition is based on the fact that the
fastening elements 130 integrally made from a solder
may melt in the soldering carried out in the mounting of
the connector 100 on the PCB 200, and may therefore
change their shape and size in this process. Moreover,
due to the fact that the electrical connector 100 for me-
chanically fixing comprises, instead of stamped metal
parts, the fastening elements 130 made from a solder,
the mounting of the connector 100 may be also done with
a high(er) reliability. In addition, the fabrication of the con-
nector 100 may be carried out with a less(er) complexity
and at low(er) cost, and the connector 100 may be real-
ized with a small(er) size.
[0060] In order to allow the fastening elements 130 to
be reliably and firmly connected to the connector housing
110 as well as to enable a firm and secure mechanical
fixation of the electrical connector 100 to the PCB 200,
the fastening elements 130 are form-fit connected with
the housing 110. To this end, as illustrated in figure 1,
the housing 110 comprises, for each fastening element
130, a respective cavity 115. The fastening elements 130
are partially accommodated in the associated cavities
115 of the housing 110 and partially protrude from the
housing 110 in the region of the mounting side 101 of the
connector 100. Each cavity 115 is configured to hold and
anchor the respective fastening element 130 to the hous-
ing 110 by form-fittingly embracing a portion of the re-
spective fastening element 130.

[0061] To this end, each cavity 115 comprises an an-
choring region 160 and a passage region 117 extending
from the anchoring region 116 to the outside of the hous-
ing 110. Each fastening element 130 comprises an an-
choring section 132 and a fastening section 131. The
fastening section 131 is provided for making the mechan-
ical connection with the PCB 200 via soldering. The an-
choring section 132 is arranged in the anchoring region
116 of the respective cavity 115, and the fastening sec-
tion 131 extends from the anchoring section 132 through
the passage region 117 of the respective cavity 115 and
partially protrudes from the housing 110. With respect to
the form-fit connection, each fastening element 130 is
configured in such a way that the anchoring section 132
comprises a greater cross-sectional width than the fas-
tening section 131. Corresponding to this, in each cavity
115 of the housing 110, the anchoring region 116 com-
prises a greater cross-sectional width than the passage
region 117. In the exemplary configuration shown in fig-
ure 1, the anchoring section 132 comprises a circular
cross-sectional profile, and the fastening section 131
comprises an elongated rectangular cross-sectional pro-
file. The housing cavities 115 comprise shapes adapted
to this with an anchoring region 116 comprising a likewise
circular cross-sectional profile and a passage region 117
comprising a rectangular cross-sectional profile. In a view
perpendicular to the cross-section depicted in figure 1, i.
e. in a view of figure 1 rotated by 90°, the fastening ele-
ments 130 may e.g. comprise a plate-shaped design as
indicated, for example, in figures 8 and 9.
[0062] In the following, with reference to schematic fig-
ures 2 to 5, an assembly of the electrical connector 100
on the PCB 200, i.e. on a main side of the same intended
for mounting, is described, thus producing a device 290.
Here, in addition to the connector 100, other components
or SMD components may be mounted on the PCB 200
together with the connector 100 (not shown). The device
290 may be also referred to as printed circuit board as-
sembly or PCBA.
[0063] In the method, as shown in figure 2, a solder
paste 240 is applied on the PCB 200 in the region of its
connection pads 210, 211. The solder paste 240 com-
prises a solder portion in the form of solder particles sus-
pended in flux paste. Applying the solder paste 240 on
the PCB 200 may be carried out with the aid of a mask
or stencil and by using squeegee (not shown in each
case).
[0064] Afterwards, as illustrated in figure 3, the electri-
cal connector 100 is placed on the PCB 200 with the
mounting side 101 of the connector 100 facing the PCB
200 such that the fastening elements 130 and the termi-
nal contact sections 121 of the contact elements 120 are
located in the region of the respective pads 210, 211 of
the PCB 200. In this process, the connector 100 is placed
on the PCB 200 only with the fastening elements 130
projecting over the terminal contact sections 121 such
that only the fastening elements 130 or their fastening
sections 131 get into physical contact with the solder
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paste 240 or the solder paste 240 and the pads 211 as-
sociated with the fastening elements 130. In contrast, the
terminal contact sections 121 of the contact elements
120 are located at a distance from the solder paste 240
and the pads 210 associated with the contact elements
120. In the state depicted in figure 3, the connector 100
is held on the PCB 200 by the sticky solder paste 240.
The placing of the connector 100 on the PCB 200 may
be carried out by a pick-and-place process using a pick-
and-place machine or robot (not shown).
[0065] Subsequently, as illustrated in figure 4, the PCB
200 populated with the electrical connector 100 is sub-
jected to a reflow soldering process with the purpose of
soldering and thus connecting the fastening elements
130 and terminal contact sections 121 of the contact el-
ements 120 to the respective solder pads 210, 211 of the
PCB 200. This process is carried out using a reflow oven
250, with the aid of which a respective heat 251 and thus
an appropriate soldering temperature may be provided.
In this process, due to the applied heat 251, the fastening
elements 130 integrally made from a solder may melt to
an appropriate height and to the effect that the connector
100 sinks towards the PCB 200 and thereby the terminal
contact sections 121 of the contact elements 120 get into
contact with the solder paste 240. The solder paste 240
may also melt as a result of the applied heat 251, wherein
the flux portion of the solder paste 240 is evaporated and
electrically conductive solder joints 272 are formed via
the melted solder portion of the solder paste 240.
[0066] In this way, as shown in figure 5, the terminal
contact sections 121 of the contact elements 120 are
soldered and thereby mechanically and electrically con-
nected to the respective pads 210 of the PCB 200. In
figure 5 (and also figure 6), the respective solder 241
originating from the solder paste 240, via which the solder
joints 272 between the terminal contact sections 121 of
the contact elements 120 and the pads 210 of the PCB
200 are established, is shown. With respect to the fas-
tening elements 130, the melted fastening elements 130
may merge with the melted solder portion of the solder
paste 240 applied on the pads 211, and the fastening
elements 130 are soldered and thus mechanically fixed
to the pads 211 of the PCB 200. In the region of the pads
211, respective solder joints 272 are formed via the fas-
tening elements 130 together with the solder portion of
the solder paste 240. After the solder 241 and the fas-
tening elements 130 have cooled and thus solidified, the
electrical connector 100 is electrically and mechanically
firmly connected to the PCB 200.
[0067] With regard to the above-mentioned sinking of
the electrical connector 100 towards the PCB 200 occur-
ring in the soldering process, the connector 100 or its
housing 110 may sink up until the stand-offs 111 of the
housing 110 touch the PCB 200 and rest on it. This move-
ment may be due to the influence of gravity together with
a suction force caused by a wetting of the pads 210, 211
of the PCB 200 with the melted solder 241 and melted
fastening elements 130.

[0068] As indicated above, other components or SMD
components may be assembled on the PCB 200 together
with the electrical connector 100 in order to produce the
device 290 shown in figure 5. These components may
be electronic and/or electrical components. With regard
to this, such components may be also placed on the PCB
200 provided with the solder paste 240, and the PCB 200
populated with the connector 100 and these components
may be subjected to the reflow soldering process (not
shown in each case).
[0069] Figure 6 depicts an enlarged schematic illustra-
tion of a section of the device 290 shown in figure 5 com-
prising the electrical connector 100 mounted on the PCB
200 in order to indicate a possible appearance of the
solder joints 272. In the solder joints 272, which in relation
to the terminal contact sections 121 of the contact ele-
ments 120 and the pads 210 of the PCB 200 are realized
with the solder 241 resulting from the solder paste 240,
the solder 241 may be present between the terminal con-
tact sections 121 and the pads 210, and may also laterally
cover or wet the terminal contact sections 121 so that
the solder 241 comprises a curved surface or meniscus
in this region. With respect to the fastening elements 130
and the associated pads 211 of the PCB 200, the solder
joints 272 are realized via the fastening elements 130
integrally made from solder and the merged solder of the
solder paste 240. In this case, too, a curved surface or
meniscus may be present in the region of the pads 211.
[0070] Deviating from the schematic representation of
figure 6, the fastening elements 130 soldered and me-
chanically attached to the pads 211 of the PCB 200 may
comprise a shape differing from the one shown. In this
regard, it is also possible that the cavities 115 of the hous-
ing 110, deviating from figure 6, are no longer completely
filled with the fastening elements 130 and their sections
131, 132, wherein the fastening elements 130 continue
to be form-fit connected with the housing 110 (not shown
in each case).
[0071] With respect to the electrical connector 100 and
the fastening elements 130, other shapes and cross-sec-
tional profiles may be provided with regard to the fasten-
ing elements 130 and cavities 115 of the housing 110 in
order to secure the fastening elements 130 to the housing
110. For exemplary illustration, figure 7 shows a sche-
matic lateral view of the connector 100 with a configura-
tion in which the fastening elements 130 form-fit connect-
ed with the housing 110 comprise a T-shaped cross-sec-
tional profile in that both the anchoring section 132 and
the fastening section 131 comprise a rectangular cross-
sectional profile. Corresponding to this, the cavities 115
of the housing 110 comprise a matched shape with a T-
shaped cross-sectional profile in that the anchoring re-
gion 116 and the passage region 117 comprise a rectan-
gular cross-sectional profile. Apart from this difference,
the connector 100 with the configuration depicted in fig-
ure 7 may be identical to the connector 100 described
above, and may likewise be mounted on a PCB 200 in a
manner corresponding to that of figures 2 to 5.
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[0072] Other examples of shapes which may be con-
sidered with regard to the fastening elements 130 of the
electrical connector 100 may include fastening elements
130 with other anchoring sections 132 polygonal in cross-
section, such as triagonal anchoring sections 132. Such
shapes may also apply to the anchoring regions 116 of
the cavities 115. Moreover, with regard to the cavities
115 of the housing 110, variants may be considered in
which the cavities 115 only comprise an anchoring region
116 such as a circular or polygonal anchoring region 116
in cross-section, the anchoring region 116 being adjacent
to or merging to the outside of the housing 110, wherein
no additional passage region 117 is present (not shown
in each case).
[0073] As indicated above, the electrical connector 100
is configured to be pluggable with an electrical counter
connector 300 so that respective electrical signal and
power connections may be established with the PCB 200
(and other components arranged thereon). For this pur-
pose, the connector housing 110 may comprise a receiv-
ing chamber 119 for receiving such a counter connector
300.
[0074] For exemplary illustration, figure 8 shows a
schematic lateral illustration of the electrical connector
100 implemented in this way. The view shown here may
represent a view of the connector 100 depicted in figure
1 rotated by 90°. As shown in figure 8, the housing 110
of the electrical connector 100 comprises a receiving
chamber 119 provided for receiving an electrical counter
connector 300, i.e. a counter connector housing 310 of
the same. The counter connector 300, which may be con-
nected to a cable 330, comprises counter contact ele-
ments 320.
[0075] As further indicated in figure 8, the contact ele-
ments 120 of the electrical connector 100 which are ar-
ranged at the housing 110 comprise a stepped shape,
wherein the terminal contact sections 121 form one end
of the contact elements 120 and extend laterally from the
housing 110 at the mounting side 101 of the connector
100. In this regard, the contact elements 120 may be
realized in such a way that the terminal contact sections
121 are spring contact sections.
[0076] As further shown in figure 8, each contact ele-
ment 120 comprises a plug contact section 125 located
in the receiving chamber 119 of the housing 110 which
forms another end of the contact elements 120. The plug
contact sections 125 are provided to be engaged and
thus contacted by the counter contact elements 320 of
the electrical counter connector 300 when the counter
connector 300 is plugged on the electrical connector 100.
For this purpose, the plug contact sections 125 of the
contact elements 120 and respective counter contact
sections of the counter contact elements 320 are realized
in the form of matched pin and socket contact sections.
In the present exemplary case shown in figure 8, the plug
contact sections 125 are realized as pin contact sections,
and the counter contact sections are realized as socket
contact sections.

[0077] Figure 8 represents a configuration in which the
electrical counter connector 300 may be plugged on the
electrical connector 100 in a direction, indicated by an
arrow in figure 8, perpendicular to the mounting side 101
of the connector 100. In this configuration, the connector
100 may be also referred to as 90° connector or 90° head-
er.
[0078] Deviating from this, another implementation
may be considered with respect to the electrical connec-
tor 100. For exemplary illustration, figure 9 shows a sche-
matic lateral illustration of the connector 100 and of an
electrical counter connector 300 which may be plugged
on the connector 100 in a direction, indicated by an arrow
in figure 9, horizontal to the mounting side 101 of the
connector 100. Here, the connector 100 may be also re-
ferred to as 180° connector or 180° header. In this con-
figuration, as well, the connector housing 110 comprises
a receiving chamber 119 for receiving the counter con-
nector 300 or a counter connector housing 310 of the
same. The counter connector 300 comprises counter
contact elements 320, and may be assembled with a ca-
ble 330.
[0079] In the configuration shown in figure 9, again,
the contact elements 120 of the electrical connector 100
comprise a stepped shape, wherein the terminal contact
sections 121 form one end of the contact elements 120
and extend laterally from the housing 110 at the mounting
side 101 of the connector 100. At this, a two-row arrange-
ment of contact elements 120 may be provided, wherein
in each row, the contact elements 120 are arranged next
to each other in a direction perpendicular to the drawing
plane of figure 9. For the two rows, the terminal contact
sections 121 extend into opposite directions (left and right
in figure 9).
[0080] In the electrical connector 100 shown in figure
9, similar to the configuration depicted in figure 8, the
contact elements 120 comprise a plug contact section
125 located in the receiving chamber 119 of the housing
110 which forms another end of the contact elements
120. The plug contact sections 125 of the contact ele-
ments 120 and respective counter contact sections of
the counter contact elements 320 are realized in the form
of matched pin and socket contact sections such that the
contact elements 120 of the connector 100 may be en-
gaged and thus contacted by the counter contact ele-
ments 320 of the counter connector 300 when the counter
connector 300 is plugged on the electrical connector 100.
[0081] Instead of contact elements 120 comprising ter-
minal contact sections 121 to be soldered onto pads 210
of a PCB 200, a configuration of the electrical connector
100 comprising contact elements 120 with a pin contact
section 122 may be employed.
[0082] For further illustration, figure 10 shows a sche-
matic lateral view of the electrical connector 100 and a
PCB 200 according to a configuration, in which the con-
tact elements 120 of the connector 100 that are arranged
at and partially accommodated in the housing 110 com-
prise pin contact sections 122, and the PCB 200 com-
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prises through-contacts 220 corresponding to the pin
contact sections 122. The pin contact sections 122 of the
contact elements 120 are located outside the housing
110 in the region of the mounting side 101 of the con-
nector 100. The pin contact sections 121 are applied to
make an electrical connection between the contact ele-
ments 120 of the connector 100 and respective through-
contacts 220 of the PCB 200 into which the pin contact
sections 122 may be inserted. The through-contacts 220
of the PCB 200 are realized as plated through-holes, i.
e. as through-holes which comprise a metallic coating or
plating 221. As indicated in figure 10, the metallic coating
221 may be present not only at inner walls of the through-
holes, but also at the opposite main sides of the PCB
200. The through-contacts 220 of the PCB 200 to be con-
tacted by the contact elements 120 may be further con-
nected to conductors or traces of the PCB 200 (not
shown).
[0083] Apart from this difference, the electrical connec-
tor 100 and the PCB 200 with the implementation depict-
ed in figure 10 may correspond to the connector 100 and
PCB 200 described above. This relates to the configura-
tion of the connector 100 with the fastening elements 130
integrally formed from a solder, the connector housing
110 comprising cavities 115 for partially accommodating
the fastening elements 130 and comprising the optional
stand-offs 111, and the metallic pads 211 of the PCB 200
provided for fixation with the fastening elements 130. In
this regard, reference is made to the above description.
In the connector 100 depicted in figure 10, the pin contact
sections 122 of the contact elements 120 project over
the fastening elements 130, and the fastening elements
130 project over the stand-offs 111 of the housing 110
in the region of the mounting side 101 of the connector
100.
[0084] In the following, with reference to schematic fig-
ures 11 to 13, an assembly of the electrical connector
100 comprising pin contact sections 122 and the PCB
200 comprising through-contacts 220 is described, thus
producing a device 290. In the method, as depicted in
figure 11, a solder paste 240 is applied on the PCB 200
in the region of its through-contacts 220 and pads 211.
This process may be carried out with the aid of a mask
or stencil and by using a squeegee (not shown). With
regard to the through-contacts 220, the solder paste 240
may be applied on the PCB 200 in such a way that the
through-contacts 220 are filled with the solder paste 240,
as indicated in figure 11.
[0085] Subsequently, as illustrated in figure 12, the
electrical connector 100 is placed on the PCB 200 with
the mounting side 101 of the connector 100 facing the
PCB 200 such that the fastening elements 130 and the
pin contact sections 122 of the contact elements 120 are
located in the region of the respective pads 211 and
through-contacts 220 of the PCB 200. Here, the pin con-
tact sections 122 are inserted into and through respective
through-contacts 220 of the PCB 200, thus coming into
physical contact with the solder paste 240 or the solder

paste 240 and the trough-contacts 220. The placing is
carried out such that the fastening elements 130 or their
fastening sections 131 also get into physical contact with
the solder paste 240 or the solder paste 240 and the pads
211 associated with the fastening elements 130. The
placing of the connector 100 on the PCB 200 may be
carried out by a pick-and-place process using a pick-and-
place machine or robot (not shown).
[0086] Afterwards, as also illustrated in figure 12, the
PCB 200 populated with the electrical connector 100 is
subjected to a reflow soldering process using a reflow
oven 250 in order to solder and thereby connect the fas-
tening elements 130 and the pin contact sections 122 of
the contact elements 120 to the respective pads 211 and
through-contacts 220 of the PCB 200. Due to the heat
251 provided in this process by the oven 250, the fasten-
ing elements 130 integrally formed from a solder may
melt to the effect that the connector 100 or connector
housing 110 sinks towards the PCB 200. The solder
paste 240 may also melt as a result of the applied heat
251, wherein the flux portion of the solder paste 240 is
evaporated and electrically conductive solder joints 272
are formed via the melted solder portion of the solder
paste 240.
[0087] In this way, as shown in figure 13, the pin contact
sections 122 of the contact elements 120 are soldered
and thus mechanically and electrically connected to the
respective through-contacts 220 of the PCB 200. With
regard to the pin contact sections 122, the mounting and
soldering of the connector 100 may be also referred to
as pin-in-paste process. In figure 13 (and also figure 14),
the respective solder 241 resulting from the solder paste
240, via which the solder joints 272 between the pin con-
tact sections 122 and the through-contacts 220 are
made, is depicted. In relation to the fastening elements
130, the melted fastening elements 130 may merge with
the melted solder portion of the solder paste 240 applied
on the pads 211, and the fastening elements 130 are
soldered and thereby mechanically attached to the pads
211 of the PCB 200. In the region of the pads 211, the
respective solder joints 272 are formed via the fastening
elements 130 together with the solder portion of the sol-
der paste 240. When the solder 241 and the fastening
elements 130 have cooled and thus solidified, the elec-
trical connector 100 is electrically and mechanically firmly
connected to the PCB 200.
[0088] As can be seen from figure 13, the sinking of
the electrical connector 100 or its housing 110 towards
the PCB 200 occurring in the soldering process takes
place up until the stand-offs 111 of the housing 110 touch
the PCB 200 and rest on it. The sinking may be caused
by gravity and a suction force due to a wetting of the pads
211 of the PCB 200 with the melted fastening elements
130.
[0089] With regard to the method described with ref-
erence to figures 11 to 13, it is also possible to mount
other components or SMD components on the PCB 200
together with the electrical connector 100. Such compo-
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nents may be also placed on the PCB 200 provided with
the solder paste 240, and the PCB 200 populated with
the connector 100 and these components may be sub-
jected to the reflow soldering process (not shown in each
case).
[0090] Figure 14 shows an enlarged schematic illus-
tration of a section of the device 290 depicted in figure
13 comprising the electrical connector 100 mounted on
the PCB 200 in order to indicate a possible appearance
of the solder joints 272. In the solder joints 272, which in
relation to the pin contact sections 122 of the contact
elements 120 and the through-contacts 220 of the PCB
200 are realized with the solder 241 originating from the
solder paste 240, the solder 241 may be present between
the pin contact sections 122 and the metallic coating 221
of the through-contacts 220, and may also cover the me-
tallic coating 221 at the main sides of the PCB 200 and
laterally cover the pin contact sections 122 so that the
solder 241 comprises a curved surface or meniscus in
this region. In relation to the fastening elements 130 and
the pads 211 of the PCB 200, the solder joints 272 are
realized via the fastening elements 130 made from solder
and the merged solder of the solder paste 240, wherein
a curved surface or meniscus may be present in the re-
gion of the pads 211.
[0091] Also in the case of the electrical connector 100
comprising pin contact sections 122, the above-de-
scribed details, modifications and further implementa-
tions may be applied in a corresponding manner. In this
regard, the fastening elements 130 may comprise, devi-
ating from figure 10, other shapes and cross-sectional
profiles such as a T-shaped profile as shown in figure 7.
Moreover, the connector 100 may be realized with a con-
figuration corresponding to figures 8 and 9. Here, the
contact elements 120 may comprise, in addition to the
pin contact sections 122 forming one end, plug contact
sections 125 located in the receiving chamber 119 of the
housing 110 and forming another end of the contact el-
ements 120 (not shown in each case).
[0092] Besides the embodiments described above and
depicted in the figures, further embodiments are conceiv-
able which may comprise further modifications and/or
combinations of features.
[0093] Such modifications may, in deviation from the
figures and the above description, relate to different
shapes and/or numbers of constituent parts or structures
of the electrical connector 100 such as the fastening el-
ements 130, contact elements 120, stand-offs 111 etc.
[0094] As an example, the electrical connector 100
may be realized with only one or a greater number of
fastening elements 130 integrally made from a solder.
Moreover, a connector housing 110 may be realized with-
out stand-offs 111.
[0095] Although the invention has been more specifi-
cally illustrated and described in detail by means of ex-
emplary embodiments, nevertheless the invention is not
restricted by the examples disclosed and other variations
may be derived therefrom by a person skilled in the art,

without departing from the scope of protection of the in-
vention.
[0096] Reference symbols

100 electrical connector
101 mounting side
110 housing
111 stand-off
115 cavity
116 anchoring region
117 passage region
119 receiving chamber
120 contact element
121 terminal contact section
122 pin contact section
125 plug contact section
130 fastening element
131 fastening section
132 anchoring section
200 printed circuit board
210 pad
211 pad
220 through-contact
221 metallic coating
240 solder paste
241 solder
250 reflow oven
251 heat
271 overlap
272 solder joint
290 device
300 counter connector
310 counter connector housing
320 counter contact element
330 cable

Claims

1. An electrical connector (100) for a printed circuit
board (200) comprising:

a housing (110);
a plurality of contact elements (120) arranged
at the housing (110) for establishing an electrical
connection with the printed circuit board (200)
by soldering; and
at least one fastening element (130) arranged
at the housing (110) for establishing a mechan-
ical connection with the printed circuit board
(200) by soldering,
wherein the fastening element (130) is formed
in one piece from a solder.

2. The electrical connector according to claim 1,
wherein the solder of the fastening element (130) is
a soft solder.
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3. The electrical connector according to any one of the
preceding claims,
wherein the fastening element (130) is form-fit con-
nected with the housing (110).

4. The electrical connector according to any one of the
preceding claims,
wherein the fastening element (130) is partially ac-
commodated in a cavity (115) of the housing (110)
and partially protrudes from the housing (110), and
wherein the fastening element (130) is secured to
the housing (110) via the cavity (115) of the housing
(110).

5. The electrical connector according to claim 4,
wherein the fastening element (130) comprises an
anchoring section (132) and a fastening section
(131), wherein the anchoring section (132) is ar-
ranged in the cavity (115) of the housing (110), and
wherein the fastening section (131) protrudes at
least partially from the housing (110).

6. The electrical connector according to claim 5,
wherein the anchoring section (132) of the fastening
element (130) comprises a greater cross-sectional
width than the fastening section (131) of the fasten-
ing element (130) .

7. The electrical connector according to any one of the
preceding claims,
wherein the housing (110) comprises at least one
stand-off (111) provided to rest on the printed circuit
board (200) in a mounted state of the electrical con-
nector (100) .

8. The electrical connector according to any one of the
preceding claims,
wherein, in the region of a mounting side (101) of
the electrical connector (100), each of the plurality
of contact elements (120) comprises a terminal con-
tact section (121) provided for establishing an elec-
trical connection with a pad (210) of the printed circuit
board (200) by soldering and the fastening element
(130) projects over the terminal contact sections
(121) of the plurality of contact elements (120).

9. The electrical connector according to any one of
claims 1 to 7,
wherein, in the region of a mounting side (101) of
the electrical connector (100), each of the plurality
of contact elements (120) comprises a pin contact
section (122) provided for establishing an electrical
connection with a through-contact (220) of the print-
ed circuit board (200) by soldering.

10. The electrical connector according to any one of the
preceding claims,
wherein the housing (110) comprises a receiving

chamber (119) for receiving an electrical counter
connector (300) comprising counter contact ele-
ments (320).

11. A device (290) comprising a printed circuit board
(200) and an electrical connector (100) according to
any one of the preceding claims,

wherein the electrical connector (100) is mount-
ed on the printed circuit board (200),
wherein the plurality of contact elements (120)
of the electrical connector (100) is electrically
connected to the printed circuit board (200) via
solder joints (272),
and wherein the fastening element (130) of the
electrical connector (130) is mechanically con-
nected to the printed circuit board (200) via a
solder joint (272).

12. The device according to claim 11,
wherein the fastening element (130) of the electrical
connector (100) is mechanically connected to a pad
(211) of the printed circuit board (200).

13. A method for producing a device (290) comprising:

providing a printed circuit board (200);
providing an electrical connector (100) accord-
ing to any one of claims 1 to 10;
mounting the electrical connector (100) on the
printed circuit board (200), wherein the mount-
ing comprises carrying out a soldering process
in which the plurality of contact elements (120)
of the electrical connector (100) is electrically
connected to the printed circuit board (200) and
the fastening element (130) of the electrical con-
nector (100) is mechanically connected to the
printed circuit board (200).

14. The method according to claim 13,
wherein the soldering process is a reflow soldering
process.

15. The method according to any one of claims 13 and
14, wherein the fastening element (130) of the elec-
trical connector (100) is mechanically connected to
a pad (211) of the printed circuit board (200).
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