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(57) ABSTRACT

Various embodiments relate to a circuit support for an
electronic circuit. The circuit support may include at least
one conductor track, and an insulating matrix that is injec-
tion-molded over the at least one conductor path in such a
way as to leave open at least a first region for connecting at
least one electronic component of the electronic circuit. The
circuit support may include at least one fastening aid that is
formed from the material for the insulating matrix and/or
from the material of the at least one conductor.
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CIRCUIT SUPPORT FOR AN ELECTRONIC
CIRCUIT AND METHOD FOR
MANUFACTURING A CIRCUIT SUPPORT
OF SAID TYPE

RELATED APPLICATIONS

[0001] The present application is a national stage entry
according to 35 U.S.C. § 371 of PCT application No.:
PCT/EP2016/061441 filed on May 20, 2016, which claims
priority from German application No.: 10 2015 212 177.1
filed on Jun. 30, 2015, and is incorporated herein by refer-
ence in its entirety.

TECHNICAL FIELD

[0002] Various embodiments generally relate to a circuit
support for an electronic circuit, said circuit support includ-
ing at least one conductor track and an insulating matrix that
is injection-molded over the at least one conductor track in
such a way as to leave open at least a first region for
connecting at least one electronic component of the elec-
tronic circuit. Various embodiments further relate to a
method for producing a circuit support for an electronic
circuit, wherein the circuit support includes at least one
conductor track and an insulating matrix that is injection-
molded over the at least one conductor track in such a way
as to leave open at least a first region for connecting at least
one electronic component of the electronic circuit.

[0003] The present disclosure is concerned with the prob-
lem of fastening a circuit support of this type itself in a
suitable or a desired manner, in particular also with the
problem of being able to align said circuit support in the
desired manner during the fastening procedure. The present
disclosure is further concerned with the problem of fastening
components, in particular electronic components onto a
circuit support of this type.

BACKGROUND

[0004] It is known from the related art by way of example
to solder, adhere, weld, laminate or secure fastening aids to
a circuit support of this type. The additional method steps
and components that these methods require result in an
additional production outlay that is reflected in a compara-
tively long period of time required and also additional costs.

SUMMARY

[0005] Various embodiments provide a generic circuit
support or a generic method for producing a circuit support
in such a manner that fastening aids for the circuit support
itself and/or for components that are to be arranged on the
circuit support can be provided in a most cost-effective
manner possible whilst at the same time reducing the
number of product steps in comparison to the approach
known in the related art.

[0006] The present disclosure is based on the knowledge
that the object mentioned above with regard to the circuit
support in accordance with the present disclosure can be
achieved in an optimum manner if the circuit support
includes at least one fastening aid that is formed from the
material for the insulating matrix and/or from the material of
the at least one conductor track.

[0007] Consequently, it is fundamentally possible to pro-
duce the required fastening aid at the same time as producing
the at least one conductor track and/or at the same time as
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producing the at least one insulating matrix. In other words,
the procedure of producing fastening aids of this type is
integrated in accordance with the present disclosure into the
procedure of producing the conductor track and/or the
insulating matrix. It is possible in this manner to consider-
ably reduce the number of production steps in the case of a
circuit support in accordance with the present disclosure in
comparison to known circuit supports which results both in
a reduction in the production time and also in the production
costs.
[0008] Accordingly, the production steps for the fastening
aids of a circuit support in accordance with the present
disclosure can be performed in a stamping, bending and/or
embossing process so as to produce the actual circuit sup-
ports in the conventional manner if the fastening aid is
formed from the material of the at least one conductor track
or said production steps are taken into consideration after-
wards during the injection-molding process, in other words
when producing the insulating matrix. Furthermore, the
approach in accordance with the present disclosure results in
a very high degree of manufacturing accuracy of the fas-
tening aids that are being produced since the fastening
aids—in contrast to the procedure in the related art—are
produced in accordance with the present disclosure using a
tool-based process and thus said fastening aids are subjected
to a reproducible process.
[0009] One advantageous embodiment of a circuit support
in accordance with the present disclosure is characterized by
virtue of the fact that the at least one conductor track is
configured as a leadframe, wherein the at least one fastening
aid is formed from the material for the leadframe and
represents one element of the following group:
[0010] a pin that is stamped as one and bent on the
leadframe
[0011] for a mechanical function, in particular for
fastening, centering, as a clamping element or as a
gripping aid, and/or
[0012] for an electrical function, in particular as a
contact lug or as a test site;

[0013] alatching lug that is stamped or embossed on the
leadframe;
[0014] an alignment pin or a centering pin that is drawn

on the leadframe;

[0015] afiducial marker that is embossed or stamped on
the leadframe;

[0016] a gripping aid that is stamped and bent on the
leadframe;

[0017] a receiving hole that is stamped into the lead-
frame;

[0018] spring contacts that are stamped and bent into
the leadframe so as to receive and make contact with an
electrical component.

[0019] It has hitherto only been known in the related art in
order to realize additional functions to form or fold metal
strips from the leadframe material and to use said metal
strips as cooling bodies. However, it has hitherto not been
known to produce fastening aids from the material of the
leadframes, in particular in the manner as described in the
above mentioned summary.

[0020] In accordance with a further preferred embodi-
ment, the at least one fastening aid is formed from the
material for the insulating matrix and represents one element
from the following group:
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[0021] a locating pin that is produced by injection
molding;
[0022] a fiducial marker that is produced by injection
molding;
[0023] a gripping aid that is produced by injection
molding;
[0024] a snap-in hook that is produced by injection
molding.
[0025] Itis usual to use a synthetic material to produce the

insulating matrix and to apply said synthetic material in a
thickness of 0.2 to 0.3 mm to at least the sites on the
conductor track that are to be insulated. In accordance with
the mentioned advantageous embodiment, henceforth at
least one fastening aid is produced from the same material
at the same time during the injection molding process for
producing the insulating matrix.

[0026] Various embodiments still further relate to a light
source, in particular a light source for a vehicle illumination
arrangement, preferably a vehicle headlight, having a circuit
support in accordance with the present disclosure.

[0027] The preferred embodiments that have been pre-
sented with regard to the circuit support in accordance with
the present disclosure and the advantages of said embodi-
ments also apply for the method in accordance with the
present disclosure for producing a circuit support. In the case
of said method, at least one fastening aid is formed from the
material for the insulating matrix and/or from the material of
the at least one conducting track. The term ‘to form’ is
understood in this case to mean a stamping, bending or
milling process when said fastening aid is formed from the
material of the conductor track and an injection molding
process when said fastening aid is formed from the material
for the insulating matrix.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] In the drawings, like reference characters generally
refer to the same parts throughout the different views. The
drawings are not necessarily to scale, emphasis instead
generally being placed upon illustrating the principles of the
disclosed embodiments. In the following description, vari-
ous embodiments described with reference to the following
drawings, in which:

[0029] FIGS. 1A and 1B illustrate schematic views of pins
that are stamped as one and bent on a leadframe;

[0030] FIGS. 2A and 2B illustrate schematic views of
latching lugs that are stamped or embossed on a leadframe;
[0031] FIGS. 3A-3C illustrate schematic views of center-
ing pins or alignment pins and gripping aids that are drawn
on a leadframe;

[0032] FIGS. 4A and 4B illustrate schematic views of
fiducial markers that are embossed or stamped on a lead-
frame;

[0033] FIGS. 5A and 5B illustrate schematic views of
receiving holes that are stamped in a highly accurate manner
in a leadframe;

[0034] FIGS. 6A and 6B illustrate schematic views of
spring contacts that are stamped and bent in a leadframe,
said spring contacts being provided so as to receive and
make contact with a component; and

[0035] FIG. 7 illustrates a schematic view of a cross-
section through a first embodiment of a circuit support in
accordance with the present disclosure.
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DETAILED DESCRIPTION

[0036] The same reference numerals are used in the
descriptions hereinunder for like and like-functioning com-
ponents. Said reference numerals are only inserted once for
the sake of clarity.

[0037] FIG. 1B illustrates initially a rectangular section 10
of'a metal strip, wherein a circle 12 is stamped out in a first
processing step so as to produce a leadframe. Two strips 14a,
145 are stamped and subsequently bent over simultaneously
so as to produce the pins. The illustration in FIG. 1A
illustrates an enlarged view along the section line A-A of
FIG. 1B. A pin 16 of this type can assume a mechanical
function, in particular for the fastening process and for the
centering process, as a clamping element or as a gripping
aid. However, it can also assume an electrical function, in
particular as a contact lug or as a test site.

[0038] FIG. 2A illustrates a plan view of two latching lugs
184, 185 that are produced on the leadframe by stamping
and embossing the leadframe. A rectangular opening is
stamped into the leadframe 12 in a first step and subse-
quently a synthetic material is pressed through the opening
from below. The notch 20 of the corresponding latching lug
184, 185 is produced in a subsequent embossing step. FIG.
2B illustrates an enlarged sectional view along the section
line B-B of FIG. 2A. It is possible to realize a desired spring
effect by suitably selecting the synthetic material that is
produced for the latching lugs.

[0039] Accordingly, it is possible using the two latching
lugs 18a, 18b that are illustrated in FIG. 2A to secure a
component in two directions, in that said component is
pushed in between the two latching lugs 184, 185. The
component can be secured in all directions on the leadframe
12 by means of four latching lugs 18 of this type.

[0040] FIG. 3A illustrates by way of example two center-
ing pins or alignment pins 22a, 225 that are drawn on the
leadframe 12. FIG. 3B illustrates an enlarged cross-sectional
view along the section line C-C from FIG. 3A. FIG. 3C
illustrates a schematic view of a component 24 having two
hollow pins 25a, 256 that are bent over the centering pins or
alignment pins 224, 225 in order to position the component
24 with respect to the leadframe 12.

[0041] The centering pins or alignment pins 22a, 225 can
also be used as gripping aids. As an alternative, by way of
example gripping aids can be produced on the outer surface
of the leadframe 12 during the stamping process, as
described in connection with FIG. 1B.

[0042] FIG. 4A illustrates a fiducial marker 26 that is
embossed or stamped on the leadframe 12. FIG. 4B illus-
trates the view of FIG. 4A in an enlarged format.

[0043] FIG. 5A illustrates receiving holes 28a, 28b, 28¢
that are stamped in a highly precise manner on the leadframe
12. The view in FIG. 5B illustrates how a schematically
illustrated component 30 having the alignment pins 32a,
32b, 32c¢ is positioned on the leadframe 12, in that the
alignment pins 32a to 32¢ are inserted into the receiving
holes 28a to 28c.

[0044] FIG. 6A illustrates a component 34 that is inserted
between and makes contact with spring contacts 36a, 365
that are stamped and bent in the leadframe 12. FIG. 6B
illustrates the arrangement in an enlarged view. In the
illustrated view, the component 34 is inserted from below in
the image display between the spring contacts 36a, 365. It is
possible to position the component 34 in a precise and
desired manner with respect to its height by means of a
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correspondingly configured profiling 38 of the spring con-
tacts 36a, 365 and a corresponding profiling of the compo-
nent 34. In the illustration shown in FIGS. 6A and 6B, the
component 34 can be by way of example a locating pin that
is produced from the material of the insulating matrix by
injection molding.

[0045] The fastening aids 14, 18, 22, 26, 28, 36 in the
embodiments illustrated in FIGS. 1 to 6 are shaped from the
material of the leadframe 12. As is obvious to the person
skilled in the art, said fastening aids, in particular the
gripping aids 16, fiducial markers 26 and also centering pins
and alignment pins 22, can also be produced by injection
molding from the material that is used for the insulating
matric of the circuit support.

[0046] The leadframe 12 is processed using stamping
technology in multiple steps. The starting material, in par-
ticular the starting metal strips, is/are processed in one step
only until the material no longer distorts or becomes wavy.
The processing is preferably performed using a progressive
tool. In so doing, the starting material passes through
multiple processing steps on the production belt. It is pos-
sible in this manner to use a stamping press that requires
comparatively less power.

[0047] FIG. 7 illustrates a circuit support in accordance
with the present disclosure for an electronic circuit. Said
circuit support includes a conductor track 12 that is config-
ured in particular as a leadframe. Through-going openings
and/or gaps 40 are provided in the conductor track 12 and an
insulating material 42 is injection-molded around the con-
ductor track 12 so as to form an insulating matrix 44 and in
so doing form a protrusion 46 in particular also on the side
of the conductor track 12 that can be coupled to a cooling
body 47. During the procedure of applying the insulating
material by injection molding, the regions 48 that are
provided for assembling the electronic components 50, and
also the region 52 on the lower face 54 of the conductor track
12 are omitted. This is achieved by means of a correspond-
ing configuration of the injection-molding tool.

[0048] A multiplicity of protrusions 46 of this type that act
as spacers are produced as a result of corresponding
through-going openings and/or gaps 40 being provided
along the conductor track 12, in other words in the direction
perpendicular to the plane of the drawing. If a cooling body
47 is placed on the multiplicity of the protrusions 46, the
region 52 is produced that has a height h1 that amounts to
between 20 um and 200 um. In contrast, the height h2 of the
matrix material 42 amounts to between 0.2 mm and 0.4 mm.
The region 52 is subsequently filled with a second insulating
material that can represent in particular a heat-conducting
paste or a heat-conducting adhesive.

[0049] While the disclosed embodiments have been par-
ticularly shown and described with reference to specific
embodiments, it should be understood by those skilled in the
art that various changes in form and detail may be made
therein without departing from the spirit and scope of the
disclosed embodiments as defined by the appended claims.
The scope of the disclosed embodiments is thus indicated by
the appended claims and all changes which come within the
meaning and range of equivalency of the claims are there-
fore intended to be embraced.

1. A circuit support for an electronic circuit, said circuit
support comprising:

Jul. 12,2018

at least one conductor track; and

an insulating matrix that is injection-molded over the at
least one conductor path in such a way as to leave open
at least a first region for connecting at least one
electronic component of the electronic circuit;

wherein the circuit support comprises at least one fasten-
ing aid that is formed from the material for the insu-
lating matrix and/or from the material of the at least one
conductor.

2. The circuit support as claimed in claim 1,

wherein the at least one conductor track is configured as

a leadframe, wherein the at least one fastening aid is
formed from the material for the leadframe and repre-
sents one element from the following group:

a pin that is stamped as one and bent on the leadframe

for a mechanical function, as a clamping element or as
a gripping aid, and/or
for an electrical function;

a latching lug that is stamped or embossed on the lead-

frame;

an alignment pin or a centering pin that is drawn on the

leadframe;

a fiducial marker that is embossed or stamped on the

leadframe;

a gripping aid that is stamped and bent on the leadframe;

a receiving hole that is stamped in the leadframe;

spring contacts that are stamped and bent into the lead-

frame so as to receive and make contact with an
electrical component.

3. The circuit support as claimed in claim 1,

wherein the at least one fastening aid is formed from the

material for the insulating matrix and represents one
element from the following group:

a locating pin that is produced by injection molding;

a fiducial marker is produced by injection molding;

a gripping aid that is produced by injection molding;

a snap-in hook that is produced by injection molding.

4. A method for producing a circuit support for an
electronic circuit, wherein the circuit support comprises at
least one conductor track and an insulating matrix that is
injection-molded over the at least one conductor track in
such a way as to leave open at least a first region for
connecting at least one electronic component of the elec-
tronic circuit;

the method comprising:

forming at least one fastening aid from the material for the

insulating matrix and/or from the material of the at least
one conductor track.
5. A light source, comprising a circuit support said circuit
support comprising:
at least one conductor track; and
an insulating matrix that is injection-molded over the at
least one conductor path in such a way as to leave open
at least a first region for connecting at least one
electronic component of the electronic circuit

wherein the circuit support comprises at least one fasten-
ing aid that is formed from the material for the insu-
lating matrix and/or from the material of the at least one
conductor.

6. The circuit support as claimed in claim 2,

wherein the pin is for the fastening process or for the

centering process.
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7. The circuit support as claimed in claim 2,

wherein the pin is for an electrical function as a contact
lug or as a test site.

8. The light source according to claim 5,

wherein the light source is used for a vehicle headlight.
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