1 Description Electronic component and method for fixing the same The
invention relates to an electronic component, especially a coil and a
method for its manufacture. Coils withicoil cores are often required in
electronics. They are implemented and fixed in components, printed
circuit boards or in other arrangements. Placement and fixing often takes
place with the help of devices thafdgaspaiiercoils and place them at the
required place. After placing, they can, for instance, automatically be
soldered to establish the electrical connection. When moving the coil with

the hel-beateoniticappasenesnigmetiad for fiedngtbe same

especially also jerky accelerations. Upon the occurrence of jerky

accelerations the danger exists that the coil cores may be thrown out of
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forMeeingy Byt grasping with automatic appliances generally occurs in the
middle of the longitudinal extension of the coil -thus on the coil winding.

To enable grasping on the coil winding, it is already known to attach a
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involve an encapsulating material to be applied on the top side of the coill
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automatic assembly. 2 ) _ )
them at the required place. After placing, they can, for instance, automaticaily be

soldered fo establish the electrical connection.

When moving the coil with the help of automatic appliances very high speeds can
occur and especially also jerky accelerations. Upon the occurrence of jerky
accelerations the danger exists that the coil cores may be thrown out of the caoil
winding. Commonly, the coil cores are a bit ionger than the coil winding, but
grasping with automatic appliances generally occurs in the middle of the

longitudinal extension of the coil -thus on the coll winding.

To enable grasping on the coil winding, it is already known to attach a small plate
made of plastic, with the help of an adhesive, which can involve an encapsulating

material fo be applied on the top side of the coil winding (DE 9410532).

Embodiments of the invention provide an electronic component in such a manner

that it is particularly suitable for automatic assembly.



Embodiments of the invention propose a component with the features

mentioned below. According to the first aspect of the invention, there is

provided an electronic component that comprises a coil with a coil core

and a coil winding surrounding the cgil core with at least two connection

ends and is formed for automatic insértion and features a holding element

that consists of plastic and is injection-moulded on the electronic

component, and is formed as an action point for a grippjng deyice, )
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beleast a point on a winding of the coil winding on which a gap is provided,

between two adjoining windings, in the longitudinal direction of the coil.

According to the second aspect of the invention, there is provided a
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wherein tfhe windings of the coil winding, are provided with a gap at least .
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According to the second aspect of the invention, there is provided a process for
fixing an electronic companent formed as coll with a coil core, wherein the windings
of the coil winding are provided with a gap at least at one point, a holding element
is injection moulded on the point of the gap between the two windings and the
windings themselves, an action surface for a gripping device is formed on the
holding element, and the component is conveyed to its assembly point with the

help of the gripping device on the acting surface.

The component may be grasped by using a grasper on the holding element, and

moved 1o the assembly point.

The electronic component may be a capacifor, for example. Particularly, the
invention is suitable for fastening coils.

in the normal case the windings of the coil ilie adjacent to one another in order to
occupy little space as possibie. Now, it is provided, according to embodiments of
the invention that, at a point between two sections of winding or also between two
adjacent windings, a gap is provided for instance in longitudinal direction of the coil.
Through this gap the coil core is open ouiwards so that the holding element can be

connected both with the coil core as well as with the two adjacent coil windings.



occupy little space as possible. Now, it is provided, according to

embodiments of the invention that, at a point between two sections of

winding or also between two adjacent windings, a gap is provided for

instance in longitudinal direction of the coil. Through this gap the coil core

is open outwards so that the holding é2@ment can be connected both with

the coil core as well as with the two adjacent coil windings. 2a The

holding element made of plastic is injection-molded at this point. It
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In yet another further embodiment of the invention, it can be provided that
the holding element only extends over a part of the length of the coil.
Thus, the rest of the coil, particularly of the coil winding, remains free of
the material of the holding element sq that no restrictions occur with
regard to the heat dissipation capabil%y. It can, however, also be provided
that the holding element extends over an entire circumference of the coll
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a grasper ccor Ing to em nts of the
invention, it can likewise be provided that the holding element is
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connection via the soldering process, the coil is concurrently additionally
connected mechanically with the printed circuit board at a further point. 4
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It can, however, also be provided that the holding element extends over an entire

circumference of the coil so that it is therefore injection-molded around the coil.

In yet another further embodiment of the invention, it can be provided that the
holding element features a plane surface on the side turned away from the
assembly side of the coil. This plane surface is meant and is suitable for being held

by means of a grasper.

According to embodiments of the invention, it can likewise be provided that the
holding element is injection-molded from a plastic that develops an adhesive effect
at higher temperatures, for instance at a temperature that corresponds to the
soldering temperature. This ieads to the effect that, during its electrical connection
via the soldering process, the coil is concurrently additionally connected

mechanically with the printed circuit board at a further point.



injection die, many similar units of coil winding and coil core can be
introduced. Finally, at the said point of the gap between the two windings
and the two adjacent windings, the holding element itself is
injection-molded. Further features, details, and preferences of the
invention are derived from the claims and the abstract, whose wording
refers to the content of the description, and to the following description of

a preferred bodiment as well as to the drawi The following figures .
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windings 4. The two ends 5, 6 of the coil winding 3 are tangentially led

away from the coil core 1. The two ends 5, 6 can also
Further features, details, and preferences of the invention are derived from the

claims and the abstract, whose wording refers to the content of the description, and

to the following description of a preferred embodiment as well as to the drawing.
The following figures show:

Figure 1: a view of a coil winding with a coil core from the direction turned away
from the assembly side of the coil;

Figure 2: the view of the coil of Figure 1 from the bottom in Figure 1;

Figure 3: the view of the coil corresponding to Figure 2 with an attached holding
element;

Figure 4. an illustration corresponding to Figure 3 for the second embodiment.
Figure 5: a plan view of a coil to be vertically mounted.

Figure 6: a side view of the coil according to Figure 5 with a partially sectioned
illustration of the holding element.



be longer, the illustration is only schematically considered. Th_ey !ie in one
plane. This plane depicts the assembly side of the coil. The windings 4. of
th iLwinding 3 are wound at a point 7 such that they feature agap in
ptﬁ%%%ﬁi%al direction of the coil. Thi®forms a gap through Whlc_h a
part of the surface of the coil core 1 is visible. Figure 2 shows_ the view of
the coil of Figure 1 from below in Figure 1, thus from a direction offset by
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gl ic,and js caonnected with the core 1 and the coil windings.
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Figure 2 shows the view of the coil of Figure 1 from below in Figure 1, thus
from a direction offset by 90°. Here, one sees how the gap between two
adjacent windings 4 occurs. The pitch of the windings is enlarged at this
point and finally led back to the normatl value.

The unit depicted in Figures 1 and 2 of the coil core 1 and coil winding 3 is
placed in an injection die, together with a plurality of other similar units. In
this injection die, a holding element 8 is injection-molded onto the point 7 of
the gap between two adjacent windings 4 of the coil winding 3. The top side
9 of the holding element 8 as visible in Figure 3 is formed plane. In
tongitudinal direction, the holding element 8 extends over the gap between
adjacent windings and at least over the two adjacent windings themselves,
preferably still up into the depression between the next windings. The
holding element 8 is made of injected plastic and is connected with the
core 1 and the coil windings. Through this the coil winding 3 is also
connected with the core 1. As for the embodiment of Figure 3 the holding

element 8 extends in the circumferential direction only via a part of the
coil.



P 45285 WO -6 Figure 4 depicts an embodiment in which the holding
element 18 is injection molded around the entire circumference of the
coil. Again, the side of the holding element 18 is turned away from the
Iy\é%e, at the bottom in Figure @ -where it is provided with a plane
surface 9 on which a gripper can act. In the case of both embodiments
the holding element 8, 18 only extends over a part of the length of the coil

Figifitar thIRRISE R RGeSt réaride dhe choldinipasteteint 18 s
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component was described using a coil as an example. The attachment
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.plastic that develops an adhesive effect at a temperature orrespon.dlng.
W?H‘Eheas&fj@ﬁ.% &Ab&Gkure. When the coil is placed on the printed circuit
board and then finally soldered, with the help of the holding element 18 it

iJl be bonded together with the surface of the printed circuit board. This
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not for coils with a coil core.

The attachment of a holding element 8, 18 on an electronic component
was described using a coil as an example. The attachment of such a

holding element can alsc occur for other electronic components.

The holding element 18 depicted in Figure 4 can be injection-molded from
a plastic that develops an adhesive effect at a temperature corresponding
to the soldering temperature. When the coil is placed on the printed circuit
board and then finally soldered, with the help of the holding element 18 it
will be bonded together with the surface of the printed circuit board. This
leads to a particularly good mechanical safety of the coil on the printed
circuit board. This type of connection by means of a holding element
made of a plastic that generates an adhesive effect at a higher

temperature can also find application for other electronic components, but
not for coils with a coil core.

What was depicted in Figures 1 to 4 for a horizontal configuration of coils is
obviously also possible for the upright configuration of coils. In the case of
horizontal configuration the axis of the coil core and the coil winding is
aligned parallel to the surface on which the coil is mounted. In the case of
upright configuration the axis is aligned perpendicularly to the surface.
Even with the upright configuration it is possible to align the holding



What was depicted in Figures 1 to 4 for a horizontal configuration of coils
is obviously also possible for the upright configuration of coils. In the case
of horizontal configuration the axis of the coil core and the coil winding is

Paﬁé@&?ﬁ%@lel to the surface on which fhe coil is mounted. In the case of
upright configuration the axis is aligned perpendicularly to the surface.
Even with the upright configuration it is possible to align the holding
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oil at the right place. It is, however, likewise possible to attac
%cﬁ&rng element at a different point. This should be depicted with
reference to Figure 5 and Figure 6. Figure 5 shows a face view of a coil in
which the faceéslgrface 2 of coil core 1 is visible. The two ends 5, 16 of the

It 45 RYPErd SRiRR Pasriisuie ritecty tharhaidion fiRmest at a different
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tanggr%ial to the ?oil core 1, the connection end 16 is aligned radially
r
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C rﬁen%%{i\évﬁn(gﬂ aﬁ%alrsrag gﬂggcahadiatfy outwards and from there it is bent
downwards; see the side view of Figure 6. Whilst Figure 5 still shows the
coil with coil core prior to the injection molding of the holding element,
Figure 6 shows a side view with a holding element 28 injection-molded on
it, which is depicted here in a sectional view. As one can still derive from
Figure 5, here the winding 4 sections of the coil winding are arranged such
that the core 1 between them is free. One can injection mould a holding
element 28 at this point which then extends laterally so far that it then
overlaps the top-most coil winding 4. This also leads to having the coil

winding 3 fixed against displacement on the core 1.

The holding element 28 can enclose the face end of the coil, for instance,
when turned away from the mounting surface around the entire
circumference so that it forms a kind of cover. However, it can also be
sufficient that this holding element 28 only extends in the section of a

diameter above the face end, so that free parts remain on the right and
left side.

Also in the type of configuration of Figure 8, the holding element, in the
embodiment according to Figure 4, can similarly reach up to a point on the



that the core 1 between them is free. One can injection mould a holding
element 28 at this point which then extends laterally so far that it then
overlaps top-most coil winding 4. This also leads to having the coil
P\ﬁiﬁéﬁ% Med against displacement o the core 1. The holding element
28 can enclose the face end of the coil, for instance, when turned away
| from e moun g?eurfaci}__around the entire circumference so that it
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so that free parts remain on the right and left side. Also in the type of
configuration of Figure 6, the holding element, in the embodiment
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adhesion during soldering. 9 THE CLAIMS DEFINING THE
INVENTION ARE AS FOLLOWS:



1 An electronic component that comprises a coil with a coil core and a coll
winding surrounding the coil core with at least two connection ends and is
-formed for automatic insertion and features a holding element that
consists of plastic and is injection-moulded on the electronic component,
and is formed as an action point for a gripping device, wherein the holding
element acts both on the coil core as well as on at least a point on a
winding of the coil winding on which a gap is provided, between two
adjoining windings, in the longitudinal direction of the coil. 2. The
component according to claim 1, wherein, on at least one point between

FaREIoNIing WERRINGTIE RalaierBe: Arane RIARAE he
longitudinal direction of the coll, where%y the %%f?ing e emer%?is
injection-moulded on the coil core on said point of said gap between the

windingsepRetaHileastpaidendigiging windings of said coil winding, both
overlapping, said point in the longitudinal direction. 3. The component )
accorGATRAGER PRIV AL R @R R SRR DG SenpURtiRg, thegoil core
atitthet segstaheoidasamgaveytemdhe assembly side of said coil. 4. The
component a%q'ordirlljgotoaz%pcyE or%eF,Fof the é)receding claims, wherein the

LIS Trmed Jor nsetion an :
holding Slement etendeover at [eastone part of the circumference of

said fertywenennoiding element that

consists of plastic and

18 Injection-moulded on the electronic cormnponent, and

is formed as an action point for a gripping device, whergin the holding
element acts both on the coil core as well as on at least a point on a winding of the
coit winding on which a gap is provided, between two éd}o%ning windings, in the
iongitudinal dirgction of the coll.

2. . The component according to claim 1, wherein, on at least one point between
two adjoining windings of the coil winding, & gap is provided in the longitudinal
direction of the coil, whereby the holding element is injection-moulded on the coil
core on said point of said gap between the windings, and at least said adjoining
windings of said coil winding, both overlapping said point in the iongitudinal
direction.

3. The component according to claim 1 or claim 2, wherein the hoiding element

is disposed on the side of coil facing away from the assembly side of said coil.

4. The component according to any one of the preceding claims, wherein the
holding element extends over at least one part of the circumference of said
component,

8. The component according to any one of the preceding claims, wherein the
holding element extends only over a part of the length of said component.

6. The compenent according to any one of the preceding claims, wherein the
holding element extends around the entire circumference of said component.



5. The component according to any one of the preceding claims, wherein
the holding element extends only over a part of the length of said
component. 6. The component according to any one of the preceding
claims, wherein the holding element extends around the entire
circumference of said component. _10_ 7. The component according to
any one of the preceding claims, wherein the holding element features a
plane surface on the side of said compggent facing away from the
assembly side. 3. The component according to any one of the preceding
claims, wherein the holding element is injection moulded of plastic that
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electronic component formed as coil with a coil core, whergin _
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aRellmsheipmgsidainiesiian moulded on the point of the gap between the
two windings and the windings themselves an action surface for a gripping

vice.is far Icli lemen n e companent jis.conveyed .
e A e i IR B e i erein the
wfding. eerend fotiesticmedidgdoot | piesds ialreicithadhekiimly at soldering

sisRRbis/giection

8. A process for fixing an electronic component formed as coil with a coil core,
wherein

the windings of the coil winding are provided with 2 gap at least at one
point,

a hoiding siement is injection moulded on the point of the gap between the
two windings and the windings themselves

an action surface for a gripping device is formed on the holding element,
and

the component is conveyed fo its assembly point with the help of the
gripping device on the acting surface.

10. The process according to claim 2, wherein the holding element is injection
moulded on the side of the component facing away from the assembly side of said
component.

11. The process according to claim 9 or claim 10, wherein the helding element is

injection moulded over at ieast a part of the circumference of the component.

12. The process according fo any one of claims 8 to 11, wherein the holding
element is injection mouided only over & part of the length of the component.

13. The process according to any one of the preceding claims, wherein the
hoiding element is injection moulded ali around the eniire circumference of the
component,

14. The process according to any one of claims 8 to 13, wherein the hoiding



moulded on the side of the component facing away from the assembly

side of said component. 11. The process according to claim 9 or claim 10,
wherein the holding element is injection moulded over at least a part of

the circumference of the component, 12, The process according to any

one of claims 9 to 11, wherein the holding element is injection moulded

only over a part of the length of the component. 13. The process

according to any one of the preceding ¢kaims, wherein the holding

element is injection moulded all around the entire circumference of the
component. 14. The process according to any one of claims 9 to 13,

whersin theholditowith sipmenkisRiyidetheitiva plaRe sufiRemen theing away
side of the component facing away from the assembly side. 15. The

Fryedbe as8Bray$9%ny one of claims 9 to 14, wherein the holding

element is injection moulded of plastic that exhibits adhesive effect at a
tefnpaisaupsatascancyodb ictoame okl &firdaismpiauté. yéheagn the holding
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reference to the accompanying drawings. 17. A process for fixing an
éﬁﬁﬂ%ﬁ@%ﬁﬁ%@ffﬁ%ﬁ%ﬁﬂéﬂ? 5@*3@?@& erre AEtribed with

reference to the accompanying drawings. P 45285 WO -12- Abstract

16. An electronic component substantially as hereinbefore described with

reference o the accompanying drawings.

47. A process for fixing an electronic component substantially as hereinbefore
described with reference to the accompanying drawings.



Disclosed is an electronic component, especially a coil with a coil core, in

which the turns of the coil winding are spaced apart from each other at

least at one point in the longitudinal direction of the coil. A plastic retaining
Pedsd8a WHith overlaps both the coil edi2 and at least the two adjacent

turns of the coil winding in a longitudinal direction is sprayed on in the

area of said point, whereby a connection between the coil core and the

coil winding is created at the same fiip@lraité retaining element can be

sprayed around a closed circumference of the coil while covering only a

portion of the coil in the longitudinal direction thereof. Preferably, the
Digtinnsg ifcrRriegranis soproanandlyas ircialhe rehitivdtio theoil core, in

wASRBIHAB AU PKEENIOMET 15 (Rinding are spaced apart from each other at
least at one point in the longitudinai direction of the coil. A plastic retaining
element which overlaps both the coil core and at least the two adjacent
turns of the coil winding in a longitudinal direction is sprayed on in the area
of said point, whereby a connection between the coil core and the coil
winding is created at the same time. The retaining element can be sprayed
around a closed circumference of the coil while covering only a portion of
the coil in the longitudinal direction thereof. Preferably, the retaining

element is placed approximately in the center relative to the longitudinal
extension of the coil.



