
1 THERMAL OVERLOAD PROTECTION APPARATUS The invention relates to a thermal
overload protection com- ponent for the protection of an electric
component, in par- s ticular an electronic component, wherein the overload
protection component has a short-circuit unit for short-circuiting
connections of the component, and a actuating unit for actuating the
short-circuit unit in a temperature-sensitive manner. 10 Such overload
protection component is known form the patent application DE 10 2008 022
794 Al. It describes a thermal overload protection component comprising a
short-circuit unit with a shorting bar for short-circuiting electrodes of
15 an overload deflector, and a melting element actuating the overload
protection component. The overloading of electronic components may lead to
the fact that they operate outside of a nominal operating 20 range. For
this purpose a performance rate caused by a reduced insulation stability of
the component leads, for example, to increased heating of a damaged
component. If the heating of the component beyond a permissible threshold
is not prevented, this may lead, for example, to the damage of 25
surrounding materials, the formation of flue gas, or to a fire hazard.
These hazards are also present with an arrangement of components disposed
on a circuit path support, such as sur- 30 face-mountable components. In
order to assembly such an arrangement, the circuit path support (the
circuit board) is equipped with and soldered to respective components, such
as machines. Due to the tight mounting, a very limited installation space
is often the result.  2 



The object of the invention is to provide a thermal over- load protection
component requiring little installation space, safely responds to a thermal
overload, safely short- 5 circuits, and is easily integrated into an
installation process of an installation, in particular a surface
installation, of components on a circuit path support. The solution of this
task is carried out according to the 10 invention by means of the
characteristics of the independent claim. Advantageous embodiments of the
invention are stated in the sub-claims. It is provided in the overload
protection component accord- 15 ing to the invention that the short-circuit
unit is attached to a circuit path support in at least one area, and is
supported in at least one additional area via the actuating unit on the
component disposed on the circuit path support, and/or at least one of the
circuit paths contact- 20 ing one of the short-circuiting connections. The
overload protection components offers the additional advantage that the
component, and in particular, the solder joints between the connections and
the circuit paths are stressed little during operation. Another advantage
is that the components 25 mounted may subsequently be equipped with
overload protection components. The supporting of the additional area via
an actuating unit on the components includes particularly the supporting at
one of the connections of the component. Advantageously, it is provided
that the actuating unit (ac- 30 tivating unit) is embodied as a melting
member being actuated by means of melting. The melting temperature of the
melting member governs the actuating temperature, which therefore can be
adjusted via the material selection.  3 It is preferably provided that for
short-circuiting the connections, the short-circuit unit electrically
contacts circuit paths being connected with said connections. For this
purpose the short-circuit flow is guided about the 5 component at a
"generous distance." In particular it is provided that the short-circuit
unit has a spring member, or is a spring member. The contact pressure
required for the contacting may be realized in a 



10 particularly easy manner by means of a spring member. Alternatively, or
additionally, it is advantageously provided that the short-circuit unit has
an element of a shape memory material, and/or of an intumescent material,
and/or 15 of a material chemically changing its shape as an actuator. Said
actuator ensures the contact pressure necessary for contacting with the
respective temperature. Additionally, with a respective design of the short
circuit unit starting of the element, the actuating unit may also be
embodied 20 from a shape memory material, and/or an intumescent material.
Such materials are formed by respective functional plastics. An
electrically conducting element made from the shape 25 memory material, in
particular an electrically conducting shape memory metal, may form, or
co-form the short-circuit unit as an alternative to the spring member.
According to a preferred embodiment of the invention it is 30 provided that
the short-circuit unit is elastically supported on the component at the
continued area via the actuating unit, in particular the melting member. In
this manner a pretensioning of the short-circuit unit may be realized in a
simple manner.  4 According to another preferred embodiment of the
invention it is provided that the actuating unit has a material, the
actuating temperature of which is lower than a melting tern- 5 perature of
a solder joint between the circuit paths and the connections of the
component to be short-circuited. In particular it is provided that the
melting member has a material, the melting point is lower than that of a
solder joint between the circuit paths and the connections of the 10
component to be short-circuited. Preferably the material is an electrically
insulating material, particularly preferred a melting plastic. Such
material is particularly suitable for surface mountable components, which
are attached to/contacted by the circuit paths via "reflow soldering," 15
since the activating temperature of the melting member is below the solder
temperature of about 240C. In particular it is provided that the
temperature difference of the melting temperatures is at least 20C (20 K).
This brings about clearly defined chronological sequences due to the
thermal 20 overload, which increases safety and the switching dynamics. The
melting plastic further offers the advantage that it does not age because
of the soldering process, since it is applied in retrospect. This is due to
the fact that its melting temperature is below the common temperature
during 



25 the reflow soldering process. Compared to a solder the melting plastic
exhibits a softer transition of its consistency at the melting point. This
has the advantage that a actuating unit made of melting 30 plastic may
remain at its original position even in case of an actuation, and merely
changes its shape due to the actuation such that the short-circuit unit may
short-circuit the component.  5 According to a further development of the
invention it is provided that the short circuit unit is permanently coupled
to at least one of the connections to be short-circuited. Preferably the
number of connections to close for the 5 short-circuiting is merely one
single connection. This cre- ates clearly defined, reproducible "switching
processes." According to a preferred embodiment of the invention it is
provided that the short-circuit unit has two parts, which 10 contact each
other by means of actuating the actuating unit, in particular by means of
melting the melting member, for short-circuiting the same. According to an
additionally preferred embodiment of the 15 invention it is provided that
the short-circuit unit completely over-tensions the component in at least
one align- ment. This is possible in a particularly easy manner in case of
an installation of the components in a first installation step, and an
installation of the overload pro- 20 tection device in a subsequent
installation step. The invention further relates to an arrangement with a
circuit path support, at least one component disposed thereon, and at least
one overload protection device mentioned 



25 above. The component is preferably an overload protection deflector, in
particular on the basis of a semi-conductor (suppressor diode, varistor,
etc.), or a gas-filled over-voltage deflector, or a resistor. 30 The
invention is explained in further detail with reference to the attached
drawing based on preferred embodiments. They show  6 Fig. 1an electronic
component and a thermal overload protection device in a non-actuated
operating mode according to a first embodiment of the invention, 5 Fig.
2the component and the thermal overload protection device of Figure 1 in
the actuated operating mode, Fig. 3an electronic component and a thermal
overload      protection device in the non-actuated operating mode ac-10
cording to a second embodiment of the invention, Fig. 4the component and
the thermal overload protection device of Figure 3 in the actuated
operating mode, 15 Fig. 5an electronic component and a thermal overload 



protection device in the non-actuated operating mode according to a third
embodiment of the invention, Fig. 6the component and the thermal overload
protection 20 device of Figure 5 in the actuated operating mode, Fig. 7an
electronic component and a thermal overload protection device in the
non-actuated operating mode according to a fourth embodiment of the
invention, and 25 Fig. 8the component and the thermal overload protection
device of Figure 7 in the non-actuated operating mode. Fig. 1 shows an
electric component 10 embodied as an elec- 30 tronic component, having two
connections 12, 14, being attached on a circuit path support 16 by means of
said connections 12, 14. For this purpose the connections 12, 14 are
conductively connected with assigned circuit paths 18, 20 of the circuit
path support 16 by means of solder joints  7 (not shown). A thermal
overload protection device 22 having a short-circuit unit 24 embodied as a
shorting bar for short-circuiting the connections 12, 14, and an actuating
unit 26 actuating the short-circuit unit 24 in a tempera- s ture sensitive
manner is disposed above the component 10. For this purpose the actuating
unit 26 is a melting unit 27 that is actuated by means of melting. The
material of the melting unit 27 is melting plastic having a melting
temperature that is significantly lower than that of the solder 



10 of the solder joints. The component 10 is embodied as a
surface-mountable component (SMD component), and accordingly is installed
on the surface of the circuit path support 16 embodied as a circuit board.
15 The short-circuit unit 24 is attached to an area 28 at one of the
circuit paths 18 embodied as an end area in an electrically conducting
manner, and is supported across a further area 30 embodied as a center area
via the melting unit 27 at the top side of the component 10 in an elastic
man- 20 ner. For this purpose the short-circuit unit 24 has at least one
partial area being embodied as a spring member 32. Another area 34 embodied
as another end area, is held at a distance at this arrangement 36 of the
component 10, the circuit path support 16, and the overload protection 25
device 22 above the other circuit path 20. This results in the following
function: if a thermal overload of the component 10 occurs, the same is
heated until it has also heated the melting element 27 to a temperature 30
via the surface thereof, which is within the range of its melting
temperature. If the melting member 27 melts, the other end area 34 is
pressed onto the other circuit path 20 by means of the spring force of the
pretensioned spring  8 member 32 such that the short-circuit unit 24 forms
a shorting bar completely overstretching the component 10. Figures 3 and 4,
or 5 and 6, as well as 7 and 8, respec- 5 tively, essentially correspond to
figures 1 and 2 such that only the differences shall be explained in the
following. In the embodiment of Figures 3 and 4 the short-circuit unit is
embodied in a T shape, wherein the one area 28 of the 10 short-circuit unit
24 attached to the circuit path support is not visible. Contrary to the
overload protection device of Figures 1 and 2 there are two other areas 34
at this lo- 



cation, 38 being embodied as other end areas. These are held at a distance
above the respectively assigned circuit 15 paths 18, 20 during normal
operation. If a thermal overload of the component 10 occurs, the same is
heated until it has also heated the melting member 27 to a temperature via
its surface, which is within the range of 20 its melting temperature. If
the melting member 27 melts, the other end areas 34, 38 are pressed onto
the assigned circuit paths 18, 20 via the spring force of the pretensioned
spring member 32 such that the short-circuit unit 24 forms a shorting bar
completely overstretching the 25 component 10. The embodiment of Figures 5
and 6 is an alternative to the embodiment of Figures 3 and 4. Instead of a
melting member 27 on the component 10, two melting members 27 surrounding
30 the other areas 34, 38 are provided. The short-circuit unit 24 is
supported on the circuit paths 18, 20 contacting the connections 12, 14 to
be short-circuited, together with the other areas 34, 38 embodied as
additional areas 30 via the melting members 27.  9 If a thermal overloading
of the component 10 occurs, the connections 12, 14 also heat the circuit
paths 18, 20 until they have also heated the melting members 27 to a
tempera- 5 ture that is within the range of its melting temperature. If the
melting members 27 melt, the other end areas 34, 38 are pressed onto the
assigned circuit paths 18, 20 via the spring force of the pretensioned
spring member 32 such that the short-circuit unit 24 forms a shorting bar
completely 10 overstretching the component 10.  Finally, the embodiment of
Figures 7 and 8 is an embodiment having a short-circuit unit 24 being
divided into two parts, comprising two ends 28 being attached to the
circuit 



15 paths 18, 20. The two parts 40, 42 are separated again by the melting
member 27 during the operation. For this purpose the further area 30 of the
one part 42 of the short-circuit unit is supported on component 10 being
disposed on the circuit path support 16. If the same melts due to the 20
heat of the component 10, the parts 40, 42 contact each other, and a
short-circuit is created. As an alternative to the spring member 32, the
short-circuit unit 24 may also be formed by means of an electri- 25 cally
conductive shape memory metal (not shown). The spring member 32 is
utilized, supported on the melting member 27, in a pretensioned manner. The
motion may also be caused by means of applying a force 30 via the actuator
based on intumescent materials, or a thermally activated chemical reaction
accompanied by a volume increase. For this purpose respective actuating
members 26 are provided, which in particular are also actuators of the
short-circuit unit 24.  10 In the operating mode the switch formed by the
spring member 32 and the circuit path 18, 20, or by a contacting surface on
the circuit path support (circuit board) 16, or at 5 the component 10, is
open. An inadmissible heating of the component 10 via the activating or
actuating temperature leads to the activation of the device 22:  The spring
member 32 briefly closes the component 10 due 10 to the softening melting
plastic.  The shape memory member carries out an irreversible movement upon
exceeding the transition temperature, which short-circuits the component
10. 15  The intumescent material, or the volume increase based on a
chemical reaction applies a force onto the spring member 32 such that the
same closes the contact. The electric contacting leads results in a
short-circuit of the electric 20 component 10. The component 10 is thereby
transferred into a safe mode. 



11 List of Reference Symbol Component10 Connection12 5 Connection14 Circuit
path support16 Circuit path18 Circuit path20 Overload protection device22
10 Short-circuit unit24 Actuating member26 Melting member27 Area28 Further
area30 



15 Spring member32 Other area34 Arrangement36 Other area38 Part40 20 Part42
12 Patent Claims 1.A thermal overload protection device (22) for protecting
an electric component (10), in particular an elec- 5tronic component,
wherein the overload protection de- vice (22) has a short-circuit unit (24)
for short-circuiting connections (12, 14) of the component (10), and a
temperature sensitive actuating member (26) actuating the short-circuit
unit (24), 10characterized in that the short-circuit unit (24) is attached
at a circuit path support (16) in at least one area (28), and is supported
in at least a further area (30) via the actuating unit (26) at the
component (10) disposed on 15the circuit path support (16), and/or at least
on one 



of the circuit paths (18, 20) contacting the connections (12, 14) to be
short-circuited.  2. The overload protection device according to claim 1,
20wherein the actuating unit (26) is embodied as a melt- ing member (27) to
be actuated by means of melting. 3. The overload protection device
according to claim 1 or 2, wherein the short-circuit unit (24) electrically
25contacts circuit paths (18, 20) connected to the con- nections (12, 14)
for short-circuiting the connections (12, 14).  4. The overload protection
device according to one of the 30previous claims, wherein the short-circuit
unit (24) has a spring member (32), or is a spring member (32).  13 5. The
overload protection device according to one of the previous claims, wherein
the short-circuit unit (24) has an element from a shape memory material,
and/or from an intumescent material, and/or from a material 5chemically
changing its shape as actuator. 6. The overload protection device according
to one of the previous claims, wherein the short-circuit unit (24) is
supported at the further area (30) via the actuating 10unit (26) on the
component (10) in an elastic manner. 7. The overload protection device
according to one of the previous claims, wherein the actuating unit (26)
has a material, the actuating temperature of which is lower 



15than a melting temperature of a solder joint between the circuit paths
(18, 20) and the connections (12, 14) of the component (10) to be
short-circuited. 8. The overload protection device according to one of the
20 previous claims, wherein the short circuit unit (24) is permanently
electrically coupled to at least one of the connections (12, 14) to be
short-circuited. 9. The overload protection device according to one of the
25previous claims, wherein the short circuit unit (24) has two parts (40,
42) contacting each other by means of the actuation of the actuating unit
(26) for short-circuiting. 30 10. An arrangement having a circuit path
support (16), at least one component (10) disposed thereupon, and at least
one overload protection device (22) according to one of the claims 1 to 9. 


