Thermal Overl oad Protection Arrangenent The invention relates to a
thermal overload protection arrangenent for protecting an electrical
conponent arranged on a nounting device having current-carrying

el enents, in particular electronic conponents such that the overl oad
protection arrangenent has a plurality of electrically contacting

sol dered joints which contact one of the current-carrying elenments
wth a respective termnal of an el ectrllcal part and which nelt when
there is an overload on the conponent, and having a disconnection
device for disconnecting at | east one of these joints. The invention
al so rel at Beermal Qvesloed Bspemigndyramgeed for protecting an el ectrical
conponent, in particular an electronic conponent arranged on a
carrier de ice with current-carryi ng | enents. The overl oad o
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Advant ageodsiicegbodi nents of the invention are characteri zed in the

dependent
A thermal overload protection arrangement for protecting an electronic power component
arranged on a circuit board with printed conductors is known from the unexamined patent
DE 10 2005 045 778 A1, in which the overload protection arrangement has a plurality of
soldered joints which establish electrical contact with a respective terminal area of a
ladder crossbar and melt when there is a thermal overload for each printed conductor of a
circuit board and having a device with a temperature sensor and an opening element for
disconnecting at least one of these joints.



Wth the overload protection arrangenent according to the invention,
the part is the conponent itself or at |east has the conponent, such
that the separation device is a separation device which prestresses

t he conponent with respect to the nounting device - at |east when
there is heating - for spatial separation of the conponent from at

| east one of the current-carrying elenments, which is tripped on
melting of the soldered joint. The conp?nent, preferably an
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noves the conponent for separation across the surface of the nounting
device, in particular in the direction of the surface normal to the
surface of the nounting device. 4 In general the separation device
and in particular its actuator are arranged next to the conponent,
above the conponent, beneath the conponent or even beneath the
nmounti ng device, The separation device and in particular the actuator
of the separation device are however, a?vantageously arranged between
t he nounting device and the conponent itself. Such an overl oad
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arresting device may advantageously be formed by a housing part which surrounds the
mounting device. The fixation of the component in the arresting device is preferably a
releasable fixation.

According to a refinement of the invention it is provided that the separation device is a
separation device for shifting the component to separate it from the at least one current-
carrying element across the surface of the mounting device. Such a separation device
moves the component for separation across the surface of the mounting device, in
particular in the direction of the surface normal to the surface of the mounting device.



fell ow process-capabl e. Dependi ng on the production process used with
the arrangenent, either (0 the prestress spring nechanismis bl ocked
during the Fellow process and then the spring nmechanismis tripped by
removi ng the bl ocking elenent or (ii) the spring device is free of
force during the reflow process and the correspondi ng prestress is
applied only after the reflow process. Wth the inventive process, it
is provided that several sol dered jointg, whi ch electrically contact
each current-carrying elenent, to a corresponding term nal of the
conponent and which nelt when there is an overload on the conponent,
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enbodi ment Aegordipgtq M@ma{me cphediment of the invention, which is also advantageous

however, it is provided that the separation device is a separation device for displacing the
component to separate same from the at least one of the current-carrying elements along
the surface of the carrier device. Such a separation device moves the component for
separation essentially along the surface of the mounting device, in particular moving it
across an imaginary connecting line between two soldered joints coupled electrically to
one another via the component.

According to a refinement of the invention, it is also provided that the overload protection
arrangement also has the component and/or the mounting device. In general, the
component may be any desired component. However, it is preferably embodied as a
surface-mounted device (SMD).

Before a reflow solder process of the surface mounting, there is, for example, only partial
assembly with a few of the component of the overload protection arrangement. Additional
components are mounted only after the reflow soldering process. This variant of the
embodiment is possible for all of the aforementioned types (a) through (d) of actuators.

In addition it is advantageously provided that the overload protection arrangement has the
actuator which is embodied as a spring mechanism, the SMD component and the soldered
joints and is designed as a surface mount arrangement. As an alternative to the partial
assembly before the reflow process, in the case of a surface-mounted arrangement using
an actuator designed as a spring mechanism, it is possible for the entire arrangement to be



Fi gure 4shows the conponent and the thermal overload protection
arrangenment of Figure 3 in the tripped operating state. 6 Figure 1
shows a side view of a detail of a nounting device 10 designed as a
circuit board for mounting and el ectrical contacting of electrical
conmponents 12, in particular electronic conmponents. The nounting
device | O therefore has current-carrying elenents 14, 16 designed as
printed conductors on its top side, two_of these eurrent-carrying

el enents 14 and 16 bei ng shown here. Each of these el ements contacts
a respective termnal 22, 24 of an electronic conponent 12 via a
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Figure 2 shows the component and the thermal overload protection arrangement
from Figure 1 in the tripped operating state,

Figure 3 shows an electronic component and a thermal overload protection
arrangement in the tripped operating state according to a second embodiment of the
invention, and

Figure 4 shows the component and the thermal overload protection arrangement of
Figure 3 in the tripped operating state.



To keep the conponent in a defined position after the separation
process, the arresting device 38, which is designed |like a basket, is
arranged above the conponent 12. The actuator 34 of the separation
device 30 shills the conponent 12 into a receiving area of the
attesting device 38 in the separation process and secures the
conponent there by its residual tension. The position of the
conponent 12 in the receiving area 42 of the arresting device 32
[sic; 38] ensures a sufficient distancep) fromthe current-carrying
el ements 14, 16 of the nounting device 1.0 so that no spark gaps can
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14, 16 by means of the actuator 34 of the separation device 30 in the direction of the
surface normal (arrow n). This situation is illustrated in Figure 2.
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To keep the component in a defined position after the separation process, the arresting
device 38, which is designed like a basket, is arranged above the component 12. The
actuator 34 of the separation device 30 shifts the component 12 into a receiving area of the
arresting device 38 in the separation process and secures the component there by its
residual tension. The position of the component 12 in the receiving area 42 of the arresting
device 32 [sic; 38] ensures a sufficient distance D from the current-carrying elements 14,
16 of the mounting device 10 so that no spark gaps can occur.

The heating of the electronic component 12 — due to the power loss in the component 12
itself — leads to a loss of strength of the soldered joints 18, 20. If the force of the spring
mechanism 32 exceeds the holding forces of the soldered joints 18, 20, the component 12
is lifted up from the circuit board. After the separation from an electrical source causing
the heating has been accomplished, the component 12 is thus converted to a secure state.
The secure state is described by the fact that any additional heating is precluded and the
electrical joints are irreversibly separated to ensure the electrical insulation.

If the device 30 has been implemented with a fixation of the spring mechanism 32 by
means of a low-melting plastic, then this plastic melts first and thus trips the spring
mechanism 32 shortly before the soldered joints melt.

With the help of an actuator 34 (not shown here) which acts on the basis of intumescent
substances, a shape memory material or a thermally activated chemical reaction, a
separation can also be achieved. If the actuator 34 heats up to its activation temperature
because of the power loss of the component, this builds up a pressure on the component
12. Furthermore, the heating leads to a loss of strength of the soldered joints 18, 20. If the
force of the actuator 30 exceeds the holding force of the soldered joints 18, 20, then the
component 12 is lifted up from the circuit board. The separation from the electrical source
is accomplished and thus the component 12 has been converted to a safe state by the
overload protection arrangement 40.

The arrangement illustrated in Figures 3 and 4 corresponds essentially to the arrangement
of Figures 1 and 2 so that only the differences need be discussed here.
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Figures 3 and 4 show a detail of the mounting device 10 with surface-mounted component
12 (SMD component 26) in a view from above. Figure 3 shows the arrangement in normal
operation; Figure 4 shows the arrangement with the separation device 30 of the overload
protection arrangement 40 having been tripped.

The essential difference from the arrangement of Figures 1 and 2 is the arrangement of the
separation device 30, component 12 and arresting device 38. These are now arranged in
series on an imaginary axis along the surface of the mounting device one after the other. If
the soldered joints 18, 20 melt, then the separation device 30 shifts the component 12 to
separate it from the current-carrying elements 14, 16, shifting it essentially along the
surface of the mounting device 10, in particular across an imaginary connecting line
between the two soldered joints 18, 20, which are electrically linked together via the
component 12.



Patent Clains A thermal overload protection arrangenent (40) for
protecting an el ectrical conponent (12) arranged on a nounting device
(10) having current-carrying elenments (14, 16), in particular an

el ectroni c conponent, such that the overload protection arrangenent
(40) has a plurality of soldered joints (18, 20) which contact one of
the current-carrying elenents (14, 16) with a respective term na

(22, 24) of an electrical part and which nelt when there is an

overl oad on the conponent (12), and havi'ng a separation device (30)
for releasing at | east one of these joints (18, 20), characterized in
that the part is or at |east has the conmponent (12), and the
separation device (30) is a separation device which prestresses the
conmponent {: i to the nmounting device (10) at |east when
there is hfe‘%sf%tl‘qlgét%%?&gﬁg%g{a}sal separation of the conponent (12) from
at least one of the current-carrying elenments (14, 16) which is
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11 The overl oad protection arrangenent according to any one of clains
2 to 5 wherein the actuator (34) is arranged between at |east two of
the soldered joints (18, 20). 7. The overload protection arrangenent
according to any one of clains 1 to 3, wherein the separation device
(30) is a separation device for shifting the conponent (12) to
separate it fromthe at |east one current-carrying elenment (14, 16)
al ong the surface of the nounting devi ce (10), 8. The overl oad
protection arrangenent according to any bne of the precedi ng cl ai ns,
wherein the overload protection arrangenent (40) has the conponent
(12) and/ oPateReCla®nt i ng device (10). 9. The overload protection
arrangenent according to claim@8 herein the conponent (12) is

desi gned ag. an ANheranhpwniend ploZa)ion diPangémenta¥e) foopatqatiog e tlectrical

o angerent accgtdl g 6arl A fo, MBLALD DR MOS0 MBS

SMD conponent ( glenerinl4 he), sopatequdal ansiastranic sempornt, speh that the sygleed

as a surface noppiecBbs ARGRBRMBIL(40) has a plurality of soldered joints (18, 20) which
contact one of the current-carrying elements (14, 16) with a respective terminal
(22, 24) of an electrical part and which melt when there is an overload on the
component (12), and having a separation device (30) for releasing at least one of
these joints (18, 20), characterized in that the part is or at least has the component
(12), and the separation device (30) is a separation device which prestresses the
component (12) with respect to the mounting device (10) at least when there is
heating for a spatial separation of the component (12) from at least one of the
current-carrying elements (14, 16) which is tripped when the soldered joints (18,
20) are melted.

2. The overload protection arrangement according to claim 1, wherein the separation
device (30) has an actuator (34) which is designed as a spring mechanism (32)
and/or as a device made of intumescent material and/or a device made of a shape
memory material and/or a device made of a material which chemically changes its

shape.

3. The overload protection arrangement according to any one of the preceding claims,
having an arresting device (38) which secures the separated component (12) —
alone or together with the separation device (30) — in a defined position.

4. The overload protection arrangement according to any one of claims 1 to 3,
wherein the separation device (30) is a separation device for shifting the
component (12) to separate it from the at least one current-carrying element (14,
16) across the surface of the mounting device (10) in particular in the direction of
the surface normal of the surface of the carrier device (10).

5. The overload protection arrangement according to claim 4, wherein the separation
device (30) is arranged between the mounting device (10) and the component (12).



11. A method for protecting an electrical conponent arranged on a
nmounti ng device having current-carrying elenents, in particular an

el ectroni c conponent, wherein a plurality of soldered joints which
contact one of the current-carrying elenents to a correspondi ng

term nal of the conponent electrically and nelt when there is an
overl oad on the conponent and having a separation device for tripping
these joints, such that the separation ggvice prestresses the
conponent with respect to the nounting vice at | east when heated -
and separate the conponent spatially fromthe current-carrying

el enents when t hee evsrldad potgcidpmasangementeicearding to any one of claims 2 to 5,

wherein the actuator (34) is arranged between at least two of the soldered joints
(18, 20).

7 The overload protection arrangement according to any one of claims 1 to 3,
wherein the separation device (30) is a separation device for shifting the
component (12) to separate it from the at least one current-carrying element (14,
16) along the surface of the mounting device (10).

8. The overload protection arrangement according to any one of the preceding claims,
wherein the overload protection arrangement (40) has the component (12) and/or
the mounting device (10).

0. The overload protection arrangement according to claim 8, wherein the component
(12) is designed as an SMD component (26).

10.  The overload protection arrangement according to claim 9, wherein the
arrangement (40) has the actuator (34) which is designed as a spring mechanism
(32), the SMD component (26) and the soldered joints (18, 20) and is designed as a
surface mount arrangement.

11. A method for protecting an electrical component arranged on a mounting device
having current-carrying elements, in particular an electronic component, wherein a
plurality of soldered joints which contact one of the current-carrying elements to a
corresponding terminal of the component electrically and melt when there is an
overload on the component and having a separation device for tripping these joints,
such that the separation device prestresses the component with respect to the
mounting device — at least when heated — and separate the component spatially
from the current-carrying elements when the soldered joints are melted.



