Thermal Overl oad Protection Arrangenent The invention relates to a thernal
overl oad protection arrangenent for protecting an el ectrical conponent
arranged on a nounting device having current-carrying elenments, in

particul ar el ectronic conmponents such that the overload protection
arrangenment has a plurality of electrically contacting soldered joints

whi ch contact one of the current-carrying elenents with a respective
terminal of an electrical part and which nelt when there is an overload on
t he conponent, and having a di sconnecti bn device for di sconnecting at | east
one of these joints. The invention also relates to a correspondi ng net hod
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the surrounding materials, the generation of off-gases or to a risk of fire.

It is therefore customary to provide a thermal fuse for such a component to allow it to be
shut down when unacceptable heating occurs. However, this arrangement is not suitable
for very rapid heating processes due to the limited thermal coupling possibility.

In overvoltage protection devices, it is customary to equip the overvoltage protection
components that are used, in particular varistors with thermally activated disconnection
devices.

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.



Due to the spatial separation of conponent and overl oad protection
arrangenent, there is a certain inertia of the systemon the one hand and
on the other hand there is a need for a relatively great deal of space. The
object of the invention is to provide an overload protection arrangenent
and a nethod for protecting conponents which has a fast and reliable
protective nmechanismand is associated wth the snall est possible space
requi renent on a nmounting device. This object is achieved according to the
invention by the features of the indepénhdent clains. Advantageous

enbodi nents of the invention are characterized in the dependent cl ains.
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there is a rapid separation.

According to a preferred embodiment of the invention, it is provided that the separation
device has an actuator which is designed as (a) a spring mechanism and/or (b) a device
made of an intumescent material and/or (c) a device made of a shape memory material



In one of these enbodi nents the separation device has a spring nmechani sm
which is designed in particular as a conpressive spring. Optionally the
conponent or the spring mechani sm nay be secured by a low nelting plastic
to mnimze the mechanical |oad on the soldered joints. The nmelting point
of the soldered joint is above that of the nelting plastic. If the
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In addition it is advantageously provided that the overload protection
arrangenent has the actuator which is enbodied as a spring nechanism the
SMD conponent and the soldered joints and is designed as a surface nount
arrangenment. As an alternative to the partial assenbly before the refl ow
process, in the case of a surface-nmounted arrangenent using an actuator
designed as a spring nechanism it is possible for the entire arrangenent
to be 5 refl ow process-capabl e. Depending on the production process used
with the arrangement, either (i) the prestress spring mechanismis bl ocked
during the refl ow process and then the spring nmechanismis tripped by
El enovi nghtmgertalrﬂ@kd sl&galﬁllitﬁ’fwvgce%d (i partib g i&gl’ct'ua@)r gR\ir@fgddsnekt @ehf)f 1(‘1 or c;a
uring the rocess. and t corr.espondi n restress,is applied only
2 ter °t he PPl sBERIEE Sofiheht ReRRIUBR PROR S BB bpip R ABRIREG ha
sever al saledies.clhejsepanation damice Andingwrtiquisa theyacweior afthe sesnationrdewiee aar r yi ng

el enment t GoRetq! maﬂgg%hﬂg ab@RdBdMRtwedh thBoiRB ABGRE aifle WhthFdheRBEIAWhen
t he conponent,, .are provi ded a separ at evi ce

there is gﬁ overlogd on , e lﬁn? %on d
for separ QFhgR PYEVAI PIoiSeHen puangershids dosignet o bheartiular Ds@pss s ingn ey ce
pr est r ess estuttoe iseopeiatl prefaiably arasgeidetwaenttiemomitinigidegicel end the centatofl east
when there | i - d : L.ng . t he
sol dered J%Béén?g) ?g%actia glgf)?e?/@fﬁr‘%%%gaa}r%%ﬁ? & %g?fd;;lﬂ%t Jgéhemglr,léedﬁ{a 9 lt'cl)l_ e present

i nvent i on Previdsdshaithtesgparation davicers asanged b%ﬂWW%htwrgh@mw@@Ot%
acconpanyirig paitidilar ke ®on tHaQuila sse0if Y Abaiiingdegixenpl ary enbodi nents. The
drawi ngs show. Figure 1lshows an el ectronic conponent and a thermal overl oad

protection arrangenent in the untripped operating state according to a
first enbddicomding tofin alenitiveenttiodiment 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
Jjoints 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 2shows the conponent and the thermal overload protection arrangenent
fromFigure 1 in the tripped operating state, Figure 3shows an el ectronic
conponent and a thermal overload protection arrangenent in the tripped
operating state according to a second enbodi nrent of the invention, and

Fi gure 4shows the conponent and the thermal overload protection arrangenent
of Figure 3 in the tripped operating state. 6 Figure 1 shows a side view
of a detail of a nmounting device 10 designed as a circuit board for
mounting and el ectrical contacting of e¥ectrical conponents 12, in
particul ar el ectronic conponents. The nounting device 10 therefore has
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desi gned faSsage. A separation device 30 with an actuator 34
designed as a spring nechanism 32 is arranged in the recess 28,
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carrier device ressi on
contact each current-carrylng element to a correspondmg termmal of the component and

which melt when there is an overload on the component, are provided and a separation
device for separating these joints is provided, such that the separation device prestresses
the component with respect to the mounting device — at least when there is heating — and
separates the component by melting of the soldered joints spatially from the current-
carrying component.

The present invention is explained in greater detail below with reference to the
accompanying drawings on the basis of preferred exemplary embodiments.

The drawings show:

Figure 1 shows an electronic component and a thermal overload protection
arrangement in the untripped operating state according to a first embodiment of the
invention,

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.



The situation shown in Figure 1 illustrates the conponent 12 on the carrier
device 10 in its operating state. An arresting device 38, whose function
wi |l be discussed in conjunction with the description of Figure 2, is
arranged above, i.e., in the direction of the surface normal on the side of
t he nounting device 10 carrying the conmponent. The arrangenment of the

sol dered joints 18,20 and the separation device 30 in relation to the
nounting device 10 and the conponent 12 is the thermal overl oad protection
arrangenent 40. The thernal overload prbtection arrangenent 40 is a thernmm
overl oad protection arrangenment 40 for protecting the electrical conponent
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The arrangenent illustrated in Figures 3 and 4 corresponds essentially to
the arrangenent of Figures 1 and 2 50 that only the differences need be

di scussed here. 8 Figures 3 and 4 show a detail of the nounting device 10
wi th surface-nounted conmponent 12 (SMD conponent 26) in a view from above.
Figure 3 shows the arrangenent in normal operation; Figure 4 shows the
arrangenent with the separation device 30 of the overload protection
arrangenent 40 having been tripped. The essential difference fromthe
arrangenment of Figures 1 and 2 is the afrangenent of the separation device
30, conponent 12 and arresting device 38. These are now arranged in series
on an i madidiaskey tlexdompahengn b defikdposicien @lftertth@sdﬁ@llaﬂbﬁ p@celevhe arraiggaf ter the

other. If &e@we%@l\gﬁ ﬁ%éi ?gr%ds hkje8 Zagkelgels %arranrﬁe veetlhe 8nrﬁlgo?lt§':3ryl g VI ce 30

shifts the conp Shent J) r g el enent s
14, 16, s mcmatq«1§4 iof thesepatationl deyica B ahjits the csvmppa@e 13finte haeagiving dreapefdbei ce

10| dl n Saréde%ﬂgadevﬁ:@ RS tlfé%e%aﬁ‘?cﬂin’]ﬁédés@ﬁﬂ%&lréi‘lﬂe 'cblﬂﬁoﬂeﬁ{ ﬁﬁ@t%rb ylike two
sol dered | ol

ectri | n e V| a t e
S ommemen: eyial eigion he PP AL iraraint Tt e BN AT ‘ﬁ?oof%ﬁ SRR 12

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.
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List of Reference Numerals

Mounting device 10
Component 12
Current-carrying element 14
Current-carrying element 16
Soldered joint 18
Soldered joint 20
Terminal 22
Terminal 24
SMD component 26
Recess 28
Separation device 30
Spring mechanism 32
Actuator 34
Base plate 36
Arresting device 38
Overload protection arrangement 40

Receiving area 42



1. Athermal overload protection arrangenent (40) for protecting an

el ectrical conponent (12) arranged on a nounting device (10) having
current-carrying elements (14, 16), in particular an el ectronic component,
such that the overload protection arrangenent (40) has a plurality of

sol dered joints (18, 20) which contact one of the current-carrying elenents
(14, 16) with a respective termnal (22, 24) of an electrical part and

whi ch nelt when there is an overl oad on the conponent (12), and having a
separation device (30) for releasing atll| east one of these joints (18, 20),
characterized in that the part is or at |east has the conponent (12), and

t he separ dtatemhCthems ce (30) is a separation device which prestresses the
conmponent (12) with respect to the nounting device (10) at |east when there
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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 6. The overload protection arrangenent according to any one of clains 2
to 5, wherein the actuator (34) is arranged between at |east two of the

sol dered 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 |l east one current-carrying elenent (14, 16) along the surface of the
nounting device (10). 8. The overl oad Erotection arrangenment according to
any one of the preceding claims, wherellh the overload protection
arrangenment (40) has the conponent (12) and/or the nmounting device (10). 9.
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9. 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.



