1 THERVMAL OVERLOAD PROTECTI ON APPARATUS The invention relates to a thernal
overl oad protection com ponent for the protection of an electric
conponent, in par- 5 ticular an el ectronic conponent, wherein the overl oad
protection conmponent has a short-circuitt unit for short-circuiting
connections of the conponent, and a actuating unit for actuating the
short-circuit unit in a tenperature-sensitive manner. 10 Such overl oad

pr ot ect i onTdBERPIBHReAYERBOKRORROTBETIOReAPBRABATUdppl i cati on DE 10 2008 022
794 Al. It describes a thermal overload protection conponent conprising a
short-circuit unit wwth a shorting bar for short-circuiting el ectrodes of

15 an overTwadigethecdOrredntles o8l 41 tgeceheedtiecatbyat ppgtbhei everbrad
protection conponent. The overl oadi ng of electronic conponents may lead to
the fact tPaRetheyoBpehateretiestdenoff aafoflAELrbperatiPAgeRd, r ARgB2TFor

Lhis pufposecay BT hAr OROCE-bALE EB‘H%SHellN,%B%Q%EﬁdthgsBlfréﬂggdsg?gi—' Ity of
t he conponent | eads, for exanple, to Increase eati ng of a damge
conponent .t¢¢tibe bempongnof habheacshpohenirbeyondnatpéom skbbte threshol d

is not prevented,.this may |ead, for _exanple, to, the damage of 25
surroundinﬁlﬁ%P%nggs?O?ﬁéc%b?ﬂﬁp?gntg? ggﬂgoﬁﬁgF'o?ngoaag?FP@tﬁﬁgard.
These hazandst af6r ahsQuRt €8§NEhM ERoAP-81 FaNYENBAL t0f ncanpenRgatardraposed
on a circuit path support, such as sur- 30 face-nountable conponents. In

order to aS%efbFyveuBRANBATarrangement, the circuit path support (the
circuif, board) is equipped with and sol dered to respective conponents, such
as machines. Due to the tight nounting, a very limted installation space
.is often thechesuétloa? 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 re-
duced insulation stability of the component leads, for ex-
ample, 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 com-
ponents disposed on a circuit path support, such as sur-

30 face-mountable components. In order to assembly such an ar-
rangement, 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 in-

stallation space is often the result.



The object of the invention is to provide a thermal over- |oad protection
conponent requiring little installation space, safely responds to a thernal
overl oad, safely short- 5 circuits, and is easily integrated into an
instal l ati on process of an installation? in particular a surface
installation, of conponents on a circuit path support. The solution of this
task is carried out according to the 10 invention by neans of the
characteristics of the independent claim Advantageous enbodi nents of the
invention are stated ip the sub-clains, It is proyided in_the overl oad
protectioﬁﬁ%%n%%ﬁ%ﬂY A cB?%-lﬁ%e?%bo?ol?h%oiRQgﬁig%natE%?rTﬁﬁ Shott-circuit
unit is atigghedréOedr Lbf ClbhphAtRAt SHOPEIE hey BlttEasinpgl BieBenand is
supported in at | east one add?tional area via the actuating unit on the

@

conponent #WP3pdsedr bRy heeeperds t tpat hEBePPR tOVaRHPRH, abatehgt Spetof the
cirecul pa&D?c&?@é,acéﬁdZPS'Q s?fff glfl}féé(? aééé;(ggiﬁ%rg 'l%@af?&@f& ions. The

over|l oad protéction conponents o Itronal advantage that the
conponent ,pancdesf PArdncithatzllaeiso) dén parntsubet weesut hieceohnecal ons and

the circuif paths are stressed little during operation. Another advantage
i s that th%agb%on‘é%t%mﬁ%orﬁ%ﬁﬁf e n‘ﬁyc%ﬁ%‘éje‘gu%%]ilys%%p%ﬁﬁi pped with

overl oad protection conponents. The supporting of the additional area via
an actuating unit on the conponents includes particularly the supporting at
one of theTkonfretitbos ©f thescoapbnent capdvent ageodsEryrdingi 8o pelwi ded

that the actuatin ni t - | vat | nj ' dj ting
nenberﬂ%eiﬁévgi h%?éﬁyH?é%%%négoéhﬁn%?gﬁﬁgt%%%s%%?grgg %@%pgﬁ%%ﬂgghof t he
nel ting neshercpouer Nsdviet ageoas i agbdehmenas us e, tidi chvéhetefioseecan be
adjusted via the material selection. 3 It is preferably provided that for
short-circEfatg HhetlkdnFRTIFLAEMSt he short-circuit unit electrically
contacts circuit paths being connected with said connections. For this

pur pose the short-circuit flowis guided about the 5 conmponent at a
"generous GHistanpecvidedpanttiibal averioad provédedon hatmphreshozecerdcui t

it h . i nb i i . _Th
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tached to a circuit path support in at least one area, and
is supported in at least one additional area via the actu-
ating 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 protec-
tion 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 actu-
ated by means of melting. The melting temperature of the
melting member governs the actuating temperature, which

therefore can be adjusted via the material selection.



10 particularly easy manner by neans of a spring nenber. Alternatively, or
additionally, it is advantageously provided that the short-circuit unit has
an el ement of a shape nenory material, and/or of an intunescent nateri al
and/or 15 of a material chenmically changing its shape as an actuator. Said
actuator ensures the contact pressure necessary for contacting with the
respective tenperature. Additionally, wth a respective design of the short
circuit unit $$apréﬁgr@blyhpreVEdedtthahefactah@thgcmntnihmygatbe be

enbodied 20 fro menory, materia or ap_int scen terial
Suon mat er PAIRSHF EORDr neRe b P LERLEPBELt HALE ! Shen EplHet T EaCORRaCES
el ectrical tyreendusiting 8t engntonmeer 80N thesshapgorheBEMBRY . MRbEri al , in
particular an electrically conducting shape nenory netal, é form or

g

co- forn1th%hsﬁopﬂrﬁ@$@utﬁeuﬁh@rﬁscaﬁcﬁkﬁe havi e GBl@ﬁé @BPP thenber.
Accordlng égm§o§%§{e£§eg £ %gggt Qgtgggelmventlon it is 30 provided that
ui y

t he short cir uni |caI supported on the conponent at the
continued area via the actuatlng unit, in particular the nelting menber. In
this manner a retenilon|ng of the %%gr circuit u be realized in a

nit m
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invention jhisig @;tBQYﬁQeerMS@i the astyatppgnynhimbas. aTRBt 86hehctt he
actuating tenperature” of which i's Tower than a melting tem 5 perature of a

sol der 10|mre%%@MEeheq%@r%drﬁ@rtt@at@@nbﬂ@t%ﬁ@ Bayineet reasisedt he @onponent

o Do shorkzolisyiden, Looparbloulab,  helacPhovi ded. thatyligopel ting member

has a mat poi n | ower t a so r joint
“between the circuit paths and the connectlons of the 10 conponent to be

short-circuited. Preferably the materjial is apn electrically insulating
materi al , %%ﬁ??%%?%Y?%Ypr%¥e??%ﬂthpﬁ%%%YnglEIé%t?@va%ﬁﬁﬂeﬁéFéY|BFols

part'CU'a“éydé&'Eﬁﬁ%E%ﬁérs§&f{38§r8@ﬂﬂtéﬁi€ HQ§p9He@1émeHB'SB grghggéached
to/contacted by the circuit paths via "reflow soldering,” 15 since the

activati ngremepermtteeliat, tm@dh@rtoﬁganennbume§C@@tom&tﬁélsbtdend/or

f ab 2 O | ded th
omper uree o rFarekial crhehbeRET Y] AR RLihG, LPaPERMPEoEs ' PRt kot 00 1

Thi s brlng§aﬁ@0w&t@d€@f|§n§@fé@eﬂh§hé@ﬂﬂh©glpﬁés§&ﬂ@eﬂ66éséaﬁytﬁothe
thermal 20 overl oad, which increases safety and the sw tching dynam cs. The
nel ting p|%%@¢%cwm$ ekt tae sTefReGbYERt BgBPERAtUT e - dbedihbPrageybecause

of the sol E”Q P é§1vé'@&§1%tubf 2Rel & ﬁgrt” LeLLPEPEAL L g@é?tiﬁ%due to

the fact t its melting tenper re 1s be e comon t enper at ur
during of the element, the actuating unit may also be embodied

20 from a shape memory material, and/or an intumescent materi-
al. 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 sup-
ported on the component at the continued area via the actu-
ating unit, in particular the melting member. In this man-
ner a pretensioning of the short-circuit unit may be real-

ized in a simple manner.



25 the refl ow sol dering process. Conpared to a solder the nelting plastic
exhibits a softer transition of its consistency at the nelting point. This
has the advantage that a actuating unit nmade of nelting 30 plastic may
remain at its original position even in%ase of an actuation, and nerely
changes its shape due to the actuation such that the short-circuit unit may
short-circuit the conponent. 5 According to a further devel opnent of the
invention it is provided that the short circuit unit is permanently coupl ed

to at | f ot tions.to be short:circui Preferably th
nunber of RGAIELTanbor Bher Geb FOFECRESS SHOPELFFEUPE! hGei SPRBPBIG one

singl e conpectkoprofhbsdctRat atgs gsteastyngdehhnedhakenrfdueirbbe, " suet ching
processes." According to a preferred enbodinent of the invention it is
provi ded thatuakenghberreraeure @hi vhhab ifolpuersthani ehmedtépat A60—each

ot her actuat | e. af | [ I Qs i L C b ans of
neltingytE%éﬁ%Fﬁﬁﬁggﬁeﬁbéggd%grj?ﬁ%ﬁtﬁéﬁgggﬁt%%8 ?ﬁgéégkegggégogaﬁﬁg to an
addi ti onal tiye prefieectidoesboii tieat cohpdhentStonvenshont+tirsuptedi déd t hat

the short-circuit_unit conpleteléegver-tensions t he conponent in at |east
n

one al i gn-PRERECUFRT s s1HoREPHT thaphalPRCUPAFF)IeREVPHANARF RfnM@ase of

an installatipq1 0f thbensoppPRRepbsntNiad Lbkak tRshathati @R stepigapd an
installation of the overl oad fro- 20 tection device in a subsequent

i nst al | at i bdiBt cpetThen| pvencivauttirpakhsr endt €Bet goaneariangefénth@ith a
Cwouly PaLAURIRE ool SASLOLE EOTPGUENL.deaREBEy LAS'ATDaxB0S 3L I east
K 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 240°C. In particular
it i1s provided that the temperature difference of the melt-
ing temperatures is at least 20°C (20 K). This brings about
clearly defined chronological sequences due to the thermal
20 overload, which increases safety and the switching dynam-
ics. 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 actu-
ation such that the short-circuit unit may short-circuit

the component.



25 above. The conponent is preferably an overl oad protection deflector,
particular on the basis of a sem -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
drawi ng based on preferred enbodi nents. They show 6 Fig. lan electronic
conponent and a thermal overload protection device in a non-actuated
oper at i ng Aoderaceordb ng forahér réevehdjouementf ofhe henvenentnont bsFig.

2t he conponent. and the thernmal overl oad. protection device of Figur in

the act UALEE BHATLL T HGE ride, TR LY ShFCGHBCE? ohi b° CBREBNERES AR 2p FeFma

overload to aproé£sti Ofe d8¥i €ke i FotihechosnactdabedsRper ati nguiedg. ac- 10

cording to a second enbodi nent of the invention, Flf. 4t he conponent and
PSS

the ther mef *otR¥F3RbY Proteethoh edbveerneftFprsrko3ciasehbohctliat ed
operatisng LRaey - dPr&h B 1 RN £ RELL PP 6 & OXPRIEL 8B 1 8R! "B 1 QVEEL 0ad

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
16 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 additiocnally preferred embodiment of the
15 invention it is provided that the short-circuit unit com-
pletely 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 in-
stallation 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 cir-
cuit 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

in



protection device in the non-actuated operating node according to a third
enbodi nent of the invention, Fig. 6the conponent and the thermal overl oad
protection 20 device of Figure 5 in the actuated operating node, Fig. 7an
el ectroni c conponent and a thernal over [Pad protection device in the
non- act uat ed operati ng node according to a fourth enbodi nent of the

i nvention, and 25 Fig. 8the conponent and the thermal overl oad protection
device of Fgurk 7 ian télecooneraiot uetraeboper adng g noudernd]l govdrktms an

el ectric conmponent 10 enbodi ed as an_elgc- Q% troniﬁ.co o&ent haglng t wo
connect i om&F 425 1HO T HECat tAch el R Gt R Fedi PP phat 1%%3@8 t 18°8Y“reans of
sai d connethdons d2tiddt EModhhsSnpusposget hgveppigegfions 12, 14 are

conductively connected with assigned circuit paths 18, 20 of the circuit
pat h support 16 by neans of solder joints 7 (not shown). A thermnal

over | oad ecion [ [ .Gl I I 4 ' as a
shorti %g Fb)ﬂz;]?é’fo% shoﬁf‘%/c(fccrﬁngﬁél}% t e%ﬁ%ﬁ?%%gﬁééy%%dgﬁgﬁ%%ati ng
unit 26 acdermatcaigof heigdmoetlcincuhé anmitalddiopardeinperaeds, ture sensitive
manner i s di sposed above the conponent 10. For this purpose the actuating
unit 26 is a nelting unit 27 that is actuated by nmeans of nelting. The

material ofidhes mel tinge Wit r&fid Scombdhdror astd crheMhdD SvdEldadg
tenperature that is significantly | ower than that of the sol der
protection device in the non-actuated operating mode ac-

10 cording to a seccond embodiment of the invention,

Fig. 4 the component and the thermal overload protection

device of Figure 3 in the actuated operating mode,

15 Fig. 5 an electronic component and a thermal overload
protection device in the non-actuated operating mode ac-

cording to a third embodiment of the invention,

Fig. © the component and the thermal overload protection

2¢ device of Figure 5 in the actuated operating mode,

Fig. 7 an electronic component and a thermal overload
protection device in the non-actuated operating mode ac-
cording to a fourth embodiment ¢f the invention, and

25
Fig. 8 the 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 at-
tached on a circuit path support 16 by means of said con-
nections 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



10 of the solder joints. The conponent 10 is enbodied as a

sur f ace- nount abl e conponent (SMD conponent), and accordingly is installed
on the surface of the circuit path support 16 enbodied as a circuit board.
15 The short-circuit unit 24 is attached to an area 28 at one of the
circuit paths 18 enbodied as an end area in an electrically conducting
manner, and is supported across a further area 30 enbodied as a center area
via the nelbongshiowth) 272 athétmeal opvsrtleadfptheeconpondatrid® 2hH havehastic
man- 20 ner. For this purpose tgg short-circuit unit 24 has at | east one
partial ar2aheFhgCthBodr ed4s s%g?ﬂ LHendRrd 33 Ol b T ReP2hr E37 34 enbodi ed
as anot herggpgdt akeacul 61 gl ehatcendbst apge 82, this anaangegeprtaséngf the
conponent 10, the circuit path support 16, and the overload protection 25

devi ce 22 abbveZfhecteakingi tleai shpathc2oculhiyniesdftsnia EHBPEBET oW ng
functiqn: f V, o o me is
heatedqhnt#?r?téggé a g% ﬁ%%ﬁ%g ?%eégg ??%g %ﬁgi%ﬁ€h§78?%5%n gﬁngéture 30

via the surdacehibepepposahtied astwathng thetra6gesod méstimbtungt 27
tenperature. |If the nelting nenber 27_nel t he_ot her end

S, rea 34 is
pressed ontd2thdS oRREMAEFT CRY (TPAER 26 %?iﬁéﬁﬁs %%et%%t§5+?ﬂgo$oFE% of the

pretensi ongd) PR NGni 8 ISPt SHENp 188t 1 £ NRa$ D84 L 5 Ché Bt higUPbhp&f-forms
a shorting bar conpletely overstretching the conponent 10. Figures 3 and 4,

or 5 and 6ataseweh#t aks 7shgdiBicartpecloseri Very, thakenfi aheéysedderspond to
figur 1 d S hat on differences. shall xplaiped in the
3 gfnt%% ggn%é%i%%ﬁ ég e comgggeﬁg hét 3 %ﬁ%??%gd as ?

t
fol | owng. e~ enbo of Figures and Circuit unit is

enbodi ed i suafdcshapent sibes ecompbeenbe (sMpac@Bpofietitie, 18ndhactoetiingtt unit
24 attached to the circuit path support is _not visible. Contrary to the
over | oad pt¥teetivhtYEYPEeCdf tip gBresaqde anll BhenetECAte PAboBWEPCEF cas 34

at this 1015 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 elec-
trically conducting manner, and is supported across a fur-
ther 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 embecdied as a spring member
32. Another area 34 embecdied 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 over-
load of the component 10 occurs, the same is heated until
it has alsoc 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



cation, 38 being enbodi ed as other end areas. These are held at a di stance
above the respectively assigned circuit 15 paths 18, 20 during nornal
operation. If a thermal overload of the conmponent 10 occurs, the sane is
heated until it has al so heated the nel ting nenmber 27 to a tenperature via
its surface, which is within the range of 20 its nelting tenperature. If
the nelting menber 27 nelts, the other end areas 34, 38 are pressed onto

t he assi gneemicer cB2 t spah hshd8, t12€ shartheispuinguiidr c24 ofotthe @ret ensi oned
spring menber 32 such that the short-circujt unit 24 forns a shorting bar
compl ot ol ySUEE P ehEhi TR HEL 25 CORBEREHE L 4oL S HER ErBUBPRRR L ofOFi gur 69 5
and 6 is an alternative to the enbodi nent of Figures 3 and 4. Instead of a
mel ti ng menber 27 on the conponent 10, two nelting nenbers 27 surrounding
30 the ot hBigareas33and 38, ape pravilded. aTheethors - ¢i aedi 8, uBEEP29-i S

suppor ted Cj i S CEl e, C egt | 14 to
be shoPt-6??%%??@d%£%%%é&%éﬁpwf%ﬁr?%éoggﬁés %% agé%4} %@ge%bégggdéégt

addi t i onal ol eashd0d¥/f et dreca®| shapl neabexsl2ined 9ihftlse t hel bakinyer | oadi ng
of the component 10 occurs, the connections 12, 14 also heat the circuit

paths 18, 20 until they have also heated the nelting nenbers 27 to a

tenpera- st UfRetBRbodsm¥ht bR FNGLFE008 Shal i stiel shpBriempenpt urgit!f the
mel ting nmenbers 27 nmelt, the other end areas 34, 38 are pressed onto the
assi gned ciscembopbetising Doskdpet hehepeimgtiieorere oiredel Pref ebls¢ oned

sprin nenbﬁr gg such.that.th? short-circuit, unit.24 forns horting bar
compl el y e bUSTECT Y ctHy € her EorpoRent 167 FehErt Y Rl o hene o
Firgures 7 agdndtiigibeabothierdr fave ngha sHeflegdrsubtedni én24ebetag
divided into two parts, conprising two ends 28 being attached to the
circuit of Figures 1 and theré are two other aréas 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.



15 paths 18, 20. The two parts 40, 42 are separated again by the nelting
menber 27 during the operation. For this purpose the further area 30 of the
one part 42 of the short-circuit unit is supported on conponent 10 being

di sposed on the circuit path support 162 1f the sane melts due to the 20
heat of the conponent 10, the parts 40, 42 contact each other, and a
short-circuit is created. As an alternative to the spring nenber 32, the
short-circuit unit 24 may al so be fornmed by neans of an electri- 25 cally

conductive_shape nenoty netal (not sho . _The spring.nenber 32 _js
utilized, g%pﬁoF?@Hmﬁi Pﬁgrﬂﬁ?%%ﬂﬁ ﬁ£n£E% §9?pPHg8£p?8t8ﬁ§P5ﬁedth§nner. The
motion mayc-ghfechbeorauseyd by seapsnehtappbybngcaitopaend0iyjazbhenactuat or
based on intunmescent materials, or a thermally activated chem cal reaction

acconpani ethey havel akeoi hertadethEored hi 8IplILPBSEST édpket AVECHREUATI ng
”E”ber%526t&§s 953¥'gsdwigﬁ;ﬁhFh@ pay, éCHkaEtérﬁe?k%ﬁgaﬁéMﬁégéﬁuQ t he

short-clircart "uni't 2 e operating node t witc orned by the
spring nenbertB2 maltihg membars pathel8, 2Be othby andoatraesi A4, sdBf ace on

the circuit path support (circuit board) 16, or at t c onent 10, is
bpen. A1 REBPESTBPG REEE KBS oF SEREACOMBORGHEE 1895Ra Lhe SBt Foar FHG or

actuating Lgppghatyteec! sadsntoptbecAsibMaki 9prohgt Remdexi g2 ddcn Thetspring
menber 32 briefly closes the conponent 10 due 10 to the softening melting
plastic. The shapt-adronytnenber2éaferes aushantipgebarsrprelabeéifent upon

exceedi ng the_ transiiion nper r hch short-circuits the conponent
10. 15 Th%v?ﬁ?éﬁgggéﬁﬁgnéﬁgrggﬁég%gnFﬁgbVolune i ncrease based on a
chemi cal reaction applies a force onto the spring nenber 32 such that the

same closes the_contact. The electric contacting | eads resul&g in a
short - ci r cEiRablyt hehe| eEpPPRENSDt cBhpbhERFS20/ FHE EohPoRBnE™RBI LS Pher eby

transferreg.;phg 3 sAbELDPILcuit 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 pur-
pose 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 wvia the actuator based on intumescent materials, or a ther-
mally 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-circult unit 24.



11 List of Reference Synbol Conponent10 Connectionl2 5 Connectionl4 Circuit
path supportl1l6 Circuit pathl8 Crcuit path20 Overl oad protection device22
10 Short-circuit unit24 Actuating nenbe£%6 Mel ti ng menber 27 Area28 Furt her
area30

In the operating mode the switch formed by the spring mem-
ber 32 and the circuit path 18, 20, or by a contacting sur-
face 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 move-
ment 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 con-
tacting leads results in a short-circuit of the electric

20 component 10. The component 10 is thereby transferred into

a safe mode.



15 Spring nmenber32 Ot her area34 Arrangenent36 Ot her area38 Part40 20 Part42

12 Patent Clains 1. A thernal
an electric conponent (10),

for short-circuiting connections (12,

tenperature sensitive actuating nenber
unit (24),Li9chaf aR¢teigrdei Bymbal t he short-circuit unit (24)
at a circuit path support (16)

in at

on one .
Connection

5 Connection

overl oad protection device (22) for

protecting

in particular an elec- 5troni c conponent,
wherein the overl oad protection de- vicél(22) has a short-circuit unit (24)

in at

Circuit path support

Circuit path
Circuit path

Overload protection device

10
Actuating member
Melting member
Area
Further area

15 Spring member

Other area

Arrangement

Other area

Part

20 Part

Short-circuit unit

14) of the conponent (10),

| east one area (28),

and a

(26) actuating the short-circuit

is attached
and is supported
| east a further area (30) via the actuating unit (26) at the

conmponent ¢dfpodésposed on 15the circuit path support (16), and/or ap |east

12
14
16
18
20
22
24
26
27
28
30
32
34
36
38
40
42



of the circuit paths (18, 20) contacting the connections (12, 14) to be
short-circuited. 2. The overload protection device according to claim1,
20wherein the actuating unit (26) is enbodied as a nelt- ing nmenber (27) to
be actuated by nmeans of nelting. 3. Theypverl oad protection device
according to claim1 or 2, wherein the short-circuit unit (24) electrically
25contacts circuit paths (18, 20) connected to the con- nections (12, 14)
for short-gj iting. t he connections (12, 14). 4. The overload protection
devi ce acé%?%%ﬁ% #%QH%Q of the 30previous clains, wherein the short-circuit
unit (24) has a spring nenber (32), or is a spring nenber (32). 13 5. The

overl oad protectiaon device according to one of the preyious clai wher ei n
the short-ci fedt (MR Zﬂ‘ﬁe?ﬂa%af_grp e ‘?ﬁjac%hégé) nﬂ%rgrﬂ’g%@n al ,
and/or from an it uRsCENtt PBE ebbRbondRd/ 010f I Ok ap Bt eEhdhrSehegigally

changing its shape as actuator. 6. The overload protection device according
to one5of the ptevibuscorpdmentwhererainheheheyertpaduprobartipnafers

supported at the. fur ?f ea_ ( ia. eﬁ. C f%i g, LOH Lt ﬁg@%_on t he
conponent (10) Yﬁc%nEe Lsﬁ%% %a%%%%g %}£ %eoéﬁr ogd ro?ec I'on devi ce
accordi ng to oneioduitendreyvhest thas nsl2whes pi of t hiee acdémpdbhagt uglo) ( 26)
has a material, the actuating tenperature of which is | owner
and a temperature sensitive actuating member (26) ac-
tuating the short-circuit unit (24),
10 characterized 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 ac-
tuating unit (26) at the component (10) disposed on
15 the circuit path support (16), and/or at least on one
of the circuit paths (18, 20) contacting the connec-

tions (12, 14} to be short-circuited.

2. The overlocad protection device according to claim 1,
20 wherein 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
25 contacts 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
30 previcus claims, wherein the short-circuit unit (24)

has a spring member (32), or is a spring member (32).



15than a nelting tenperature of a solder joint between the circuit paths
(18, 20) and the connections (12, 14) of the conponent (10) to be
short-circuited. 8. The overload protection device according to one of the
20 previous clains, wherein the short cigcuit unit (24) is permanently

el ectrically coupled to at | east one of the connections (12, 14) to be
short-circuited. 9. The overload protection device according to one of the

25pr evi ousg cl ahys, ' CLLGU] ' S a (40,

25} contactt nr B YEFT G b PoLSROIbe CLROULL BOLLIOFRY PRCOLUDGERERS (1D,

(26) for shortpreviomsiabai@d, IGheAniar thagehent -bavcagtaunitcykt) pat h

support (16), at |east_one co onentééég disgosed theregpon,gznd at | east
h

one overl oad protedti oHEHRNF cELPB23 dRGCTS BARSHE2 L he®BFAPRE 1 to 9.

from an intumescent material, and/or from a material

5 chemically changing its shape as actuator.

6. The overload protection device according to one of the
previous claims, wherein the short-circuit unit (24) 1is
supported at the further area (30) via the actuating

10 unit (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

15 than 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
25 previous 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 cone component (10) disposed thereupon, and at
least one overload protection device (22) according to

cne of the claims 1 to 9.



