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Description

[0001] The invention relates in general to an apparatus
for short circuit protection. Particularly, the present in-
vention relates to a control circuit of an engine for a motor
vehicle.
[0002] Usually, such an apparatus is connected with a
power supply, e.g. a battery of a motor vehicle. For pro-
tecting the apparatus in case of a short circuit the con-
nection between the power supply and the apparatus
comprises a fuse. Additionally, such an apparatus might
be used for a reverse-connect protection in case that the
power supply is wrongly reverse-connected with the ap-
paratus. For such a reverse-connect protection the use
of an active protection circuit comprising a Field Effect
Transistor, FET, particularly a MOS-FET, is feasible. This
limits the dissipation power appearing at a high current
consumption of the apparatus.
[0003] At a short circuit of a line protected by a fuse,
the I2t value, i.e. the product of time and squared current
until the fuse is triggered, increases with increasing rated
current of the fuse. The higher the rated current of the
fuse, the more energy is consumed until the fuse is trig-
gered or blown, thus increasing the risk of a fire, for ex-
ample. Also, the higher the current consumption of an
apparatus, the higher is the required wire size. Wire
cross-sections of > 2,5 mm2 are complexer in its process-
ing and require plugs designed correspondingly with re-
gard to the mechanics and the current carrying capacity.
To avoid these two disadvantages it is possible to con-
nect two lines in parallel. Each of these two lines being
protected by a respective fuse. Therefore, the fuse can
be designed with a lower rated current and the wires can
be designed with a lower cross-section as compared with
a single line.
[0004] According to the prior art disclosed in US
2003/0076644 A1 a cable network and a method for pro-
tecting the cable network against a serial arc is known.
In particular, a 42 V vehicle network for a motor vehicle
is contemplated. The cable network includes a supply
line connection a voltage source and a load. The supply
line includes two cable runs contains a fuse therein., In
the event of a cable defect in one of the cable runs, all
of the current flows via the other cable run. This prevents
an arc from being formed at the cable interruption in the
first cable run.
[0005] According to the prior art disclosed in EP 1 478
072 A2 a power supplying apparatus is known in which
a plurality of loads and a plurality of power supplies are
connected to each other in such a manner that one of
the loads is connected to a plurality of the power supplies,
and one of the plurality of the power supplies is connected
to a plurality of loads. There the power supplies and the
loads are connected through a breaker unit for electrically
disconnecting the circuit under predetermined conditions
and a unidirectional conductive unit for allowing the cur-
rent to flow in one direction and blocking the current in
the opposite direction.

[0006] Therefore, it is an object of the present invention
to provide an apparatus for short circuit protection which
limits the risk of a damage in case of a short circuit to
ground at one of the supply inputs of the apparatus.
[0007] This object is solved by an apparatus for short
circuit protection having the features of claim 1.
[0008] The present invention provides an apparatus
for short circuit protection comprising two supply inputs
for connecting the apparatus to a terminal of a power
supply, two supply paths being connected together and
to the supply inputs, wherein each supply path comprises
a disconnection means for disconnecting the supply path,
a determination means for determining a current flowing
from one of the supply paths through the other one of the
supply paths and a control means for controlling the dis-
connection means of the supply paths dependent on the
current determined by the determination means, wherein
the control means is connected with the disconnection
means and the determination means.
[0009] According to the present invention the appara-
tus comprises two supply paths which run in parallel with-
in the apparatus. At one of their ends the supply paths
are connected together, thereby forming a joint, a com-
mon connection point. At the respective other one of their
ends the supply paths are connected with different ones
of the supply inputs. If the apparatus is connected with
a power supply and if there is a short circuit at one of the
supply inputs a current flows from the supply input which
has no short circuit to the joint, from there through the
supply path which is connected with the supply input hav-
ing the short circuit and then to the supply input with the
short circuit. The current through the supply path which
is connected with the supply input with the short circuit
flows in a direction which is reverse the direction of the
current flow during normal operation without the short
circuit. The current flowing from the joint through the sup-
ply path which is connected with the supply input having
the short circuit is determined. This determined current
is used then for controlling the disconnection means
which are incorporated within the supply paths for con-
necting and disconnecting the supply paths.
[0010] Particularly, the controlling of the disconnection
means can be dependent on a predetermined condition
which the determined current has to fulfil. According to
the present invention if the respective disconnection
means disconnects the assigned supply path the cou-
pling between the two supply paths is cut in case of a
short circuit. Advantageously, the supply paths are pro-
tected. Also, the reduction of an I2t value of a fuse which
might be used to protect the apparatus is possible here
since only one of the fuses is triggered in case of a short
circuit to ground of one of the supply paths.
[0011] Further advantageously, with the apparatus ac-
cording to the present invention it is possible to check
whether or not the current split up between the two par-
allel supply paths is symmetrical. Particularly, ageing
and/or damage of external and/or internal components
can lead to an unbalanced split up of the current flowing
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into supply paths of the apparatus. Advantageously, the
determining means and the current determined by them
additionally can be used for checking the symmetrical
current split up. For this, the output of the determining
means might be connected with a certain evaluation unit
which interprets the determined currents, corresponding-
ly.
[0012] In a preferred embodiment the disconnection
means comprises a controllable switch or resistor, par-
ticularly a Field Effect Transistor, FET. This guarantees
a very fast disconnection of the supply path and a low
dissipation power.
[0013] In a further preferred embodiment the control
means comprises a compare means for comparing the
determined current and a predetermined threshold. This
control means is designed to control the disconnection
means dependent on the result of the comparison. E.g.,
if the determined current reaches the predetermined
threshold the control means drives the disconnection
means to disconnect the supply path. Through the defi-
nition of the threshold it is possible to determine a short
circuit correctly.
[0014] Advantageously, the control means comprises
a controllable switch, particularly a transistor, which is
connected with the compare means and the disconnec-
tion means. This is a very easy and effective way to drive
the disconnection means.
[0015] In a preferred embodiment the determination
means is designed such that it determines a voltage drop
across a component of the supply paths. In this case the
current flowing through the supply path is determined
indirectly. This is a very easy and exact way to determine
the reverse current.
[0016] The determination means can be designed
such that it determines the voltage drop across the dis-
connection means. Particularly, if the disconnection
means comprises a FET and is designed such that it
determines the voltage drop across drain-to-source of
the FET the apparatus of the present invention comprises
an effective protection against the short circuit without
using a great complexity. In case of the short circuit the
reverse flowing current results in a positive drain-to-
source voltage which then can be determined and used
for controlling the disconnection of the supply path. Ad-
vantageously, the disconnecting means stays in the dis-
connecting state as long as the short circuit exists.
[0017] In a further preferred embodiment at least one
of the supply paths comprises a shunt which is connected
in series to the respective disconnection means of the at
least one of the supply paths and the determination
means is designed such that it determines a voltage drop
across the shunt. This is advantageous since the deter-
mination means is not directly determining the current at
the disconnection means.
[0018] Advantageously, the control means which is
connected with the disconnection means of the at least
one of the supply paths comprises an auto-restart circuit
for generating a predetermined delay time for connecting

the at least one of the supply paths again, after it has
been disconnected by means of the disconnection
means. This ensures that the disconnection means does
not automatically connect the supply path again, when
the voltage drop across the shunt decreases and partic-
ularly falls under a predetermined value due to the dis-
connection of the supply path.
[0019] Particularly, the disconnection means is de-
signed such that it protects the apparatus against a re-
verse-connection of the power supply. Therefore, the ap-
paratus of the present invention enables a further pro-
tection, namely the protection against reverse-connec-
tion which might destroy components of the apparatus.
[0020] In a preferred embodiment at least one of the
supply paths comprises a further disconnection means
for a reverse-connect protection, wherein this further dis-
connection means is connected in series to the discon-
nection means of the at least one of the supply paths. In
this case the further disconnection means used for the
reverse-connect protection and the disconnection means
used for protection in case of the short circuit are sepa-
rated from each other. Advantageously, it is possible to
determine the current in a simple way at the disconnec-
tion means and further to protect the determining means
in case of a reverse-connection.
[0021] Advantageously, the further disconnection
means comprises a further FET. This FET might be used
as controllable switch which very simply ensures the dis-
connection in case of the reverse-connection.
[0022] In a further preferred embodiment the determi-
nation means comprises a differential amplifier. With
such an amplifier it is possible to determine the current
exact and without complex circuitry. It is a cost-efficient
solution.
[0023] According to the invention the apparatus com-
prises a detection means for detecting whether or not the
supply inputs are connected with the terminal of the pow-
er supply, wherein the detection means is connected with
a evaluation circuit. The evaluation circuit enables to de-
tect whether or not the apparatus is supplied with power.
Advantageously, the evaluation circuit comprises a mi-
cro-controller.
[0024] In a further preferred embodiment each of the
supply inputs is connected with a respective detection
means. This ensures an even better and more exact de-
tection of whether or not the apparatus is correctly sup-
plied with power.
[0025] Advantageously, the respective detection
means comprises a voltage divider. This is a particular
simple and cost-efficient design of the detection means.
[0026] In a preferred embodiment the power supply
inputs are connected with the terminal of the power sup-
ply via fuses. This ensures a basic protection of the ap-
paratus against the short circuit.
[0027] In a preferred embodiment the apparatus com-
prises more than two supply inputs for connecting the
apparatus to the terminal of the power supply and more
than two supply paths being connected together and to
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the supply inputs, wherein each supply path comprises
the disconnection means for disconnecting the assigned
supply path. With this design it is possible to further split
up the current through the apparatus to more than two
supply paths. This further reduces design requirements
of wires and fuses, for example.
[0028] In a preferred embodiment the apparatus is a
control circuit for controlling an engine of a motor vehicle.
Particularly, the power supply is a battery of a motor ve-
hicle and the terminal of the power supply with which the
supply inputs are connected is a positive terminal of the
battery.
[0029] Exemplifying embodiments of the present in-
vention will be described below with reference to the ac-
companying drawings, in which:

Fig. 1 shows a first embodiment of an apparatus for
short circuit protection of the present invention;

Fig. 2 shows a second embodiment of the apparatus
for short circuit protection of the present inven-
tion; and

Fig. 3 shows a third embodiment of the apparatus for
short circuit protection of the present invention.

[0030] In the drawings identical and/or similar features
are - as far as nothing else is set forth - indicated with
the same reference numbers.
[0031] Fig. 1 shows a first embodiment of an apparatus
for short circuit protection. Here the apparatus is a control
circuit 1 for controlling an engine of a motor vehicle, par-
ticularly an automobile. The control circuit 1 comprises
two supply inputs 2 and 3 which are connected with a
power supply. Here the power supply is a battery 4 of the
motor vehicle. Both supply inputs 2 and 3 are connected
with the same terminal of the battery 4, here they are
connected with a positive terminal 5. To protect the wires
between the battery 4 and the control circuit 1 fuses 6
and 7 are inserted into the connections of the supply in-
puts 2, 3 with the battery 4.
[0032] The control circuit 1 further comprises a first
supply path 8 which is connected at its first end with the
supply input 2 and a second supply path 9 which is con-
nected at its first end with the supply input 3. The supply
paths 8, 9 are at their respective second ends connected
together, thereby building a joint 10 which represents a
common connection point of the two supply paths 8, 9.
[0033] The first supply path 8 comprises a first Field
Effect Transistor 11, FET, which is a n-channel MOS-
FET, here. The FET 11 can be interpreted as a control-
lable switch or resistor which is used as disconnection
means for disconnecting the supply path 8. The source
of the FET 11 is connected with the supply input 2 and
the drain of the FET 11 with the joint 10. The FET 11
typically comprises an integrated body diode 12 which
works in parallel to the source-to-drain connection of the
FET 11. The anode of the body diode 12 is connected

with the source of the FET 11 and the cathode of the
body diode 12 is connected with the drain of the FET 11.
The FET 11 is designed such that it protects the control
circuit 1 against a reverse-connection of the battery 4. If
the battery 4 is connected with the control circuit 1 in the
correct polarity the control circuit 1 first is supplied by the
body diode 12 of the FET 11.
[0034] Then, with a certain delay a positive auxiliary
voltage is built-up across gate-to-source of the FET 11
which switches on the FET 11. If the battery 4 is connect-
ed with the control circuit 1 in the wrong polarity, i. e. the
control circuit 1 is reverse-connected, the FET 11 always
works as diode since there is no auxiliary voltage built
up across gate-to-source of the FET 11. The body diode
12 is reverse-biased. The FET 11 blocks and protects
the control circuit 1 and its components against negative
voltages and thus against destruction. Of course, it is
also possible to design the control circuit 1 with a p-chan-
nel FET instead of the n-channel FET.
[0035] In parallel to the FET 11 a differential amplifier
13 is connected. The inverting input of the amplifier 13
is connected with the source and the non-inverting input
of the amplifier 13 is connected with the drain of the FET
11. Therefore, the differential amplifier 13 determines the
voltage drop across drain-to-source of the FET 11. The
differential amplifier 13 is designed as determination
means for determining the current flowing through the
supply path 8, particularly the current flowing in the re-
verse direction, i.e. from the supply path 9 to the joint 10
and from there into and through the supply path 8. The
current is determined indirectly by using the voltage drop
across a component of the supply path 8, here drain-to-
source resistance of the FET 11.
[0036] The output of the differential amplifier 13 is con-
nected with a comparator 14. Also, a reference voltage
Uref is applied to an input 15 of the comparator 14 which
is designed here as a compare means. The reference
voltage Uref represents a certain predetermined thresh-
old value for the current flowing through the supply path
8. The comparator 14 compares the output of the differ-
ential amplifier 13 and the reference voltage Uref and
outputs a signal corresponding to the result of this com-
parison. The output of the comparator 14 is coupled with
the basis of a transistor 16. The emitter of the transistor
16 is connected with ground and the collector of the tran-
sistor 16 via a resistor 17 with the gate of the FET 11.
The transistor 16 is designed to be a controllable switch
which switches on and off the FET 11 in dependence on
the output signal of the comparator 14. The comparator
14, the transistor 16 and the resistor 17 are designed to
be a control means for controlling the disconnection
means, i. e. the FET 11, of the supply path 8 dependent
on the current determined by the determination means,
i. e. the differential amplifier 13.
[0037] The supply input 2 additionally is connected with
a voltage divider comprising a resistor 18 and a resistor
19 which are connected in series. At its other end the
voltage divider is connected to ground. An output 20
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which lies between the two resistors 18, 19 of the voltage
divider is connected with an input, particularly an ana-
logue input, of a m-controller. This m-controller is de-
signed such that it is used to determine whether or not
there is a supply voltage applied to the supply input 2.
Particularly, it is possible to determine whether or not the
fuse 6 is triggered. The m-controller is part of an evalua-
tion circuit.
[0038] The second supply path 9 is designed in the
same way as the first supply path 8. Correspondingly,
the second supply path 9 comprises a second FET 21
whose source is connected with the supply input 3 and
whose drain is connected with the joint 10. The FET 21
comprises a body diode 22. In parallel to the FET 21
there is connected a differential amplifier 23. The output
of the differential amplifier 23 is connected with a com-
parator 24 which has an input 25 to which the reference
voltage Uref is applied, too. The output of the comparator
24 is coupled with the basis of a transistor 26 whose
emitter is connected to ground and whose collector is
connected via a resistor 27 to the gate of the FET 21.
The supply input 3 is connected with a voltage divider
comprising resistors 28 and 29 which are connected in
series.
[0039] An output 30 which lies between the two resis-
tors 28, 29 of the voltage divider is connected with a fur-
ther input, particularly an analogue input, of the m-con-
troller. The m-controller is designed such that it is used
to determine whether or not there is a supply voltage
applied to the supply input 3. Particularly, it is possible
to determine whether or not the fuse 7 is triggered.
[0040] With the control circuit 1 according to the
present invention it is possible to protect components,
particularly the fuses 6, 7, in case of a short circuit at one
of the supply inputs 2, 3. Fig. 1 shows a short circuit 31
to ground at the supply input 3. A short circuit at the supply
input 2 would be handled correspondingly. The control
circuit 1 comprises two parallel supply paths 8, 9 which
are both connected to the positive terminal 5 of the battery
4. This is designed to distribute the current to the two
supply paths to limit the requirements for the wires, par-
ticularly their cross-sections. Therefore, without further
protection both fuses 6, 7 would be triggered or blown in
case of the short circuit 31, i. e. without the protection
provided by the differential amplifiers 13, 23, the compa-
rators 14, 24 and the transistors 16, 26, etc, controlling
the FETS 11, 21. In such a case without the further pro-
tection a very high current could flow directly to the supply
input 3 and the short circuit 31 to ground. Further a very
high current could flow to the supply input 2, through the
supply path 8 to the joint 10 and from there as a reverse
current through the supply path 9 and the short circuit 31
to ground. In this case both fuses 6, 7 would be triggered
and blown to prevent the high current from flowing in the
control circuit 1.
[0041] According to the first embodiment of the present
invention a positive drain-to-source voltage across the
FET 11 or 21 can be determined. If the determined drain-

to-source voltage exceeds a predetermined value given
by the reference voltage Uref the respective FET 11 or
21 assigned to the supply path 8 or 9 whose supply input
2 or 3 is short-circuited, is driven to be switched off and
disconnect the assigned supply path 8 or 9. In case of
the short circuit 31 existing at the supply input 3 the fuse
7 is triggered and destroyed. Anyway, it is possible to
protect the fuse 6 since the FET 21 disconnects the sup-
ply path 9.
[0042] As long as the short circuit exists the FET 11 or
21 stays switched off and the assigned supply path 8 or
9 stays disconnected. Advantageously, the FET 11 or 21
stays switched off even if the short circuit is removed,
but the fuse is still blown. The source of the respective
FET 11 or 21 is tied to ground via the voltage divider,
whereas the positive potential of the battery 4 is applied
to the drain. This particularly provides an advantage be-
cause the existence of the battery voltage at the supply
inputs 2, 3 is monitored to detect the blown fuse. As de-
scribed above, the voltage dividers comprising the resis-
tors 18, 19 and 28, 29 can be used for the detection. If
the fuse 6 or 7 is still blown there is no voltage drop across
the assigned voltage divider generated from the outside
of the control circuit 1, i. e. from a voltage supplied by
the battery 4. If the FET 11 or 21 of the assigned supply
path 8 or 9 stays permanently switched off after the short
circuit there is no voltage drop generated from the inside
of the control circuit 1 across the respective voltage di-
vider. Therefore, it is possible to detect a blown fuse.
[0043] Fig. 2 shows a second embodiment of the ap-
paratus for short circuit protection of the present inven-
tion. Basically, the control circuit 1 according to the sec-
ond embodiment corresponds to the control circuit 1 of
the first embodiment of Fig. 1. In difference, the control
circuit 1 of Fig. 2 comprises a first shunt 32 in the first
supply path 8 and a second shunt 33 in the second supply
path 9. The shunt 32 is connected in series to the FET
11 so that the shunt 32 is arranged between the drain of
the FET 11 and the joint 10. In the second embodiment
the differential amplifier 13 for determining a voltage drop
across a component of the supply path 8 is no longer
connected in parallel to the FET 11, but rather in parallel
to the shunt 32. Therefore, the differential amplifier 13
determines the voltage drop across the shunt 32.
[0044] Also, in the second embodiment the differential
amplifier 23 for determining a voltage drop across a com-
ponent of the supply path 9 is no longer connected in
parallel to the FET 21, but rather in parallel to the shunt
33. Therefore, the differential amplifier 23 determines the
voltage drop across the shunt 33. The FETs 11 and 21
are still designed to disconnect the supply paths 8, 9 in
case the voltage drops across the shunts 32, 33 are high-
er than the reference voltage Uref applied to the compa-
rators 14, 24.
[0045] The control circuit 1 according to the second
embodiment has the advantage that the differential am-
plifiers 13, 23 are no longer directly connected with the
positive terminal 5 of the battery 4. Since the FETs 11
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and 21 are arranged between the battery 4 and the dif-
ferential amplifiers 13, 23 and since they are still used to
protect the control circuit 1 against a reverse-connection
of the battery 4 it is not possible that an improper negative
voltage is applied to the inputs of the differential amplifiers
13, 23 in case of a reverse-connection of the battery 4.
[0046] Further, to avoid a direct switching on of the
FETs 11, 21 when the voltage drop across the respective
shunts 32, 33 decreases again after disconnecting the
respective supply path 8, 9 an auto-restart circuit 34 is
arranged between the output of the comparator 14 and
the transistor 16 and an auto-restart circuit 35 is arranged
between the output of the comparator 24 and the tran-
sistor 26. The auto-restart circuits 34, 35 are designed
for generating a predetermined delay time for connecting
the supply paths 8, 9 again after they have been discon-
nected by means of the FETS 11, 21. A continuous high
frequency switching on and off of the FETs 11, 21 is ad-
vantageously prevented. The auto-restart circuits 34, 35
provide a fast switching off of the FETs 11, 21 and there-
fore, a fast disconnection of the supply paths 8, 9 in case
of a short circuit, and also a sufficient delay time before
switching on the FETs 11, 21, again. A triggered or blown
fuse can be detected if the FETs 11, 21 are switched off
for diagnostic purpose.
[0047] Fig. 3 shows a third embodiment of the appa-
ratus for short circuit protection of the present invention.
Basically, the control circuit 1 according to the third em-
bodiment corresponds to the control circuit 1 of the first
embodiment of Fig. 1. In difference, the control circuit 1
of Fig. 3 comprises a third FET 36 which is arranged in
the first supply path 8 and which is connected in series
with the FET 11, whereas the source of the FET 36 is
connected with the supply input 2 and the drain of the
FET 36 with the source of the FET 11.
[0048] Also, the control circuit 1 of Fig. 3 comprises a
fourth FET 37 which is arranged in the second supply
path 9 and which is connected in series with the FET 21,
whereas the source of the FET 37 is connected with the
supply input 3 and the drain of the FET 37 with the source
of the FET 21. In contrary to the first embodiment of Fig.
1, the FETs 11, 21 no longer fulfil the task to protect the
control circuit 1 against a reverse-connection of the bat-
tery 4. Now, this task is fulfilled by the FETs 36, 37. The
two tasks protection against reverse-connection on one
side and protection against the short circuit on the other
side are realised by separate means, now. To gates 38
and 39 of the FETs 36, 37 auxiliary control voltages are
applied which switch on the FETs 36, 37. These auxiliary
control voltages are set up via the body diodes of the
FETs 36, 37 if the polarity of the connections with the
battery are correct.
[0049] The control circuit 1 according to the third em-
bodiment of Fig. 3 has the advantage that the inputs of
the differential amplifiers 13, 23 are protected against
critical negative, particularly transient, voltages. In case
of a blown fuse the FETs 36, 37 are not switched on
again. Additional auto-restart circuits like the auto-restart

circuits 34, 35 are not necessary. A blown fuse can be
detected at any time no matter what was the reason for
the blowing as already described in connection with the
first embodiment of Fig. 1.
[0050] The symmetrical split up of the current between
the parallel supply paths 8, 9 is dependent on the internal
components and circuitry of the control circuit 1 as well
as the external connection elements, e. g. fuses, termi-
nals, wires, between the battery 4 and the control circuit
1. The lower the resistance of the internal circuitry the
higher is the influence of the external elements. An un-
balanced split up of the current caused by ageing or dam-
age of external elements or connections can be detected
if the current in the respective supply paths is measured.
Here, the differential amplifiers 13, 23 can be used ad-
ditionally to determine or measure this current. For ex-
ample, the outputs of the differential amplifiers 13, 23 are
connected with further inputs of the m-controller by the
use of filters between the outputs of the differential am-
plifiers 13, 23 and the inputs of the m-controller.
[0051] Above, a preferred embodiment of the present
invention has been described. This should be seen as
merely a non-limiting example. Many modifications will
be possible within the scope of the invention as defined
in the claims and the description without deviating from
the core of the present invention. Particularly, it is possi-
ble to provide more than two parallel supply paths within
the control circuit 1 and to distribute the current to these
more than two supply paths. Advantageously, this further
reduces design requirements of wires and fuses.

Claims

1. Apparatus (1) for short circuit protection, comprising:

(a) two supply inputs (2, 3) for connecting the
apparatus (1) to a terminal (5) of a power supply
(4);
(b) two supply paths (8, 9) being connected to-
gether and to the supply inputs (2, 3), wherein
each supply path (8, 9) comprises a disconnec-
tion means (11, 21) for disconnecting the supply
path (8, 9);
(c) a determination means (13, 23) for determin-
ing a current flowing from one of the supply paths
(8, 9) through the other one of the supply paths
(8, 9);
(d) a control means (14, 16, 24, 26) for control-
ling the disconnection means (11, 21) of the sup-
ply paths (8, 9) dependent on the current deter-
mined by the determination means (13, 23),
wherein the control means (14, 16, 24, 26) is
connected with the disconnection means (11,
21) and the determination means (13, 23); and
characterised in
(e) a detection means (18-20, 28-30) for detect-
ing whether or not the supply inputs (2, 3) are
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connected with the terminal (5) of the power sup-
ply (4), wherein the detection means (18-20,
28-30) is connected with an evaluation circuit.

2. Apparatus according to claim 1, wherein the discon-
nection means (11, 21) comprises a controllable
switch or resistor, particularly a Field Effect Transis-
tor, FET.

3. Apparatus according to at least one of the preceding
claims, wherein the control means (14, 16, 24, 26)
comprises a compare means (14, 24) for comparing
the determined current and a predetermined thresh-
old and the control means (14, 16, 24, 26) is designed
such that it controls the disconnection means (11,
21) dependent on the result of the comparison.

4. Apparatus according to claim 3, wherein the control
means (14, 16, 24, 26) comprises a controllable
switch, particularly a transistor (16, 26), which is con-
nected with the compare means (14, 24) and the
disconnection means (11, 21).

5. Apparatus according to at least one of the preceding
claims, wherein the determination means (13, 23) is
designed such that it determines a voltage drop
across a component of the supply paths (8, 9).

6. Apparatus according to claim 5, wherein the deter-
mination means (13, 23) is designed such that it de-
termines the voltage drop across the disconnection
means (11, 21).

7. Apparatus according to claim 6, wherein the discon-
nection means (11, 21) comprises a FET and is de-
signed such that it determines the drain-to-source
voltage drop across the FET.

8. Apparatus according to claim 5, wherein at least one
of the supply paths (8, 9) comprises a shunt (32, 33)
which is connected in series to the respective dis-
connection means (11, 21) of the at least one of the
supply paths (8, 9) and the determination means (13,
23) is designed such that it determines a voltage
drop across the shunt (32, 33).

9. Apparatus according to claim 8, wherein the control
means (14, 16, 24, 26) which is connected with the
disconnection means (11, 21) of the at least one of
the supply paths (8, 9) comprises an auto-restart cir-
cuit (34, 35) for generating a predetermined delay
time for connecting the at least one of the supply
paths (8, 9) again after it has been disconnected by
means of the disconnection means (11, 21).

10. Apparatus according to at least one of the preceding
claims, wherein the disconnection means (11, 21) is
designed such that it protects the apparatus (1)

against a reverse-connection of the power supply
(4).

11. Apparatus of at least one of claims 1-7, wherein at
least one of the supply paths (8, 9) comprises a fur-
ther disconnection means (36, 37) for a reverse-con-
nect protection, wherein this further disconnection
means (36, 37) is connected in series to the discon-
nection means (11, 21) of the at least one of the
supply paths (8, 9).

12. Apparatus according to claim 11, wherein the further
disconnection means (36, 37) comprises a further
FET.

13. Apparatus according to at least one of the preceding
claims, wherein the determination means (13, 23)
comprises a differential amplifier.

14. Apparatus according to at least one of the proceed-
ing claims, wherein each of the supply inputs (2, 3)
is connected with the respective detection means
(18-20, 28-30).

15. Apparatus according to claim 14, wherein the re-
spective detection means (18-20, 28-30) comprises
a voltage divider.

16. Apparatus according to at least one of the preceding
claims, wherein the supply inputs (2, 3) are connect-
ed with the terminal (5) of the power supply (4) via
fuses (6, 7).

17. Apparatus according to at least one of the preceding
claims, wherein it comprises more than two supply
inputs (2, 3) for connecting the apparatus (1) to the
terminal (5) of the power supply (4) and more than
two supply paths (8, 9) being connected together
and to the supply inputs (2, 3), wherein each supply
path (8, 9) comprises the disconnection means (11,
21) for disconnecting the assigned supply path (8, 9).

18. Apparatus according to at least one of the preceding
claims, wherein it is a control circuit (1) for controlling
an engine of a motor vehicle.

19. Apparatus according to at least one of the preceding
claims, wherein the power supply (4) is a battery of
a motor vehicle.

20. Apparatus according to claim 19, wherein the termi-
nal (5) of the power supply (4) with which the supply
inputs (2, 3) are connected is a positive terminal (5)
of the battery.
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Patentansprüche

1. Vorrichtung (1) für Kurzschlussschutz, die Folgen-
des aufweist:

(a) zwei Versorgungseingänge (2, 3) zum Ver-
binden der Vorrichtung (1) mit einem Anschluss
(5) einer Energieversorgung (4) ;
(b) zwei Versorgungsbahnen (8, 9), die mitein-
ander und mit den Versorgungseingängen (2,
3) verbunden sind, wobei jede Versorgungs-
bahn (8, 9) ein Unterbrechungsmittel (11, 21)
zum Unterbrechen der Versorgungsbahn (8, 9)
aufweist;
(c) ein Ermittlungsmittel (13, 23) zum Ermitteln
eines von einer der Versorgungsbahnen (8, 9)
durch die andere der Versorgungsbahnen (8, 9)
fließenden Stroms;
(d) ein Steuermittel (14, 16, 24, 26) zum Steuern
des Unterbrechungsmittels (11, 21) der Versor-
gungsbahnen (8, 9) abhängig vom durch das
Ermittlungsmittel (13, 23) ermittelten Strom, wo-
bei das Steuermittel (14, 16, 24, 26) mit dem
Unterbrechungsmittel (11, 21) und dem Ermitt-
lungsmittel (13, 23) verbunden ist; und gekenn-
zeichnet durch
(e) ein Detektionsmittel (18-20, 28-30) zum De-
tektieren, ob die Versorgungseingänge (2, 3) mit
dem Anschluss (5) der Energieversorgung (4)
verbunden sind, wobei das Detektionsmittel
(18-20, 28-30) mit einer Auswerteschaltung ver-
bunden ist.

2. Vorrichtung nach Anspruch 1, wobei das Unterbre-
chungsmittel (11, 21) einen steuerbaren Schalter
oder Widerstand, vor allem einen Feldeffekttransis-
tor, FET, aufweist.

3. Vorrichtung nach mindestens einem der vorherge-
henden Ansprüche, wobei das Steuermittel (14, 16,
24, 26) ein Vergleichsmittel (14, 24) zum Vergleichen
des ermittelten Stroms und eines zuvor ermittelten
Schwellenwerts aufweist und das Steuermittel (14,
16, 24, 26) so ausgelegt ist, dass es das Unterbre-
chungsmittel (11, 21) abhängig vom Ergebnis des
Vergleichs steuert.

4. Vorrichtung nach Anspruch 3, wobei das Steuermit-
tel (14, 16, 24, 26) einen steuerbaren Schalter, vor
allem einen Transistor (16, 26), aufweist, der mit dem
Vergleichsmittel (14, 24) und dem Unterbrechungs-
mittel (11, 21) verbunden ist.

5. Vorrichtung nach mindestens einem der vorherge-
henden Ansprüche, wobei das Ermittlungsmittel (13,
23) so ausgelegt ist, dass es einen Spannungsabfall
über ein Bauelement der Versorgungsbahnen (8, 9)
ermittelt.

6. Vorrichtung nach Anspruch 5, wobei das Ermitt-
lungsmittel (13, 23) so ausgelegt ist, dass es den
Spannungsabfall über das Unterbrechungsmittel
(11, 21) ermittelt.

7. Vorrichtung nach Anspruch 6, wobei das Unterbre-
chungsmittel (11, 21) einen FET aufweist und so
ausgelegt ist, dass es den Drain-Source-Span-
nungsabfall über den FET ermittelt.

8. Vorrichtung nach Anspruch 5, wobei mindestens ei-
ne der Versorgungsbahnen (8, 9) einen Shunt (32,
33) aufweist, der mit dem jeweiligen Unterbre-
chungsmittel (11, 21) der mindestens einen der Ver-
sorgungsbahnen (8, 9) in Reihe verbunden ist, und
das Ermittlungsmittel (13, 23) so ausgelegt ist, dass
es einen Spannungsabfall über den Shunt (32, 33)
ermittelt.

9. Vorrichtung nach Anspruch 8, wobei das Steuermit-
tel (14, 16, 24, 26), das mit dem Unterbrechungsmit-
tel (11, 21) der mindestens einen der Versorgungs-
bahnen (8, 9) verbunden ist, eine Auto-Neustart-
schaltung (34, 35) zum Erzeugen einer zuvor ermit-
telten Verzögerungszeit zum erneuten Verbinden
der mindestens einen der Versorgungsbahnen (8,
9), nachdem sie mittels des Unterbrechungsmittels
(11, 21) unterbrochen worden ist, aufweist.

10. Vorrichtung nach mindestens einem der vorherge-
henden Ansprüche, wobei das Unterbrechungsmit-
tel (11, 21) so ausgelegt ist, dass es die Vorrichtung
(1) gegen eine Verpolung der Energieversorgung (4)
schützt.

11. Vorrichtung nach mindestens einem der Ansprüche
1-7, wobei mindestens eine der Versorgungsbahnen
(8, 9) ein weiteres Unterbrechungsmittel (36, 37) für
einen Verpolungsschutz aufweist, wobei dieses wei-
tere Unterbrechungsmittel (36, 37) mit dem Unter-
brechungsmittel (11, 21) der mindestens einen der
Versorgungsbahnen (8, 9) in Reihe verbunden ist.

12. Vorrichtung nach Anspruch 11, wobei das weitere
Unterbrechungsmittel (36, 37) einen weiteren FET
aufweist.

13. Vorrichtung nach mindestens einem der vorherge-
henden Ansprüche, wobei das Ermittlungsmittel (13,
23) einen Differentialverstärker aufweist.

14. Vorrichtung nach mindestens einem der vorherge-
henden Ansprüche, wobei jeder der Versorgungs-
eingänge (2, 3) mit dem jeweiligen Detektionsmittel
(18-20, 28-30) verbunden ist.

15. Vorrichtung nach Anspruch 14, wobei das jeweilige
Detektionsmittel (18-20, 28-30) einen Spannungs-
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teiler aufweist.

16. Vorrichtung nach mindestens einem der vorherge-
henden Ansprüche, wobei die Versorgungseingän-
ge (2, 3) mit dem Anschluss (5) der Energieversor-
gung (4) über Sicherungen (6, 7) verbunden sind.

17. Vorrichtung nach mindestens einem der vorherge-
henden Ansprüche, wobei sie mehr als zwei Versor-
gungseingänge (2, 3) zum Verbinden der Vorrich-
tung (1) mit dem Anschluss (5) der Energieversor-
gung (4) und mehr als zwei Versorgungsbahnen (8,
9), die miteinander und mit den Versorgungseingän-
gen (2, 3) verbunden sind, aufweist, wobei jede Ver-
sorgungsbahn (8, 9) das Unterbrechungsmittel (11,
21) zum Unterbrechen der zugewiesenen Versor-
gungsbahn (8, 9) aufweist.

18. Vorrichtung nach mindestens einem der vorherge-
henden Ansprüche, wobei sie eine Steuerschaltung
(1) zum Steuern eines Motors eines Kraftfahrzeugs
ist.

19. Vorrichtung nach mindestens einem der vorherge-
henden Ansprüche, wobei die Energieversorgung
(4) eine Batterie eines Kraftfahrzeugs ist.

20. Vorrichtung nach Anspruch 19, wobei der Anschluss
(5) der Energieversorgung (4), mit dem die Versor-
gungseingänge (2, 3) verbunden sind, ein positiver
Anschluss (5) der Batterie ist.

Revendications

1. Appareil (1) pour la protection contre les courts-cir-
cuits, comprenant :

(a) deux entrées d’alimentation (2, 3) pour con-
necter l’appareil (1) à une borne (5) d’une ali-
mentation électrique (4) ;
(b) deux chemins d’alimentation (8, 9) étant con-
nectés ensemble et aux entrées d’alimentation
(2, 3), chaque chemin d’alimentation (8, 9) com-
prenant un moyen de déconnexion (11, 21) pour
déconnecter le chemin d’alimentation (8, 9) ;
(c) un moyen de détermination (13, 23) pour dé-
terminer un courant s’écoulant d’un des che-
mins d’alimentation (8, 9) à travers l’autre des
chemins d’alimentation (8, 9) ;
(d) un moyen de commande (14, 16, 24, 26)
pour commander le moyen de déconnexion (11,
21) des chemins d’alimentation (8, 9) selon le
courant déterminé par le moyen de détermina-
tion (13, 23), ce moyen de commande (14, 16,
24, 26) étant connecté avec le moyen de décon-
nexion (11, 21) et le moyen de détermination
(13, 23) ; et caractérisé par

(e) un moyen de détection (18-20, 28-30) pour
détecter si oui ou non les entrées d’alimentation
(2, 3) sont connectées avec la borne (5) de l’ali-
mentation électrique (4), le moyen de détection
(18-20, 28-30) étant connecté à un circuit d’éva-
luation.

2. Appareil selon la revendication 1, dans lequel le
moyen de déconnexion (11, 21) comprend un com-
mutateur ou une résistance contrôlable, particuliè-
rement un transistor à effet de champ, TEF.

3. Appareil selon au moins une des revendications pré-
cédentes, dans lequel le moyen de commande (14,
16, 24, 26) comprend un moyen de comparaison (14,
24) pour comparer le courant déterminé et un seuil
prédéterminé et le moyen de commande (14, 16, 24,
26) est conçu de manière à ce qu’il commande le
moyen de déconnexion (11, 21) selon le résultat de
la comparaison.

4. Appareil selon la revendication 3, dans lequel le
moyen de commande (14, 16, 24, 26) comprend un
commutateur contrôlable, particulièrement un tran-
sistor (16, 26), qui est connecté avec le moyen de
comparaison (14, 24) et le moyen de déconnexion
(11, 21).

5. Appareil selon au moins une des revendications pré-
cédentes, dans lequel le moyen de détermination
(13, 23) est conçu de manière à ce qu’il détermine
une chute de tension aux bornes d’un composant
des chemins d’alimentation (8, 9).

6. Appareil selon la revendication 5, dans lequel le
moyen de détermination (13, 23) est conçu de ma-
nière à ce qu’il détermine la chute de tension aux
bornes du moyen de déconnexion (11, 21).

7. Appareil selon la revendication 6, dans lequel le
moyen de déconnexion (11, 21) comprend un TEF
et est conçu de manière à ce qu’il détermine la chute
de tension drain-source aux bornes du TEF.

8. Appareil selon la revendication 5, dans lequel au
moins un des chemins d’alimentation (8, 9) com-
prend un shunt (32, 33) qui est connecté en série au
moyen de déconnexion respectif (11, 21) de l’au
moins un des chemins d’alimentation (8, 9) et le
moyen de détermination (13, 23) est conçu de ma-
nière à ce qu’il détermine une chute de tension aux
bornes du shunt (32, 33).

9. Appareil selon la revendication 8, dans lequel le
moyen de commande (14, 16, 24, 26) qui est con-
necté avec le moyen de déconnexion (11, 21) de l’au
moins un des chemins d’alimentation (8, 9) com-
prend un circuit de redémarrage automatique (34,
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35) pour produire un temps de retard prédéterminé
pour reconnecter l’au moins un des chemins d’ali-
mentation (8, 9) après qu’il a été déconnecté au
moyen du moyen de déconnexion (11, 21).

10. Appareil selon au moins une des revendications pré-
cédentes, dans lequel le moyen de déconnexion (11,
21) est conçu de manière à ce qu’il protège l’appareil
(1) contre une connexion inverse de l’alimentation
électrique (4).

11. Appareil selon une des revendications 1 à 7, dans
lequel au moins un des chemins d’alimentation (8,
9) comprend un autre moyen de déconnexion (36,
37) pour fournir une protection contre une connexion
inverse, cet autre moyen de déconnexion (36, 37)
étant connecté en série au moyen de déconnexion
(11, 21) de l’au moins un des chemins d’alimentation
(8, 9).

12. Appareil selon la revendication 11, dans lequel
l’autre moyen de déconnexion (36, 37) comprend un
autre TEF.

13. Appareil selon au moins une des revendications pré-
cédentes, dans lequel le moyen de détermination
(13, 23) comprend un amplificateur différentiel.

14. Appareil selon au moins une des revendications pré-
cédentes, dans lequel chacune des entrées d’ali-
mentation (2, 3) est connectée avec le moyen de
détection respectif (18-20, 28-30).

15. Appareil selon la revendication 14, dans lequel le
moyen de détection respectif (18-20, 28-30) com-
prend un diviseur de tension.

16. Appareil selon au moins une des revendications pré-
cédentes, dans lequel les entrées d’alimentation (2,
3) sont connectées avec la borne (5) de l’alimenta-
tion électrique (4) via des fusibles (6, 7).

17. Appareil selon au moins une des revendications pré-
cédentes, comprenant plus que deux entrées d’ali-
mentation (2, 3) pour connecter l’appareil (1) à la
borne (5) de l’alimentation électrique (4) et plus que
deux chemins d’alimentation (8, 9) étant connectés
ensemble et aux entrées d’alimentation (2, 3), cha-
que chemin d’alimentation (8, 9) comprenant le
moyen de déconnexion (11, 21) pour déconnecter
le chemin d’alimentation (8, 9) attribué.

18. Appareil selon au moins une des revendications pré-
cédentes, qui est un circuit de commande (1) pour
commander un moteur d’un véhicule automobile.

19. Appareil selon au moins une des revendications pré-
cédentes, dans lequel l’alimentation électrique (4)

est une batterie d’un véhicule automobile.

20. Appareil selon la revendication 19, dans lequel la
borne (5) de l’alimentation électrique (4) avec laquel-
le les entrées d’alimentation (2, 3) sont connectées
est une borne positive (5) de la batterie.
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