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(57) Abstract: A circuit arrangement for vehicles for generating at least two DC output voltages (Va;, Va,) from at least one DC
input voltage (Vg), wherein the DC output voltages (V1,Va,) are smaller than the DC input voltage (Vg), the circuit arrangement
comprising voltage regulating means (3, 4; 13, 14) for generating the DC output voltages (Va1, Vaz), and wherein the DC input
voltage (V) is applied to a DC/DC converter (2; 12) which can be switched on or off by a control means (5; 15) and supplies a lower
voltage than the DC input voltage (Vg) to the voltage regulating means.
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Circuit arrangement for generating DC voltages

The invention relates to a circuit arrangement for vehicles for generating DC
output voltages from at least one DC input voltage, wherein the DC output voltages are
smaller than the DC input voltages. Voltage regulating means are provided, which generate

the DC output voltages from the DC input voltage.

Such arrangements are widely used in the field of automobile electronics.
Since the main power supply in motor cars will be increased from 12 volts to 42 volts in the
years to come, the use of such circuit arrangements will be a problem because the voltage
difference between the DC input voltage, which will then be nominally 42 volts and actually
up to 58 volts, and the DC output voltages which as before are in a relatively low voltage
range of, for example, 3 or 5 volts, will become too large.

To solve this problem, it is known from the state of the art to arrange a DC/DC
converter preceding such circuit arrangements. This converter then supplies, for example, a
voltage of 12 volts which approximately corresponds to the current power supply in vehicles.
An essential drawback of this solution is, however, that this preceding DC/DC converter
must be permanently activated so as to supply the circuit arrangements for generating the DC
output voltage with energy. However, this is not acceptable in vehicles because the quiescent

current consumption of such an arrangement would be too large.

Tt is therefore an object of the invention to provide a circuit arrangement which
generates at least one DC output voltage from at least one DC input voltage, which circuit
arrangement can also be used for vehicles having a relatively high power supply and
produces a small quiescent current consumption in the deactivated state of the power supply.

According to the invention, this object is solved by the characteristic features
defined in claim 1:

A circuit arrangement for vehicles for generating at least two DC output

vyoltages from at least one DC input voltage, wherein the DC output voltages are smaller than
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the DC input voltage, the circuit arrangement comprising voltage regulating means for
generating the DC output voltages, and wherein the DC input voltage is applied to a DC/DC
converter which can be switched on or off by a control means and supplies a lower voltage
than the DC input voltage to the voltage regulating means.

In this arrangement, a DC/DC converter precedes the voltage regulating means
that generate the DC output voltages. The relatively high DC input voltage is applied to the
DC/DC converter. The DC/DC converter converts this DC input voltage into a lower DC
voltage which, in turn, is converted by the voltage regulating means into the DC output
voltage and whose value is controlled. Furthermore a control means is provided which
supplies a control signal by means of which the DC/DC converter can be switched on or off.

It is thereby achieved that the DC/DC converter can be deactivated and does
not consume any current, for example, in the idle state of the supply system.

Dependent on its layout, the circuit arrangement is universally suitable for
different DC input voltages which may also be essentially larger than the DC output voltages.
Only the layout of the DC/DC converter should be adapted accordingly.

In accordance with an embodiment of the invention, the DC input voltage may
be advantageously used for energy supply of the arrangement. This ensures that, for example,
the control in the circuit arrangement according to the invention is always active and is thus
capable of switching the DC/DC converter on and off by means of the control signal.

In a further embodiment of the invention as defined in claim 3, the circuit
arrangement may advantageously be realized on an integrated circuit, with the exception of
the DC/DC converter which precedes this integrated circuit. In this configuration, the layout
of the converter may be varied without affecting the integrated circuit. It can therefore be
used universally for different applications.

The above-mentioned object is further solved by an integrated circuit as
defined in claim 5, which, in addition to the voltage regulating means, comprises at least one
control means generating a switching signal provided for activating or deactivating external
components. Such a switching signal may be used, for example, for activating or deactivating
a voltage converter, but it may also be provided for switching other circuits. By means of the
switching signal, preceding elements, for example, for reduction of the voltage can be
deactivated so that the quiescent current consumption is decreased.

These and other aspects of the invention are apparent from and will be

elucidated with reference to the embodiments described hereinafter.
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In the drawings:

Fig. 1 shows a first embodiment of the invention in which, with the exception
of the voltage converter, the circuit arrangement according to the invention is built on an
integrated circuit, and

Fig. 2 shows a second embodiment of the invention in which the overall

circuit arrangement according to the invention is realized on an integrated circuit.

Fig. 1 is a block diagram of a first embodiment of the circuit arrangement
according to the invention. With the exception of a voltage converter 2, the circuit
arrangement is built on an integrated circuit 1.

The integrated circuit 1 comprises two voltage regulating means 3 and 4 and a
control means 5. |

At the input, the circuit arrangement receives a DC input voltage Vg, which
may be, for example, a supply voltage for a vehicle. It will hereinafter be assumed that this
supply voltage and hence the DC input voltage have a value of nominally about 42 volts,
while fluctuations may occur within a range from about 30 to 58 vols.

This DC input voltage Vg is applied to an input 6 of the voltage converter 2.
The voltage converter is implemented in such a way that it generates a DC output voltage of,
for example, 12 volts or less from the DC input voltage of 42 volts, which DC output voltage
is applied to an input 8 of the integrated circuit 1.

The DC voltage applied to the input 8 of the integrated circuit 1 is received
within the integrated circuit at the inputs of two \.foltage regulating means 3 and 4 which
generate controlled DC voltages at their output, which DC voltages are available as DC
output voltages Va; and Vs at outputs 9 and 10 and represent the DC output voltages of the
circuit arrangement according to the invention. These DC output voltages may have values
of, for example, 3 volts or 5 volts, i.e. they are significantly lower than the DC input voltage
VE.

The integrated circuit 1 further comprises a control means 5 which generates a
switching signal 8. This switching signal may be provided, for example, for
activating/deactivating external components and may thus be used for switching given

components in the vehicle on and off.
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In the embodiment shown in Fig. 1, the switching signal S is used to switch
the voltage converter 2 on or off. This may be done, for example, in dependence on the
operation of switching the supply system of the vehicle on or off.

In order that this should be possible, the DC input voltage Vg, which is
constantly available, is directly applied to an input 7 of the integrated circuit 1 so that the
integrated circuit 1 is always supplied with energy. The control means 5 may thus also be
active at any time and can also control the DC/DC converter 2 by means of the switching
signal S when the supply system is switched off.

This provides the essential advantage that the DC/DC converter 2 can be
deactivated by means of the switching signal S in an idle state of the vehicle in which
essential components should be switched off and in which a possibly smaller energy
consumption in the supply system is desirable.

The control means 5 reactivates the voltage converter 2 by means of the
switching signal S only when the DC output voltages Va1 and Vas should be available again,
i.e. when those circuit parts (not shown) of the vehicle that are supplied with these voltages
should be reactivated, so that also the DC output voltages Vaj and Va; are available again.

Fig. 2 shows a second embodiment of the invention which is similar as regards
its circuitry to that shown in Fig. 1. However, in the second embodiment shown in Fig. 2, all
components are completely integrated.

Fig. 2 shows an integrated circuit 11 with a voltage converter 12, two voltage
regulating means 13 and 14 and a control means 15. These elements are connected in a
comparable manner to the corresponding elements of the first embodiment shown in Fig. 1
and operate in the same way. However, there is an even further integration in this case.

The essential advantage of the circuit arrangement according to the invention,
namely the small current consumption of the arrangement in the case of deactivated DC
output voltages Va1 and Vas is also obtained in this case, because the voltage converter 12
can be deactivated by means of a corresponding switching signal generated by the control

means 15 in this second embodiment shown in Fig. 2.
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CLAIMS:

L. A circuit arrangement for vehicles for generating at least two DC output
voltages (V a1, Vaz) from at least one DC input voltage (Vg), wherein the DC output voltages
(V a1,V a2) are smaller than the DC input voltage (Vg), the circuit arrangement comprising
voltage regulating means (3, 4; 13, 14) for generating the DC output voltages (Vai, Va2), and
wherein the DC input voltage (Vg) is applied to a DC/DC converter (2; 12) which can be
switched on or off by a control means (5; 15) and supplies a lower voltage than the DC input

voltage (V) to the voltage regulating means.

2. A circuit arrangement as claimed in claim 1, characterized in that the DC input

voltage (VE) is used for energy supply of the arrangement.

3. A circuit arrangement as claimed in claim 1, characterized in that, with the
exception of the DC/DC converter (2), the circuit arrangement is realized on an integrated

circuit (1) which is preceded by the DC/DC converter (2).

4, A circuit arrangement as claimed in claim 1, characterized in that the circuit

arrangement is realized together with the DC/DC converter (12) on an integrated circuit (11).

5. An integrated circuit for vehicles for generating DC output voltages (Vai, Va2)
from at least one DC input voltage (Vg), wherein the DC output voltages (Vaj, Vaz) are
smaller than the DC input voltage (VE), the integrated circuit comprising voltage regulating
means (3, 4) for generating the DC output voltages (Va1, Vaz2), and wherein the circuit (1)
comprises a control means (5) which generates a switching signal (6) provided for switching

external circuits on or off.

6. A circuit arrangement as claimed in claim 1, characterized in that the DC input
voltage (V) has a value of approximately 42 volts and the voltage supplied by the DC/DC

converter (2; 12) has a value of approximately 12 volts.
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