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ELECTRIC TRANSPORTATION MEANS,
ASSOCIATED METHOD AND ASSOCIATED
RECHARGEABLE BATTERY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to PCT Application
No. PCT/EP2013/069104, having a filing date of Sep. 16,
2013, based off of German Application No. DE
102012220549.7, having a filing date of Nov. 12, 2012, the
entire contents of which are hereby incorporated by refer-
ence.

FIELD OF TECHNOLOGY

[0002] The following relates to an electric transportation
means, an associated method and an associated rechargeable
battery.

BACKGROUND

[0003] The electric transportation means includes in par-
ticular electric vehicles, electric cars, electric ships, electric
airplanes, electric trucks, electric scooters and electric motor-
bikes. A common feature of the electric transportation means
is that an electric motor is used as drive, which is fed from a
traction battery or from a rechargeable traction battery. There
is the possibility of charging this rechargeable battery with
energy from alternative energy sources, for example solar
energy, wind energy or energy from biowaste.

SUMMARY

[0004] Embodiments of the invention relates to an electric
transportation means, in particular an electric vehicle, com-
prising:

[0005] arechargeable battery unit comprising a first con-
nection and a second connection at the rechargeable
battery unit, wherein, when the rechargeable battery unit
is fully charged, a first voltage of at least 200 volts is
present between the first connection and the second con-
nection, and comprising a third connection at the
rechargeable battery unit, wherein a second voltage
which is less than 20% or less than 10% or less than 5%
of'the first voltage can be tapped off at the third connec-
tion, preferably between the third connection and the
first connection, and

[0006] a vehicle electrical distribution system, which is
connected to the third connection or is connectable to
said third connection via a first switching unit of the
transportation means.

[0007] Inaddition, embodiments of the invention relates to
a method for operating a transportation means,

[0008] wherein, in a first operating mode, a vehicle elec-
trical distribution system is operated at a connection of a
rechargeable battery unit, wherein only a partial voltage
of' the rechargeable battery unit is present at the connec-
tion, and

[0009] wherein, in a second operating mode, the vehicle
electrical distribution system is fed by a voltage con-
verter, which is connected to a further connection of the
rechargeable battery unit, wherein a voltage which is
greater than the partial voltage, in particular more than
twice as great, more than three times as great or more
than ten times as great, is present at the further connec-
tion.

Oct. 22,2015

[0010] Embodiments of the invention furthermore relates
to a rechargeable battery unit, comprising:

[0011] a first connection and a second connection at the
rechargeable battery unit, wherein, when the recharge-
ablebattery unit is fully charged, a first voltage of at least
200 volts is present between the first connection and a
second connection, and

[0012] a third connection at the rechargeable battery
unit, wherein a second voltage which is less than 20% or
less than 10% or less than 5% of the first voltage can be
tapped off at the third connection, preferably between
the third connection and the first connection.

[0013] The electric transportation means need to be
improved further still, in particular as regards the complexity
involved in their manufacture. Therefore, the object of the
present invention consists in specifying an electric transpor-
tation means which has a simple design and which in particu-
lar does not comprise a separate vehicle electrical distribution
system rechargeable battery. In addition, an associated
method and an associated rechargeable battery are specified.
[0014] An electric transportation means, in particular an
electric vehicle, can comprise:

[0015] arechargeable battery unit comprising a first con-
nection and a second connection at the rechargeable
battery unit, wherein, when the rechargeable battery unit
is fully charged, a first voltage of at least 200 volts is
present between the first connection and the second con-
nection, and comprising a third connection at the
rechargeable battery unit, wherein, preferably when the
rechargeable battery unit is fully charged, a second volt-
age which is less than 20% or less than 10% or less than
5% of the first voltage can be tapped off at the third
connection, and

[0016] a vehicle electrical distribution system, which is
connected to the third connection or is connectable
thereto via a first switching unit of the transportation
means.

[0017] Therechargeable battery unitcan be accommodated
in a separate housing, which consists of plastic or of metal, for
example. The housing can have only two, three or four exter-
nal connections, in particular for high currents of, for
example, greater than 1 ampere or greater than 10 amperes.
For example, more than 100 individual cells, for example
lithium-ion cells, can be arranged in the housing.

[0018] Thus, the voltage of the rechargeable battery unit or
the rechargeable battery can be in the range of from 200 volts
to 800 volts. In the case of a symmetrical voltage supply with
respectto a ground terminal, the voltage can be in the range of
from 200 volts to 400 volts. In the case of a simple voltage
supply, i.e. a positive terminal and a negative terminal and a
ground terminal, the voltage can typically be in the range of
from 400 volts to 800 volts, for example. However, other
voltage ranges are also possible. The second voltage can be,
for example, greater than 1% of the first voltage by way of
mentioning a lower limit.

[0019] The first switching unit can be part of the recharge-
able battery unit, i.e. can be arranged in the rechargeable
battery housing. Alternatively, the first switching unit can also
be arranged outside the rechargeable battery unit in the elec-
tric transportation means.

[0020] Thus, only one single rechargeable battery unit can
be provided in the electric transportation means. Alterna-
tively, there may be a plurality of rechargeable battery units,
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but no rechargeable battery unit is used exclusively for feed-
ing the vehicle electrical distribution system of the electric
vehicle.
[0021] As is also the case in the text which follows, means
electrically conductively connected, i.e. using a metal line, in
particular a copper line, for example with twisted copper
wires, for example.
[0022] The technical effect of the specified rechargeable
battery unit is that a separate vehicle electrical distribution
system battery or a separate vehicle electrical distribution
system rechargeable battery unit is not required in addition to
the mentioned rechargeable battery unit. Nevertheless, the
vehicle electrical distribution system voltage can be gener-
ated in a simple manner. Thus, the number of individual parts
required is reduced, which reduces production costs.
[0023] Failures of a voltage converter for generating the
voltage for the vehicle electrical distribution system during
driving can be bypassed for a short period of time because a
second energy source for voltage supply is available, which is
available independently of the voltage converter.
[0024] The direct supply of the vehicle electrical distribu-
tion system from the rechargeable battery unit, i.e. without
the use of a high-voltage voltage converter, can be used, for
example, only for a short period of time during starting of the
transportation means. Owing to the fact that an electric trans-
portation means generally does not have a starter motor, only
comparatively low currents flow during starting, which cur-
rents only influence insubstantially the state of charge of the
cells of the rechargeable battery unit between ground and the
third connection.
[0025] The third connection can also be only one tap,
wherein only one series circuit comprising individual cells is
present in the rechargeable battery or in the rechargeable
battery unit, said series circuit not being interrupted and also
not being able to be interrupted with the aid of switching
elements. However, this is one variant which requires possi-
bly further measures during disconnection of the high-volt-
age battery/rechargeable battery, in particular during parking
of the transportation means.
[0026] The following units can be operated on the vehicle
electrical distribution system, for example:

[0027] central control unit, for example comprising

microprocessor or microcontroller,
[0028] running light,
[0029] electrical braking system (brake by wire), in par-
ticular brake control,

[0030] electric steering (steer by wire)
[0031] air conditioning system,
[0032] radio, CD (compact disc) and/or other entertain-

ment media,
[0033] electric window winder,
[0034] control unit and/or voltage supply unit for a sec-
ondarily clocked high-voltage voltage converter.
[0035] The following units can be operated on the driving
electrical system of the electric transportation means:

[0036] traction electric motor, for example wheel hub
motor,

[0037] converter for the electric motor,

[0038] control unit and/or voltage supply unit for a pri-

marily clocked high-voltage voltage converter, which in
particular enables galvanic isolation of the vehicle elec-
trical distribution system and the driving electrical sys-
tem.
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[0039] A voltage converter can be connected on the input
side to the second connection or can be connectable thereto
via a second switching unit of the transportation means. The
second switching unit can be used for isolating the high-
voltage rechargeable battery unit from the supply when the
transportation means is at a standstill. The voltage converter
can have the voltage of the driving electrical system as input
voltage, i.e. in particular a voltage of greater than 100 volts.
[0040] The voltage converter can be a DC/DC (direct cur-
rent/direct current) converter. The voltage converter is also
known under the name of DC-to-DC converter. The voltage
converter can be a step-down converter or an inverter, which
likewise steps down the input voltage in relation to an output
voltage. The voltage converter can be clocked on the primary
or secondary side.

[0041] The first switching unit can comprise a first
changeover switching unit, whose central connection can be
connected to the vehicle electrical distribution system, whose
second connection can be connected to the third connection
of the rechargeable battery unit, and whose third connection
can be connected to an output of the voltage converter.
[0042] Therefore, switchover of the energy supply of the
vehicle electrical distribution system is possible in a simple
manner:

[0043] directly from the rechargeable battery unit, for
example during starting of the transportation means or in
the event of failure of the voltage converter, wherein a
comparatively low voltage at the rechargeable battery
unit or at the rechargeable battery is tapped off, for
example less than 50 volts, however,

[0044] indirectly from the rechargeable battery unit, i.e.
using the voltage converter, during driving of the trans-
portation means, wherein a comparatively high voltage
of'the rechargeable battery unit which is also used for the
transport, for example greater than 100 volts, is present
at the input of the voltage converter. On the other hand,
the vehicle electrical distribution system voltage is
present at the output of the voltage converter.

[0045] The first changeover switching unit can be part of an
electrically actuable switching unit. Thus, the first
changeover switching unit can be activated automatically
and/or manually, but in this case with electronic actuation.
The changeover switching unit can therefore be arranged
separately and at some distance from an operating element for
activating the changeover switching unit.

[0046] Thus, a relay can be used which comprises a coil
which generates a magnetic field, which acts directly (reed
contact) or via a mechanism on a first changeover switch.
Alternatively, a switching contactor is used.

[0047] Alternatively, electronic switching units or switch-
ing transistors can be used, for example a normally on switch-
ing transistor and a normally off switching transistor. In par-
ticular, power switching units are used with switching powers
of, for example, greater than 10 watts or greater than 100
watts.

[0048] Power switching units are, for example, field-effect
transistors (FETs) or MOSFETSs (metal-oxide semiconductor
FETs), IGBTs (insulated-gate bipolar transistors), etc. Given
corresponding actuation, two normally off switching transis-
tors can also be used.

[0049] The voltage converter can be self-monitoring and
can output an output signal which indicates a defect in the
voltage converter or an excessively low input voltage so that
switchover to the direct voltage supply of the vehicle electri-
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cal distribution system from the rechargeable battery unit can
be initiated by a suitable control circuit.

[0050] The first changeover switching unit can, in a first
switching mode, connect the vehicle electrical distribution
system to the third connection of the rechargeable battery
unit. The first changeover switching unit can, in a second
switching mode, connect the vehicle electrical distribution
system to the output of the voltage converter.

[0051] The changeover switching unit can be part of a
switching unit which comprises an activation coil which is
connected at one end to the output of the voltage converter.
The other end of the coil can be connected to ground, for
example, i.e. to the same ground as the voltage converter. A
switching unit with a simple design results.

[0052] In a de-energized position (relay) or in the first
switching mode, the vehicle electrical distribution system can
only be connected to the third connection or the tap of the
rechargeable battery unit, but not to the output of the voltage
converter. In a working position (relay) or in the second
switching mode, the vehicle electrical distribution system is
connected to the output of the voltage converter, but not to the
third connection of the rechargeable battery unit, on the other
hand. Therefore, for example, voltage compensation currents
and the losses associated therewith on the vehicle electrical
distribution system can be avoided.

[0053] A first central connection of a twin changeover
switching unit can be connected to a first series circuit com-
prising individual cells of the rechargeable battery unit. A
second central connection of the twin changeover switching
unit can be connected to a second series circuit comprising
individual cells of the rechargeable battery unit. The second
series circuit can comprise different individual cells than the
first series circuit.

[0054] The twin changeover switching unit can comprise
two changeover switching units which are actuated by a com-
mon control signal or which are switched by a common
activation element, i.e. in particular simultaneously.

[0055] The individual cells can be primary cells or galvanic
elements, for example lithium-ion cells having a voltage of
between 3 and 4 volts in the fully charged state.

[0056] The rechargeable battery unit or the rechargeable
battery can comprise the twin changeover switching unit.
Alternatively, the twin changeover switching unit can also be
arranged outside the housing of the rechargeable battery,
which facilitates replacement in the event of a defect, for
example.

[0057] A first connection of the first changeover switching
unit of the twin changeover switching unit can be fixedly
connected to a first connection of the second changeover
switching unit of the twin changeover switching unit, for
example by means of screwing, welding, soldering, clamp-
ing, crimping, etc. In a first switching mode, the first connec-
tion of the first changeover switching unit of the twin
changeover switching unit can be connected to the first cen-
tral connection of the twin changeover switching unit. In the
first switching mode, the first connection of the second
changeover switching unit of the twin changeover switching
unit can also be connected to the second central connection of
the twin changeover switching unit.

[0058] The switching mode in the case of a twin
changeover switch can be a switch position. In the case of
power transistors, the switching mode is a specific actuation
signal or a combination of actuation signals which are present
simultaneously at the switching elements.
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[0059] A second connection of the first changeover switch-
ing unit of the twin changeover switching unit can be con-
nected to the third connection of the rechargeable battery unit
or can form the third connection of the rechargeable battery
unit.

[0060] In asecond switching mode of the twin changeover
switching unit, the second connection of the first changeover
switching unit of the twin changeover switching unit can be
connected to the first central connection of the twin
changeover switching unit. In the second switching mode of
the twin changeover switching unit, the second connection of
the second changeover switching unit of the twin changeover
switching unit can be connected to the second central con-
nection of the twin changeover switching unit. A second
connection of the second changeover switching unit of the
twin changeover switching unit can be connected to ground
potential.

[0061] The technical effect can consist in that, in the first
switch position or in the first switching mode, a low voltage
for the vehicle electrical distribution system is present at the
third connection of the rechargeable battery unit. The high-
voltage side can be connected to the driving electrical system
in the first switch position.

[0062] In the second switch position or in the second
switching mode, on the other hand, the vehicle electrical
distribution system can be disconnected from the recharge-
able battery unit, in particular in respect of a terminal which
differs from the ground terminal. The rechargeable battery
unit in the second switch position is connected to a driving
electrical system of the vehicle, in particular to a drive unit
and an electrical drive motor. A voltage converter can, in the
second switch position, generate the vehicle electrical distri-
bution system voltage, i.e. indirectly from the rechargeable
battery unit. The second switch position therefore relates to
driving.

[0063] In the rechargeable battery unit, in particular in a
housing of the rechargeable battery unit, there may also be an
electronic battery management system, which can be
included in the actuation of the switching units.

[0064] Inone configuration, the twin changeover switching
unit can be contained in the rechargeable battery unit,
wherein preferably the twin changeover switching unit is
electronically activated. Alternatively, the twin changeover
switching unit is also arranged outside the rechargeable bat-
tery unit, wherein the rechargeable battery unit can have
connections for the twin changeover switching unit, in par-
ticular in addition to at least two further connections, for
example in addition to a ground terminal and a positive ter-
minal.

[0065] Alternatively, a central connection of a changeover
switching unit can be connected to a first series circuit com-
prising individual cells of the rechargeable battery unit. A first
connection of the changeover switching unit can be con-
nected to the third connection of the rechargeable battery unit
or can form the third connection of the rechargeable battery
unit. A second connection of the changeover switching unit
can be connected to a second series circuit comprising indi-
vidual cells of the rechargeable battery unit, wherein the
second series circuit can comprise different individual cells
than the first series circuit.

[0066] The technical effect consists in that, in a first switch-
ing mode or de-energized mode in the case of a relay, the
vehicle electrical distribution system is connected to the first
series circuit comprising individual cells, while the remaining
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cells of the rechargeable battery unit are electrically discon-
nected from the vehicle electrical distribution system.

[0067] Ina second switching mode or in the working posi-
tion in the case of a relay or switching contactor, on the other
hand, the vehicle electrical distribution system cannot be
connected directly to the rechargeable battery. The recharge-
able battery unit can be connected to a high-voltage electrical
system or driving electrical system of the transportation
means in the second switching mode, on the other hand. A
voltage converter can also be provided on this driving elec-
trical system, said voltage converter supplying a reduced
vehicle electrical distribution system voltage in comparison
with the driving electrical system voltage to the vehicle elec-
trical distribution system.

[0068] The changeover switching unit can be a changeover
switch or comprise electronic switching elements, in particu-
lar semiconductor components such as transistors. The
changeover switching unit can be arranged in the recharge-
able battery unit or outside the rechargeable battery unit.

[0069] The changeover switching unit can, in one configu-
ration, be contained in the rechargeable battery unit, wherein
the changeover switching unit can preferably be activated
electronically. Alternatively, the changeover switching unit
can also be arranged outside the rechargeable battery unit, in
which case corresponding additional connections for con-
necting the changeover switching unit can be provided at the
rechargeable battery unit between two series circuits com-
prising individual cells of the rechargeable battery unit.

[0070] In a next alternative, the rechargeable battery unit
can comprise a first series circuit comprising individual cells
of' the rechargeable battery unit. The first series circuit can be
connected to the third connection of the rechargeable battery
unit. The rechargeable battery unit can comprise a second
series circuit comprising individual cells of the rechargeable
battery unit. The second series circuit can comprise different
individual cells than the first series circuit. One end of the
second series circuit can be connected to the second connec-
tion of the rechargeable battery unit. The rechargeable battery
unit and the transportation means can be free of a switching
unit which connects the first series circuit to the second series
circuit, in particular apart from a charging mode of the
rechargeable battery or rechargeable battery unit.

[0071] The technical effect consists in that some of the cells
of the rechargeable battery unit can be used for the vehicle
electrical distribution system in a simple manner, in particular
exclusively for the vehicle electrical distribution system and
not for the driving electrical system. The other cells of the
rechargeable battery unit or other cells of the rechargeable
battery unit can be used for the driving electrical system.
Thus, the number of rechargeable battery units is reduced
despite the presence of a vehicle electrical distribution system
rechargeable battery part or a driving electrical system
rechargeable battery part.

[0072] Inone configuration, the first series circuit compris-
ing individual cells can be connected to a ground line of the
transportation means. The ground line can be the negative
terminal or in some countries also the positive terminal.

[0073] Electrical isolation in the vehicle electrical distribu-
tion system can be simple since only a comparatively low
voltage needs to be isolated on the vehicle electrical distribu-
tion system, in particular in comparison with a tap of the
vehicle electrical distribution system voltage on the high-
voltage side of the rechargeable battery unit.
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[0074] In the rechargeable battery unit, also at least three
series circuits comprising individual cells of the rechargeable
battery unit can be included, whose connections are passed to
the outside or which can be interconnected in different ways
in the rechargeable battery unit, for example disconnected or
interconnected in pairs.

[0075] Thus, adriving electrical system with a symmetrical
voltage supply can be used, in which there is a positive ter-
minal and a negative terminal with respect to a ground line. As
a result, the electrical insulation of the lines of the driving
electrical system can be designed for lower isolation voltages.
[0076] The vehicle electrical distribution system can like-
wise have a symmetrical voltage supply or else can only be
tapped on one side with respect to the ground line.

[0077] Instead of a driving electrical system having a sym-
metrical voltage supply or in addition to a driving electrical
system having a symmetrical voltage supply, a plurality of
series circuits comprising individual cells of the rechargeable
battery unit can also be provided, which are optionally used
for feeding the vehicle electrical distribution system, for
example in order to increase the error redundancy or in order
to reduce additional wear of the cells on the basis of utiliza-
tion in the vehicle electrical distribution system and in the
driving electrical system.

[0078] Inamethod for operating transportation means, in a
first operating mode, a vehicle electrical distribution system
can be operated at a connection of a rechargeable battery unit.
Only a partial voltage of the rechargeable battery unit can be
present at the connection. In a second operating mode, the
vehicle electrical distribution system can be fed by a voltage
converter, which is connected to a further connection of the
rechargeable battery unit, wherein a voltage which is greater
than the partial voltage, in particular more than twice as great,
more than three times as great or more than ten times as great,
is present at the further connection. The voltage at the further
connection is, for example, less than 100 times as great as the
partial voltage, however.

[0079] Itis possible in the method for the electric transpor-
tation means in accordance with the above-explained
embodiments to be used so that the technical effects men-
tioned there also apply to the method and its developments.
[0080] A rechargeable battery unit can comprise:

[0081] a first connection and a second connection at the
rechargeable battery unit, wherein, when the recharge-
ablebattery unit is fully charged, a first voltage of at least
200 volts is present between the first connection and the
second connection, and

[0082] a third connection at the rechargeable battery
unit, wherein, in particular when the rechargeable bat-
tery unit is fully charged, a second voltage which is less
than 20 percent or less than 10 percent or less than 5
percent of the first voltage can be tapped off at the third
connection.

[0083] The abovementioned technical effects likewise
apply to the rechargeable battery unit or the developments
thereof. In particular, the rechargeable battery unit mentioned
there can also be used outside an electric transportation
means or electric car, for example during sales and distribu-
tion, during maintenance and/or for other applications as
electric transportation means.

[0084] The rechargeable battery unit or the rechargeable
battery enables the use of transportation means with full
supply from the high-voltage battery.
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[0085] In other words, an electric vehicle with full supply
from the high-voltage battery is explained, inter alia.

[0086] At present “normally” mass-produced vehicles in
which the individual components of the drive train are
replaced by their electrical counterpart are used as the basis
for present-day electric transportation means or present-day
electric vehicles. That is to say that, for example, the internal
combustion engine is replaced by electric machines (electric
motors), the tank is replaced by the battery, and the generator
is replaced by a DC/DC (direct current/direct current) con-
verter. In this case, the conventional low-voltage electrical
system with its 12 volt battery, for example, for supplying the
control devices remains unchanged.

[0087] This results in a situation whereby a vehicle with an
empty battery, for example an empty 12 volt battery, cannot
be started despite a sufficiently charged high-voltage battery.
This is because, for example, in order to activate the control
electronics of the DC/DC converter, the 12 volt electrical
system is required. In such a case, for example, it is also no
longer possible to activate the DC/DC converter by means of
a typical charging station.

[0088] The principle design is illustrated in FIG. 1. Until
now, all known electric vehicles have used, in addition to the
high-voltage battery, a conventional 12 volt battery for the
support of the low-voltage electrical system, for example. If
the 12 volt battery fails, no driving operation is possible
anymore. This results in the situation whereby some drivers
always carry chargers or reserve rechargeable batteries with
them.

[0089] The idea is to make the potential of the high-voltage
battery usable for 12 volt applications or low-voltage appli-
cations. As a result, it is possible to dispense with the low-
voltage battery, for example the 12 volt battery, entirely.
[0090] An elementisinthis case the DC/DC converter. Said
DC/DC converter generates a constant low voltage, usually
12V, for example, for supplying the vehicle electrical distri-
bution system from the variable high voltage of the drive
battery. The DC/DC converter has until now been used as a
counterpart to the generator.

[0091] By virtue of the intelligent use of the high-voltage
battery, it is thus possible to dispense with the low-voltage
battery, for example 12 volt battery, entirely, as has already
been mentioned above.

[0092] This is because ultimately there are two relevant
scenarios in the case of an electric vehicle, for example. By
virtue of embodiments of the invention or developments, it is
ensured that all situations can manage without low-voltage
battery, for example 12 volt battery.

[0093] Scenario 1: Electric Vehicle Charged or Driven
[0094] The DC/DC converter is active during charging and
supplies energy to the vehicle electrical distribution system,
for example the 12 volt vehicle electrical distribution system.
The HV (high-voltage) battery is operated as a single con-
tinuous segment, for example.

[0095] Scenario 2: Parking or Failure of the DC/DC Con-
verter
[0096] Since the DC/DC converter is moderately efficient

in the case of low currents, the vehicle is connected to part of
the HV rechargeable battery and is supplied from a segment
of the high-voltage battery. The same also applies to the
failure of the DC/DC converter.

[0097] The segment comprising the HV battery is sufficient
for permanent supply of the closed-circuit currents or short-
term supply of the operating currents since, for example, the
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lithium rechargeable batteries of the HV battery generally
have a higher capacity than lead-acid rechargeable batteries.
[0098] The switchover can take place, as illustrated in FIG.
1, by means of a simple relay or similar switching technology,
for example switching contactor or electronic semiconductor
switching elements. A precondition for this can be that a HV
battery with a tap or a plurality of series circuits comprising
individual cells is provided.

[0099] The switchover ideally takes place automatically as
soon as the DC/DC converter provides sufficient voltage to
supply the vehicle electrical distribution system.

[0100] Owing to the fact that the high-voltage battery has a
dual use, there is no longer a need for the low-voltage battery,
for example 12 volts, or the low-voltage rechargeable battery.
[0101] Technical effects:

[0102] Flexibility: The energy from the high-voltage bat-
tery can be connected or distributed wherever it is
required at that time, depending on the situation.

[0103] Higher capacity in the low-voltage range: The
reliability of transportation means is thus significantly
increased.

[0104] Simplified vehicle design and weight reduction:
The lead-acid rechargeable battery can be dispensed
with completely and therefore approximately 10 kg in
weight and a volume of more than 5 liters.

[0105] The above-described properties, features and
advantages of this invention and the way in which they are
achieved will become clearer and more easily understandable
in connection with the following description of the exemplary
embodiments. If the term “can” is used in this application, this
indicates both the technical possibility and the actual techni-
cal implementation.

BRIEF DESCRIPTION

[0106] Some of the embodiments will be described in
detail, with reference to the following figures, wherein like
designations denote like members, wherein:

[0107] FIG. 1 shows an electric car with full supply from a
high-voltage rechargeable battery;

[0108] FIG. 2 shows a high-voltage rechargeable battery
comprising a twin changeover switch;

[0109] FIG. 3 shows a high-voltage rechargeable battery
with a single changeover switch;

[0110] FIG. 4 shows a high-voltage rechargeable battery
comprising a low-voltage part and a high-voltage part which
are completely disconnected from one another; and

[0111] FIG. 5 shows a high-voltage rechargeable battery
having a symmetrical high voltage.

DETAILED DESCRIPTION

[0112] FIG. 1 shows an electric car 10 or another electric
transportation means with full supply from a high-voltage
rechargeable battery, i.e. there is no additional low-voltage
rechargeable battery.

[0113] The electric vehicle 10 has four wheels (not illus-
trated), for example, and comprises:

[0114] a central control unit 12,
[0115] a converter 14,
[0116] an electric motor 16, and
[0117] a DC voltage supply 20.
[0118] The central control unit 12 comprises, for example,

a microprocessor or a microcontroller, which executes com-
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mands stored in a memory and in the process effects the
control functions for controlling the electric car 10.

[0119] The converter 14 comprises, for example, a plurality
of'half-bridges comprising electronic switching elements, for
example three half-bridges in the case of a three-phase asyn-
chronous motor 16. Full-bridges can also be used instead of
the half-bridges. The center taps of the bridges are connected
to the motor 16. The half-bridges are positioned between the
high voltage of the high-voltage rechargeable battery 22 or of
the high-voltage battery 22 and ground M, for example.
[0120] The electric motor 16 is, for example, an asynchro-
nous motor or a synchronous motor. DC motors can also be
used. The electric motor and/or the converter can be operated
in a known manner.

[0121] The voltage supply 20 comprises a high-voltage
rechargeable battery 22 or a rechargeable battery. A driving
electrical system 24 is connected to a high-voltage connec-
tion of the high-voltage rechargeable battery 22. The driving
electrical system 22 can be disconnected from the high-volt-
age rechargeable battery by switching elements (not illus-
trated), for example.

[0122] The driving electrical system 24 is symbolized only
by aline in FIG. 2, but is branched in the case of a real electric
vehicle 10. The operating voltage in the driving electrical
system 24 is greater than 100 volts. In the case of a non-
symmetrical electrical system, the operating voltage on the
driving electrical system 24 is greater than 200 volts or even
greater than 300 volts.

[0123] The converter 14 and therefore also the electric
motor 16 can be operated on the driving electrical system 24.
[0124] The high-voltage rechargeable battery 22 can be
charged via a charging unit (not illustrated), for example on a
public electrical supply grid with an AC voltage or with a DC
voltage generated from such a grid, in particular in a quick-
charging operation, i.e. with charging times of less than 30
minutes or less than 15 minutes. Alternatively, the discharged
high-voltage rechargeable battery 20 can be replaced by a
fully charged high-voltage rechargeable battery at a recharge-
able battery replacement station.

[0125] A vehicle electrical distribution system 26 has, for
example, an operating voltage of less than 50 volts, for
example 12 volts, 24 volts or 48 volts in the exemplary
embodiment. The vehicle electrical distribution system 26
feeds, for example, the control unit 12 and other electrical
equipment of the electric vehicle 10, for example the lighting.

[0126] The voltage supply 20 furthermore comprises:
[0127] a voltage converter 30,
[0128] arelay coil 32,
[0129] arelay changeover switch 34,
[0130] a ground line 40 which conducts ground potential
M, and
[0131] lines 44 to 55.
[0132] The voltage converter 30 is, for example, a DC/DC

converter which can convert an input voltage of several hun-
dred volts, for example of 800 volts, into a lower output
voltage or vehicle electrical distribution system voltage, in
particular again a DC voltage. In the exemplary embodiment,
the vehicle electrical distribution system voltage is 12 volts,
for example. The input of the voltage converter 30 is con-
nected to the high-voltage connection, in this case the positive
terminal, of the high-voltage rechargeable battery 22. The
output of the voltage converter 30 is connected to a line 48,
which can be connected to the vehicle electrical distribution
system 26 with the aid of the relay changeover switch 34. In
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addition, the voltage converter 30 has a connection to the
ground potential M via a line 46.

[0133] Therelay coil 32 is connected to the line 48 viaaline
49 and to ground M via a line 50. The relay changeover switch
34 activated by the relay coil 32 has three switch contacts a, b,
¢, wherein the switch contact a is a central contact, which is
active in both switch positions or via which a current flows in
both switch positions.

[0134] The switch contact b is connected to the line 48 and
forms a working contact, i.e. the switch contact b is connected
to the central contact a when the relay is activated.

[0135] The switch contact ¢ is the normally-closed contact,
i.e. in the de-energized state or at low voltages at the relay coil
32, there is an electrically conductive connection between the
switch contact a and the switch contact c.

[0136] Therefore, when the relay 32, 34 is not activated, the
vehicle electrical distribution system 26 is fed from a low-
voltage connection 42 at the high-voltage rechargeable bat-
tery 22 via a line 55, which is connected to the switch contact
c.
[0137] When the relay 32, 34 is activated, the vehicle elec-
trical distribution system 26 is fed from a high-voltage con-
nection of the high-voltage rechargeable battery 22 via the
voltage converter 30, on the other hand.)

[0138] The following are furthermore connected to the
ground line 40:

[0139] the negative terminal or the ground terminal of
the high-voltage rechargeable battery 22 via a line 44,
and

[0140] also the vehicle electrical distribution system 26.

[0141] Inall ofthe exemplary embodiments in FIGS.1t0 5,
avoltage of less than 50 volts is present at the connection 42.
The internal design of the high-voltage rechargeable battery
22 can be selected differently, wherein four variants are
explained below with reference to FIGS. 2 to 5. In the sim-
plest case, the connection 42 is merely a tap between two
individual cells of a series circuit comprising all of the indi-
vidual cells of the high-voltage rechargeable battery.

[0142] The voltage ratios in the voltage supply 20 are illus-
trated by arrows 56 to 58:

[0143] the arrow 56 symbolizes the high voltage at the
high-voltage output of the high-voltage rechargeable
battery 22 or at the driving electrical system 24,

[0144] the arrows 57, 58 symbolize a vehicle electrical
distribution system voltage 12 V (Bat), which is present
at the low-voltage connection 42 of the high-voltage
rechargeable battery 22,

[0145] the arrow 59 shows the low voltage at the output
of the voltage converter 30, 12 volts (DC) in the
example.

[0146] All of the voltages of the arrows 56 to 58 apply with
respect to ground M.

[0147] The ground connection of the high-voltage
rechargeable battery 22 is referred to as the first connection in
some claims. The high-voltage connection or the positive
terminal of the high-voltage rechargeable battery 22 is
referred to as the second connection in the claims. The con-
nection 42 is referred to as the third connection of the high-
voltage rechargeable battery 22 in the claims.

[0148] The vehicle electrical distribution system 26 can be
disconnected from the contact a and possibly also from the
ground line 40, depending on the position of a starter key, for
example by means of switching units (not illustrated).
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[0149] FIG. 2 shows a high-voltage rechargeable battery
122 comprising a twin changeover switch 190. A voltage
supply 120 comprising the high-voltage rechargeable battery
122 can be used in the electric car 10, wherein the voltage
supply 20 shown in FIG. 1 comprises the high-voltage
rechargeable battery 122 instead of the high-voltage
rechargeable battery 22.

[0150] The high-voltage rechargeable battery or the
rechargeable battery 122 comprises:

[0151] a positive terminal 124,

[0152] a negative terminal 144, which conducts ground
potential,

[0153] a first series circuit 160 comprising four indi-

vidual cells 170 to 176, for example,
[0154] asecond series circuit 162 comprising more than
four individual cells 180 to 188, and

[0155] the twin changeover switch 190.
[0156] The positive terminal or the driving electrical sys-
tem 124 is located at the positive terminal of the last cell of the
second series circuit 162. The driving electrical system 124
corresponds to the driving electrical system 24 shown in FIG.
1. The negative terminal 144 is located at the negative termi-
nal of the first cell 170 of the first series circuit 160. The
negative terminal 144 corresponds to the negative terminal or
the line 44 shown in FIG. 1.
[0157] Accordingly, the converter 14 and the DC/DC con-
verter 30 are positioned between the ground terminal 144 or
M, the switch contact i, and the positive terminal 124.
[0158] The first series circuit 160 comprises, in the case of
lithium-ion cells, the four individual cells or cells 170 to 176,
for example, wherein the positive terminal of the cell 170 is
connected to the negative terminal of the cell 172, the positive
terminal of the cell 172 is connected to the negative terminal
of the cell 174, etc. At other cell voltages or other vehicle
electrical distribution system voltages, a different number of
cells is used in the first series circuit 160 in order to achieve
the vehicle electrical distribution system voltage.
[0159] The second series circuit 162 comprises, in the case
of lithium-ion cells, approximately 200 individual cells or
cells 180 to 188, for example, wherein the positive terminal of
the cell 180 is connected to the negative terminal of the cell
182, the positive terminal of the cell 182 is connected to the
negative terminal of the cell 184, etc. At other cell voltages or
other driving electrical system voltages, a different number of
cells isused in the second series circuit 162 in order to achieve
the required driving electrical system voltage.
[0160] The twin changeover switch 190 comprises a first
changeover switch 192 and a second changeover switch 194.
[0161] The changeover switch 192 comprises three switch
contacts d, e, f, wherein the switch contact d is the central
connection. The central connection d is connected to the
positive terminal of the cell 176. The switch contact e is
connected to a connecting line 196. The switch contact f is
connected to a line 142, which corresponds to the line 42.
[0162] The changeover switch 194 likewise comprises
three switch contacts g, h, i, wherein the switch contact g is
the central connection. The central connection g is connected
to the negative terminal of the cell 180. The switch contact h
is connected to the connecting line 196. The switch contact i
is connected to the line 144 or to ground M. Other circuitry for
the contact i is likewise possible.
[0163] Inastarting switch position, the contacts d and fand
the contact g and i are connected. Thus, the vehicle electrical
distribution system 26 can be fed directly via the line 142, i.e.
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without the use of the voltage converter 30. However, the
voltage converter 30 can also operate in this switch position,
so that switchover to contact b of the changeover switch 34
takes place as soon as the output voltage of the voltage con-
verter is present.

[0164] A control unit of the voltage converter 30 or a volt-
age supply unit of the voltage converter 30 can accordingly
first be supplied via the line 142.

[0165] Inadriving switch position, the contacts d and e and
the contacts gand h are connected. Thus, the vehicle electrical
distribution system 26 can no longer be fed directly via the
line 142, i.e. without the use of the voltage converter 30.
Therefore, the system should only be switched into the driv-
ing position when the voltage converter 30 can supply voltage
entirely to the vehicle electrical distribution system 26, for
example after at least 500 milliseconds or at least 1 second in
the start position. However, the voltage converter 30 can
operate in this driving switch position, so that switchover to
contact b of the changeover switch 34 can take place as soon
as the output voltage of the voltage converter is present. A
control unit of the voltage converter 30 or a voltage supply
unit of the voltage converter 30 can accordingly be supplied
via the voltage converter 30 itself and the vehicle electrical
distribution system 26.

[0166] In the driving position, the two series circuits 160
and 162 are connected in series for their part via the connect-
ing line 196, so that the entire voltage of the high-voltage
rechargeable battery 122 is available at the positive terminal
124 or at the driving electrical system. Alternatively, the
voltage of the series circuit 162 can also only be used, which
will be explained in more detail below with reference to FI1G.
4.

[0167] The two changeover switches 190, 192 are coupled
via a mechanical coupling 198. The twin changeover switch
190 can be manually activatable. As an alternative or in addi-
tion, electronic activation can take place, for example via a
relay coil.

[0168] A rechargeable battery housing 199 can comprise
the twin changeover switch 190. Alternatively, the twin
changeover switch 190 is arranged outside the rechargeable
battery housing 199.

[0169] In another example, an electronic switching unit
using semiconductor switching elements is used instead of
the twin changeover switch 190.

[0170] If the wvehicle 10 is parked, the high-voltage
rechargeable battery 122 can be disconnected, for example
from the driving electrical system and from the vehicle elec-
trical distribution system, both at the positive terminal 124
and at the negative terminal 144 by switching units (not
illustrated), for example. Alternatively, only disconnection
from the driving electrical system takes place, for example on
the side of the positive terminal 124.

[0171] In the circuit shown in FIG. 2, the twin changeover
switch 190 can be switched into the initial position illustrated
in FIG. 2 at any time during driving, in which initial position
the vehicle electrical distribution system is supplied by the
first series circuit 160, for example if the DC/DC converter
fails. The second series circuit 162 can in this case feed the
converter 14 and therefore also the traction motor.

[0172] FIG. 3 shows a high-voltage rechargeable battery
222 comprising a single changeover switch 292. A voltage
supply 220 comprising the high-voltage rechargeable battery
222 can be used in the electric car 10, wherein the voltage
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supply 20 shown in FIG. 1 comprises the high-voltage
rechargeable battery 222 instead of the high-voltage
rechargeable battery 22.

[0173] The high-voltage rechargeable battery or the
rechargeable battery 222 comprises:

[0174] a positive terminal 224,

[0175] a negative terminal 244, which conducts ground
potential,

[0176] a first series circuit 260 comprising four indi-

vidual cells 270 to 276, for example,
[0177] asecond series circuit 262 comprising more than
four individual cells 280 to 288, and
[0178] the changeover switch 292.

[0179] The positive terminal or the driving electrical sys-
tem 224 is located at the positive terminal of the last cell of the
second series circuit 262. The driving electrical system 224
corresponds to the driving electrical system 24 shown in FIG.
1. The negative terminal 244 is located at the negative termi-
nal of the first cell 270 of the first series circuit 260. The
negative terminal 244 corresponds to the negative terminal or
the line 44 shown in FIG. 1.
[0180] Accordingly, the converter 14 and the DC/DC con-
verter 30 are located between the ground terminal 244 or M
and the positive terminal 224.
[0181] The first series circuit 260 comprises, in the case of
lithium-ion cells, the four individual cells 270 to 276, for
example, wherein the positive terminal of the cell 270 is
connected to the negative terminal of the cell 272, the positive
terminal of the cell 272 is connected to the negative terminal
of the cell 274, etc. At other cell voltages or other vehicle
electrical distribution system voltages, a different number of
cells is used in the first series circuit 260 in order to achieve
the vehicle electrical distribution system voltage.
[0182] The second series circuit 262 comprises, in the case
of lithium-ion cells, approximately 200 individual cells 280
to 288, for example, wherein the positive terminal of the cell
280 is connected to the negative terminal of the cell 282, the
positive terminal of the cell 282 is connected to the negative
terminal of the cell 284, etc. At other cell voltages or other
driving electrical system voltages, a different number of cells
is used in the second series circuit 262 in order to achieve the
required driving electrical system voltage.
[0183] The changeover switch 292 comprises three switch
contacts j, k, 1, wherein the switch contact j is the central
connection. The central connection j is connected to the posi-
tive terminal of the cell 276. The switch contact k is connected
to a line 242, which corresponds to the line 42. The switch
contact 1 is connected to a connecting line 296. The other end
of'the connecting line 296 is connected to the negative termi-
nal of the cell 280.
[0184] In a park switch position, the contacts j and k are
connected. Thus, the vehicle electrical distribution system 26
can be fed directly via the line 242, i.e. without the use of the
voltage converter 30. The voltage converter 30 cannot operate
in this switch position so that no switchover to contactb of the
changeover switch 34 takes place either. The converter 14 is at
zero potential in the park switch position because series cir-
cuits 260 and 262 are not connected via the connections j and
L
[0185] During starting, the changeover switch 292 is
switched into the other switch position, in which the contacts
or connections j and 1 are connected. After the switchover, the
voltage converter 30 can operate, so that switchover to contact
b of the changeover switch 34 takes place as soon as the
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output voltage of the voltage converter 30 is present and
stable. A control unit of the voltage converter 30 or a voltage
supply unit of the voltage converter 30 can still be supplied
via the line 242 during switchover, for example, wherein a
buffer capacitor of sufficient capacitance is used.
[0186] In the driving position, the two series circuits 260
and 262 are for their part connected in series via the connect-
ing line 296 so that the total voltage of the high-voltage
rechargeable battery 222 is available at the positive terminal
224 or at the driving electrical system. Alternatively, only the
voltage of the series circuit 262 can also be used, which will
be explained in more detail below with reference to FIG. 4.
[0187] The changeover switch 292 can be manually acti-
vatable. Alternatively or in addition, electronic activation can
also take place, for example via a relay coil.
[0188] A rechargeable battery housing 299 can contain the
changeover switch 292. Alternatively, the changeover switch
292 is arranged outside the rechargeable battery housing 299.
[0189] In another example, an electronic switching unit
using semiconductor switching elements is used instead of
the changeover switch 292.
[0190] If the wvehicle 10 is parked, the high-voltage
rechargeable battery 222 can be disconnected, for example
from the driving electrical system or from the vehicle electri-
cal distribution system, by switching units (not illustrated)
both at the positive terminal 224 and at the negative terminal
244, for example. Alternatively, only disconnection from the
driving electrical system takes place, for example on the side
of the positive terminal 224. Further alternatively or in addi-
tion, the disconnection by the changeover switch 292 is suf-
ficient.
[0191] In the circuit shown in FIG. 3, it is not possible
simply to switch to the initial position illustrated in FIG. 3
during driving because the second series circuit 262 can in
this case not feed the converter 14 and therefore also the
traction motor on its own. Thus, a defective DC/DC converter
can in this case only be compensated for a short period of
time, for example for coming to a standstill, by the vehicle
electrical distribution system being connected to the series
circuit 260 again. However, the circuit is simple and also
enables disconnection of the converter 14 or the DC/DC
converter 30 from the high voltage during parking.
[0192] FIG. 4 shows a high-voltage rechargeable battery
322 comprising a low-voltage part 360 and a high-voltage
part 362 which are completely disconnected from one
another, at least apart from a charging mode of the cells of the
rechargeable battery. A voltage supply 320 comprising the
high-voltage rechargeable battery 322 can be used in the
electric car 10. The low-voltage part 360 corresponds to the
previously used lead-acid battery. The high-voltage part 362
corresponds to the previously used separate high-voltage
rechargeable battery.
[0193] The high-voltage rechargeable battery or the
rechargeable battery 322 comprises:
[0194] a positive terminal 324,
[0195] a negative terminal 344, which conducts ground
potential M1,
[0196] a first series circuit 360 comprising four indi-
vidual cells 370 to 376, for example, and
[0197] asecond series circuit 362 comprising more than
four individual cells 380 to 388.
[0198] The positive terminal or the driving electrical sys-
tem 324 is located at the positive terminal of the last cell of the
second series circuit 362. The negative terminal or ground
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terminal of the driving electrical system is located at the
connection g of the switch S300, for example, or if this switch
is not being used, at the negative terminal of the cell 380. The
driving electrical system 324 corresponds in terms of its
operation to the driving electrical system 24 shown in FIG. 1.
[0199] The negative terminal 344 of the vehicle electrical
distribution system is located at the negative terminal of the
first cell 370 of the first series circuit 360. The negative
terminal 344 corresponds to the negative terminal or the line
44 shown in FIG. 1, i.e. inter alia the connection of a vehicle
electrical distribution system 326, which corresponds to the
vehicle electrical distribution system 36.

[0200] The first series circuit 360 comprises, in the case of
lithium-ion cells, the four individual cells 370 to 376, for
example, wherein the positive terminal of the cell 370 is
connected to the negative terminal of the cell 372, the positive
terminal of the cell 372 is connected to the negative terminal
of the cell 374, etc. At other cell voltages or other vehicle
electrical distribution system voltages, a different number of
cells is used in the first series circuit 360 in order to achieve
the vehicle electrical distribution system voltage.

[0201] The second series circuit 362 comprises, in the case
of lithium-ion cells, approximately 200 individual cells 380
to 388, for example, wherein the positive terminal of the cell
380 is connected to the negative terminal of the cell 382, the
positive terminal of the cell 382 is connected to the negative
terminal of the cell 384, etc. At other cell voltages or other
driving electrical system voltages, a different number of cells
is used in the second series circuit 362 in order to achieve the
required driving electrical system voltage.

[0202] The positive terminal of the last cell 376 of the first
series circuit 360 is passed out of the rechargeable battery
322. Thus, the first series circuit 360 forms a low-voltage part
of the high-voltage rechargeable battery 322.

[0203] A line 342 which leads to a switch contact n of a
changeover switch 334 is connected to the positive terminal
of'the cell 376 or to the end of the first series circuit 360. The
changeover switch 334 has the same function as the
changeover switch 34 (see FIG. 1), i.e. switchover of the
vehicle electrical distribution system between the connection
342 and the voltage converter 330.

[0204] A switch contact o of the changeover switch 334 is
connected to an output of the voltage converter 330, which
corresponds in terms of its function to the function of the
voltage converter 30 (see FIG. 1). The input of the voltage
converter 330 is connected to the positive terminal or to the
driving electrical system 324. The voltage converter 330 has
a ground connection, which is connected to the negative
terminal of the cell 380 and therefore to the second series
circuit 362 via a ground line M2 directly or via a switch S300.
[0205] The switch S300 has two switch contacts p and q.
The switch contact p is connected to the line M2. The switch
contact q is connected to the negative terminal of the cell 380,
which is passed out of the high-voltage rechargeable battery
322.

[0206] The negative terminal of the first cell 380 of the
second series circuit 362 is therefore likewise passed out of
the rechargeable battery 322. Thus, the second series circuit
360 forms a high-voltage part of the high-voltage recharge-
able battery 322.

[0207] A relay coil 332 corresponding to the relay coil 32 is
connected between the line M2 and the line 348, for example,
so that the relay and therefore the changeover switch 334
switches to the switch contact o as soon as the output voltage
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of'the voltage converter 330 is high enough. Thus, the vehicle
electrical distribution system 326 is then disconnected from
the line 342 then and connected to the output of the voltage
converter 330.

[0208] During charging, separate chargers can be used for
the series circuits 360 and 362. Alternatively, the series cir-
cuits 360 and 362 are only connected for charging.

[0209] In another example, an electronic switching unit
using semiconductor switching elements is used instead of
the changeover switch 334. Likewise, a semiconductor
switching unit can be used instead of the switch S300.

If the vehicle 10 is parked, the high-voltage rechargeable
battery 322 can be disconnected, in particular from the
vehicle electrical distribution system 326 and from the driv-
ing electrical system 324 or only from the driving electrical
system, by switching elements (not illustrated). Alternatively,
disconnection of the driving electrical system by the switch
S300 is sufficient.

[0210] Alternatively, the rechargeable battery 322 can also
be operated with only one ground M, wherein the negative
terminal of the cell 380 is fixedly connected to the negative
terminal of the cell 370, for example.

[0211] During starting, for example, the switch S300 is
activated so that the converter 14 and the DC/DC converter
are connected to the high-voltage rechargeable battery 362.
After some time, the changeover switch 334 then switches to
the switch position o by means of the relay coil 332 or in some
other way. A defect of the DC/DC converter can be compen-
sated for since then the changeover switch 334 again switches
to the switch position n and the driving electrical system
continues to be supplied a high voltage via the series circuit
362.

[0212] FIG. 5 shows a high-voltage rechargeable battery
422 having a symmetrical high voltage. The high-voltage
rechargeable battery 422 is part of a voltage supply 420,
which can be inserted into an electric transportation means, in
particular into an electric vehicle 10, which does not comprise
a separate rechargeable battery for a vehicle electrical distri-
bution system.

[0213] The high-voltage rechargeable battery 422 or the
rechargeable battery 422 comprises:

[0214] a negative terminal 500,
[0215] a positive terminal 502,
[0216] a ground M3,
[0217] a first series circuit 460,
[0218] a second series circuit 462a, 4625, and
[0219] a third series circuit 464.
[0220] The first series circuit 460 comprises, in the case of

lithium-ion cells, approximately 100 individual cells 470 to
474, for example, wherein in each case the positive terminal
of'a cell is connected to the negative terminal of the adjacent
cell; see by way of example the positive terminal of the cell
472 with the negative terminal of the cell 474, etc. At other
cell voltages or other driving electrical system voltages, a
different number of cells is used in the first series circuit 460
to achieve the driving electrical system voltage. The positive
terminal of the cell 474 is passed out of the rechargeable
battery 422, for example; see connection 510. Alternatively,
the positive terminal of the cell 474 can be passed to a switch-
ing unit in the rechargeable battery 422.

[0221] The second series circuit 462a, 4625 comprises, in
the case of lithium-ion cells, for example, the four individual
cells 480 to 486, wherein in each case the positive terminal of
the cell 480 is connected to the negative terminal of the cell
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482, the positive terminal of the cell 482 is connected to the
negative terminal of the cell 484, etc. At other cell voltages or
other vehicle electrical distribution system voltages, a differ-
ent number of cells is used in the second series circuit 4624,
462b to achieve the vehicle electrical distribution system
voltage. The ground M3 can be tapped between the cells 482
and 484. The ground M3 can be passed out of the recharge-
ablebattery. Alternatively, the ground M3 can be connected to
a switching unit, which is in the interior of the rechargeable
battery 422. The negative terminal of the cell 480 can be
passed out of the rechargeable battery 422, see connection
512. The positive terminal of the cell 486 can likewise be
passed out of the rechargeable battery 422; see connection
520. Alternatively, the negative terminal of the cell 480 and/or
the positive terminal of the cell 486 can be connected to a
switching unit or to a plurality of switching units, which are
arranged in the interior of the rechargeable battery 422.

[0222] The third series circuit 464 comprises, in the case of
lithium-ion cells, likewise approximately 100 individual cells
490 to 494, for example, wherein in each case the positive
terminal of a cell is connected to the negative terminal of the
adjacent cell; see by way of example the positive terminal of
the cell 490 with the negative terminal of the cell 492, etc. At
other cell voltages or other driving electrical system voltages,
a different number of cells is used in the third series circuit
464 in order to achieve the driving electrical system voltage.
The negative terminal of the cell 490 is passed out of the
rechargeable battery 422, for example; see connection 522.
Alternatively, the negative terminal of the cell 490 can be
passed to a switching unit in the rechargeable battery 422. The
number of cells in the first series circuit 460 and the number
of cells in the third series circuit 464 is preferably the same.

[0223] The positive terminal of the cell 474 is passed out of
the rechargeable battery 422, for example. Alternatively, the
positive terminal of the cell 474 can be passed to a switching
unit in the rechargeable battery 422.

[0224] The rechargeable battery 422 can be provided with
the following types of wiring, for example:

[0225] Asshownin FIG. 2, said rechargeable battery can
be connected to a first twin changeover switch at the
connections 510 and 512 and to a second twin
changeover switch at the connections 520 and 522,
wherein a negative line and a positive line of the vehicle
electrical distribution system are tapped at the connec-
tions 512 and 520. In the driving mode, all of the series
circuits 460 to 464 are connected.

[0226] As shown in FIG. 3, said rechargeable battery is
connected to a first changeover switch at the connection
512 and to a second changeover switch at the connection
520, wherein a negative line and a positive line of the
vehicle electrical distribution system are tapped at the
connections 512 and 520. In the driving mode, all of the
series circuits 460 to 464 are connected.

[0227] As shown in FIG. 4, said rechargeable battery is
connected to a high-voltage part 470 to 474 and 490 and
494 and a low-voltage part 480 to 486 which are discon-
nected from one another, wherein the connections 510
and 522 can be connected to one another as ground of the
high-voltage part.

[0228] In other exemplary embodiments, the low-voltage
part can also optionally be selected from two series circuits,
which is possible in all mentioned variants, i.e. as shown in
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FIGS. 2, 3, 4 and 5 or in accordance with the modifications in
FIG. 5, which have been explained with reference to FIGS. 2,
3 and 4.

[0229] The converter is connected between the lines 500
and 502, for example.

[0230] In all explained variants with respect to FIG. 5, the
vehicle electrical distribution system can also be connected
only on the left-hand side or only on the right-hand side of the
ground potential M3, for example.

[0231] Thementioned switching units can be arranged both
in the rechargeable battery 422 and outside the rechargeable
battery 422.

[0232] The exemplary embodiments are not true to scale
and are not restrictive. Modifications within the scope of the
activities of a person skilled in the art are possible. Although
the invention has been described and illustrated in more detail
by the preferred exemplary embodiment, the invention is not
restricted by the disclosed examples and other variations can
be derived from these by a person skilled in the art without
departing from the scope of protection of the invention. The
developments and configurations mentioned in the introduc-
tory part can be combined with one another. The exemplary
embodiments mentioned in the description of the figures can
likewise be combined with one another. Furthermore, the
developments and configurations mentioned in the introduc-
tory part can be combined with the exemplary embodiments
mentioned in the description of the figures.

1. An electric transportation device, in particular an electric
vehicle, comprising a rechargeable battery unit comprising a
first connection and a second connection to the rechargeable
battery unit, wherein, when the rechargeable battery unit is
fully charged, a first voltage of at least 200 volts is present
between the first connection and the second connection, and
comprising a third connection at the rechargeable battery
unit, wherein a second voltage which is less than 20% of the
first voltage, is tapped off at the third connection, and a
vehicle electrical distribution system, which is connected to
the third connection or is connectable to said third connection
via a first switching unit of the transportation means.

2. The electric transportation device as claimed in claim 1,
comprising a voltage converter, which is connected on the
input side to the second connection or is connectable thereto
via a second switching unit of the transportation means.

3. The electric transportation device as claimed in claim 2,
wherein the first switching unit comprises a first changeover
switching unit, whose central connection is connected to the
vehicle electrical distribution system, whose second connec-
tion is connected to the third connection of the rechargeable
battery unit, and whose third connection is connected to an
output of the voltage converter.

4. The electric transportation device as claimed in claim 3,
wherein the first changeover switching unit is part of an
electrically actuatable switching unit.

5. The transportation device as claimed in claim 4, wherein
the first changeover switching unit, in a first switching mode,
connects the vehicle electrical distribution system to the third
connection of the rechargeable battery unit, and wherein the
first changeover switching unit, in a second switching mode,
connects the vehicle electrical distribution system to the out-
put of the voltage converter.

6. The electric transportation device as claimed in claim 1,
wherein a first central connection of a twin changeover
switching unit is connected to a first series circuit comprising
individual cells of the rechargeable battery unit, and wherein
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a second central connection of the twin changeover switching
unit is connected to a second series circuit comprising indi-
vidual cells of the rechargeable battery unit, wherein the
second series circuit comprises different individual cells than
the first series circuit.

7. The electric transportation device as claimed in claim 6,
wherein a first connection of the first changeover switching
unit of the twin changeover switching unit is fixedly con-
nected to a first connection of the second changeover switch-
ing unit of the twin changeover switching unit, wherein, in a
first switching mode, the first connection of the first
changeover switching unit of the twin changeover switching
unit, is connected to the first central connection of the twin
changeover switching unit, and wherein, in the first switching
mode, the first connection of the second changeover switch-
ing unit of the twin changeover switching unit is also con-
nected to the second central connection of the twin
changeover switching unit (190).

8. The electric transportation device as claimed in claim 7,
wherein a second connection of the first changeover switch-
ing unit of the twin changeover switching unit is connected to
the third connection of the rechargeable battery unit or forms
the third connection of the rechargeable battery unit.

9. The electric transportation device as claimed in claim 8,
wherein, in a second switching mode of the twin changeover
switching unit, the second connection of the first changeover
switching unit of the twin changeover switching unit is con-
nected to the first central connection of the twin changeover
switching unit, and wherein, in the second switching mode of
the twin changeover switching unit, the second connection of
the second changeover switching unit of the twin changeover
switching unit is connected to the second central connection
of the twin changeover switching unit.

10. The electric transportation device as claimed in claim 1,
wherein a central connection of a changeover switching unit
is connected to a first series circuit comprising individual
cells of the rechargeable battery unit, wherein a first connec-
tion of the changeover switching unit is connected to the third
connection of the rechargeable battery unit or forms the third
connection of the rechargeable battery unit, and wherein a
second connection of the changeover switching unit is con-
nected to a second series circuit comprising individual cells of
the rechargeable battery unit, and wherein the second series
circuit comprises different individual cells than the first series
circuit.
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11. The electric transportation device as claimed in claim 1,
wherein the rechargeable battery unit comprises a first series
circuit comprising individual cells of the rechargeable battery
unit,

wherein the first series circuit is connected to the third

connection of the rechargeable battery unit, wherein the
rechargeable battery unit comprises a second series cir-
cuit comprising individual cells of the rechargeable bat-
tery unit, wherein the second series circuit comprises
different individual cells than the first series circuit,
wherein one end of the second series circuit is connected
to the second connection of the rechargeable battery
unit, and wherein preferably the rechargeable battery
unit and the transportation means are free of a switching
unit which connects the first series circuit to the second
series circuit, in particular apart from a charging mode.

12. The electric transportation device as claimed in claim 6,
wherein the first series circuit comprising individual cells is
connected to a ground line of the transportation means.

13. The electric transportation device as claimed in claim 6,
wherein at least three series circuits comprising individual
cells of the rechargeable battery unit are contained in the
rechargeable battery unit, wherein connections of the series
circuits are passed to the outside or can be disconnected from
one another and/or interconnected to one another in the inte-
rior of the rechargeable battery unit.

14. A method for operating an electric transportation
device or an electric vehicle, in particular as claimed in claim
1, wherein, in a first operating mode, a vehicle electrical
distribution system is operated at a connection of a recharge-
able battery unit, wherein only a partial voltage of the
rechargeable battery unit is present at the connection,

and wherein, in a second operating mode, the vehicle elec-

trical distribution system is fed from a voltage converter,
which is connected to a further connection of the
rechargeable battery unit, wherein a voltage which is
greater than the partial voltage is present at the further
connection.

15. A rechargeable battery, in particular a rechargeable
battery unit as used in a transportation means or an electric
vehicle as claimed claim 1, comprising a first connection and
a second connection at the rechargeable battery, wherein,
when the rechargeable battery is fully charged, a first voltage
ofat least 200 volts is present between the first connection and
the second connection, a third connection at the rechargeable
battery, wherein a second voltage which is less than 20% of
the first voltage can be tapped off at the third connection.
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