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(57) ABSTRACT

A method for discharging a rechargeable battery of a mobile
terminal is described, wherein the terminal has a processor
system. The method comprises the steps of determining a
charge status of the rechargeable battery, comparing the
charge status with a threshold value and, if the charge status
exceeds the threshold value, discharging the rechargeable
battery by increasing the energy consumption of the proces-
sor system. A computer program product for executing the
process, a mobile terminal and a motor vehicle which com-
prises the described mobile terminal, are moreover described.
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MOBILE TERMINAL WITH A
RECHARGEABLE BATTERY AND METHOD
FOR DISCHARGING THE RECHARGEABLE

BATTERY

TECHNICAL FIELD

[0001] The present disclosure relates in general to the tech-
nical field of mobile terminals, for example for use in a motor
vehicle. It relates in particular to a method for discharging a
rechargeable battery of a mobile terminal.

BACKGROUND

[0002] The energy requirement of mobile terminals has
increased continuously in recent years. This increase is attrib-
uted to an enhanced functionality of the mobile terminals and
a greater processing power of the processors integrated
therein. Owing to the increased energy requirement,
rechargeable batteries are required which have a high charge
storage capacity to enable a long operating time of the mobile
terminals. Lithium-ion batteries, for example, have hitherto
been used for this purpose.

[0003] Mobile terminals are often exposed to high ambient
temperatures, particularly when used in a motor vehicle.
However, high ambient temperatures are damaging to the
rechargeable batteries of the mobile terminals. Resultant
effects are, for example, instabilities in the output voltage and
a reduction in the charge storage capacity. With this, the
rechargeable batteries exhibit greater sensitivity to high
ambient temperatures when they are fully charged.

[0004] To reduce the described impairment of the recharge-
able battery at high ambient temperatures, it is proposed that
the charge status of the rechargeable battery be limited to a
fixed percentage (e.g. 75%) of the charge storage capacity.
However, this means that the charge storage capacity cannot
be fully utilised generally, i.e. also in the case of a low ambi-
ent temperature.

[0005] As an alternative to fixing the limit of the charge
status of the rechargeable battery, European patent applica-
tion EP 2 061 129 A1 describes a special discharge circuit.
The discharge circuit forms an additional hardware compo-
nent, which is integrated in the housing of a lithium-ion
battery. Under certain criteria, such as when a critical ambient
temperature is reached, the lithium-ion battery is automati-
cally discharged up to a predetermined charge status. The
discharge and the associated generation of heat take place
here in the immediate vicinity of the cells of the rechargeable
battery.

[0006] Similar principles are described in US patent appli-
cations US 2004/0167741 Al and U.S. Pat. No. 6,222, 346
B1, which provide circuits for regulating or limiting the
charge status of a rechargeable battery according to tempera-
ture.

SUMMARY

[0007] The object is to provide an improved solution for
discharging a rechargeable battery when this is integrated in a
mobile terminal.

[0008] According to a first aspect, a method for discharging
a rechargeable battery of a mobile terminal is described,
wherein the mobile terminal has a processor system. The
method comprises the steps of determining a charge status of
the rechargeable battery, comparing the charge status with a
first threshold value and, if the charge status exceeds the first
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threshold value, discharging the rechargeable battery by
increasing the energy consumption of the processor system.
[0009] The first threshold value can be defined as a fixed
value, such as a fixed percentage of the charge storage capac-
ity of the rechargeable battery, or as a variable value. There-
fore, the first threshold value can be varied depending on an
ambient temperature of the mobile terminal or another
parameter.

[0010] Provision can furthermore be made for the mobile
terminal to have a cooling device which is associated with the
processor system and for a heat emission of the processor
system, which is increased as a result of the increase in the
energy consumption of the processor system, to be dissipated
by the cooling device. The cooling device can be for example
a passive cooling device or an active cooling device. The
passive cooling device can have at least one cooling element
which can be constructed for example as a block of metal with
good heat conductivity or as a metal plate. The active cooling
device can comprise a fan and, optionally, also the passive
cooling device.

[0011] To increase the energy consumption of the processor
system, provision can be made to increase a clock rate of the
processor system. Alternatively or additionally to this, the
processor system can execute a dummy routine (e.g. a com-
putationally intensive task) to increase the energy consump-
tion.

[0012] In terms of discharging the rechargeable battery,
provision can be made for the discharge to take place up to a
second threshold value. The second threshold value can be
defined as a fixed value or as a variable value. The second
threshold value here can correspond to the first threshold
value or a percentage of the first threshold value (or it can be
different therefrom).

[0013] Provision can be made so that, if the particular
charge status falls below the first threshold value, a recharging
of the rechargeable battery is limited to a third threshold
value. The third threshold value can correspond to the first
threshold value and/or the second threshold value or the
charge storage capacity of the rechargeable battery (or it can
be different therefrom).

[0014] The method can moreover comprise the step of acti-
vating the processor system from a deactivated state. The
deactivated state here can be a standby mode, an idle mode, a
shutdown mode or a comparable mode with a reduced power
consumption or separate power supply of the processor sys-
tem.

[0015] The processor system can be activated, for example,
automatically by a power supply system integrated in the
mobile terminal or manually by actuating a mechanical oper-
ating element of the mobile terminal. The automated activa-
tion can take place once or repeatedly. A repeated activation
of the processor system can be instigated for example at
predetermined time intervals. Provision can furthermore be
made to activate the processor system based on an ambient
temperature of the mobile terminal.

[0016] At least one of the steps of determining the charge
status of the rechargeable battery and comparing the charge
status with the first threshold value can be carried out after the
processor system is activated or before the processor system
is deactivated. In the second case, provision can furthermore
be made so that, before the processor system is deactivated, a
limit value for an ambient temperature of the mobile terminal
is specified which can be defined as a fixed value, which can
be between 40° C. and 80° C. (e.g. 50° C.), or as a variable
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value (e.g. depending on the current charge status of the
rechargeable battery and/or on the current geographical posi-
tion). Additionally or alternatively to this, provision can be
made so that, with the activation, the processor system
receives information relating to the purpose of the activation
(e.g. in that the activation takes place automatically for the
purpose of discharging the rechargeable battery or is attrib-
uted to a manual actuation of a mechanical operating ele-
ment).

[0017] The method can furthermore comprise the step of
determining at least one parameter, with the at least one
parameter indicating the ambient temperature of the mobile
terminal. At least one of the steps of activating the processor
system, determining the charge status of the rechargeable
battery, comparing the charge status and discharging the
rechargeable battery can be carried out depending on the
parameter indicating the ambient temperature. Provision can
therefore be made, for example, to activate the processor
system if the parameter indicates a high ambient temperature
of the mobile terminal which can result in impairments of the
rechargeable battery if the charge status is greater than the
first threshold value. The first threshold value can further be
determined depending on the particular parameter of the
mobile terminal (or independently thereof). In this case, dif-
ferent threshold values can be associated with different
parameter values.

[0018] The at least one parameter can be selected from the
ambient temperature, a geographical position of the mobile
terminal, a time of year and a time of day. A prediction of the
at least one parameter can furthermore be provided by a
system profile.

[0019] Atleast one of the steps of the discharge method can
be carried out by the processor system of the mobile terminal.
The processor system here can comprise a processor which is
integrated as standard in the mobile terminal, for example the
main processor (central processing unit, CPU), the graphics
processor (graphics processing unit, GPU) or both, to carry
out at least one method step (for example to increase the
energy consumption). The processor system can further com-
prise a memory and be designed to execute at least one com-
puter program product stored on the memory for the purpose
of carrying out the process.

[0020] According to a second aspect, a computer program
product is provided, which is stored on a computer-readable
memory. The computer program product is functionally
capable of prompting a mobile terminal to execute the method
according to the first aspect.

[0021] According to a third aspect, a mobile terminal is
provided. The mobile terminal comprises a rechargeable bat-
tery and a processor system which is designed to determine a
charge status of the rechargeable battery, to compare the
charge status with a threshold value and, if the charge status
exceeds the threshold value, to increase the energy consump-
tion to discharge the rechargeable battery.

[0022] The rechargeable battery can be a lithium-ion bat-
tery or another rechargeable battery which is suitable for
integration in a mobile terminal. The mobile terminal can
comprise an interface which is designed to charge the
rechargeable battery. The interface for charging the recharge-
able battery can be designed as a wired connection, as an
electrical contact with a plug connection or for inductive
energy transfer.
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[0023] The processor system of the mobile terminal can
further be designed to determine at least one parameter which
indicates an ambient temperature of the mobile terminal.

[0024] Themobileterminal can further comprise acommu-
nication device which is designed for communication with a
system function arranged outside the mobile terminal. The
system function can belong for example to a motor vehicle
(motor vehicle function) or to another system. The commu-
nication here can be effected via a wired connection, for
example via USB or UART, or wirelessly, for example via
Bluetooth, WLAN, ultra broadband or another wireless con-
nection. Furthermore, a wired communication of the mobile
terminal with one system function and a wireless communi-
cation with another system function can, for example, also be
provided. The system function can be selected from a tem-
perature sensor function, a system clock function and an
infotainment function. The infotainment function can com-
prise for example a position-determining function, a music
player function or a telephony function.

[0025] The mobile terminal can further comprise a power
supply system which is designed to activate the processor
system from a deactivated state. The power supply system can
have a charge circuit which is connected for example to a
rechargeable battery of the mobile terminal and/or an external
power supply. Additionally or complementary to this, the
power supply system can have a regulating module which
provides, for example, a supply voltage required by the pro-
cessor system.

[0026] The mobile terminal can moreover have a control
device which is designed to determine at least one parameter
which indicates an ambient temperature of the mobile termi-
nal and, based on the parameter, to transmit a control signal to
at least one of the processor system and the power supply
system. The control device can comprise for example a tem-
perature sensor and/or be designed for communication with at
least one system function.

[0027] Provision can be made for the mobile terminal to be
a tablet PC or a smartphone.

[0028] According to a fourth aspect, a motor vehicle is
presented which comprises the mobile terminal presented
here. The motor vehicle can further comprise a holding device
for releasably holding the mobile terminal. The mobile ter-
minal can be used for example in a state in which it is released
from the holding device and in a state in which it is mounted
on the holding device. Provision can be made for the mobile
terminal to be designed as a control device for a motor vehicle
function. The controlled motor vehicle function can be
selected for example from an infotainment function, a climate
control function, a seat function, a wing-mirror function and
a power window function.

[0029] The motor vehicle can further comprise an interface
which is designed for charging the rechargeable battery of the
mobile terminal. Further interfaces, which are designed for
example for communication with the mobile terminal, can be
provided in the motor vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Further advantages, details and features of the solu-
tion described here are revealed in the description below of
exemplary embodiments and in the Figures, which show:
[0031] FIGS. 1A and 1B schematic illustrations of exem-
plary embodiments of a mobile terminal;
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[0032] FIGS. 2A and 2B schematic illustrations of exem-
plary embodiments for using a mobile terminal in a motor
vehicle and a holding device for releasably holding the
mobile terminal;

[0033] FIG. 3 a schematic illustration of an exemplary
embodiment of a mobile terminal for communication with
system functions of a motor vehicle;

[0034] FIGS. 4A to 4C flow charts of exemplary embodi-
ments of a method for discharging a rechargeable battery of a
mobile terminal; and

[0035] FIG. 5 a graph for explaining an exemplary link
between a charge status of a rechargeable battery and an
ambient temperature of a mobile terminal.

DETAILED DESCRIPTION

[0036] FIG. 1A shows, in a block diagram, an exemplary
embodiment of a mobile terminal which is denoted as a whole
by 10. This can be for example a tablet PC, a smartphone or
another mobile terminal 10.

[0037] The mobile terminal 10 comprises a rechargeable
battery 12, a power supply system 14, a processor system 16,
a cooling device 18 and system functions 20. The energy
supply of the processor system 16 is provided by way of the
power supply system 14 from the rechargeable battery 12
which is arranged spatially removed from the processor sys-
tem 16. A lithium-ion battery 12 is provided here in the
exemplary embodiment shown. In other exemplary embodi-
ments, other batteries 12 which are suitable for integration in
mobile terminals can be used, for example nickel metal
hydride batteries.

[0038] The heat of the processor system 16 which is emit-
ted during operation of the processor system 16 is dissipated
by the cooling device 18. The cooling device 18 here can be
for example an active or a passive cooling device 18, as is
associated as standard with the processor system 16.

[0039] The processor system 16 comprises at least one
processor 22, a clock generator 24 and a memory 26. In the
exemplary embodiment shown, the processor 22 is the main
processor (CPU). In another exemplary embodiment, the pro-
cessor system 16 shown can additionally comprise another
processor, such as a graphics processor (GPU). The clock
generator 24 is designed to generate the reference clock of the
processor 22 and the memory 26. The memory 26 is further
designed to store data and at least one computer program
product (program) 28. The memory 26 can further be
designed to store a system profile 29. The memory 26 can be
for example a hard disk storage, a removable storage or a solid
state storage.

[0040] On the basis of stored parameters of the system
functions 20, the system profile 29 is able to provide the
processor system 16 with predictions about the parameters.
Therefore, based on the system profile 29, a program 28
which is stored in the memory 26 can be accessed (for
example to implement an increase in the energy consumption
of'the processor system 16) when the predictions indicate an
imminent high ambient temperature of the mobile terminal
10. The system profile 29 itself, or part of this, can also be
stored as a program 28 in the memory 26.

[0041] The processor system 16 is connected to the
rechargeable battery 12 and the system functions 20 for
example via communication lines (e.g. an 12C or other bus
system) which are implemented in the mobile terminal 10.
The system functions 20 comprise for example a temperature
sensor 30 for detecting the ambient temperature, a position
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receiver 32 for detecting the position of the mobile terminal
10 (e.g. GPS receiver) and a system clock 34 for determining
the time of day and the date. In the exemplary embodiment
shown, the parameters determined by the system functions 20
are selected such that they indicate an ambient temperature of
the mobile terminal 10. However, the selection of parameters
can be combined and expanded as required. The processor
system 16 is further designed to determine the charge status of
the rechargeable battery 12 and to read out and process the
parameters detected by the system functions 20.

[0042] The power supply system 14 comprises a charge
circuit 36 and a regulating module 38. The charge circuit 36 is
designed to control the charge procedure of the rechargeable
battery 12 and for the power supply of the regulating module
38 by means of the rechargeable battery 12. The regulating
module 38 is further designed to generate the supply voltage
of'the processor system 16, the system functions and alterna-
tive or complementary components of the mobile terminal 10.
A communication between the regulating module 38 and the
charge circuit 36 can furthermore be provided for example to
detect and control a charge storage.

[0043] Inaddition to the exemplary embodiment shown in
FIG. 1A, the mobile terminal 10 according to FIG. 1B com-
prises a control device 39. The control device 39 is designed
to transmit a control signal to the regulating module 38. By
means of the control signal, the control device 39 can prompt
the regulating module 38 to activate the power supply of the
processor system 16 and the system functions 20 (denoted by
the dashed lines characterised by small line segments). In
another exemplary embodiment, the power supply of at least
one system function 20 can be independent of the control
device 39.

[0044] The control device 39 can further determine at least
one parameter (and possibly evaluate this, for example using
a threshold-value judgement) which indicates an ambient
temperature of the mobile terminal 10. The control device 39
here can comprise for example a temperature sensor 30 or be
designed for communication with at least one of the system
functions 20 and/or the system profile 29. Alternatively or in
addition to this, a communication between the processor sys-
tem 16 and control device 39 can be provided, for example to
transmit the parameters determined by the control device 39
to the system profile 29.

[0045] Provision can furthermore be made for the control
device 39 to transmit the control signal once or repeatedly to
the regulating module 38. A repeated transmission can take
place for example at predetermined time intervals. Alterna-
tively orin addition to this, a (possibly repeated) transmission
can take place depending on the at least one parameter indi-
cating the ambient temperature.

[0046] FIGS. 2A and 2B show exemplary embodiments for
using a mobile terminal 10 in a motor vehicle 40 and a holding
device 42 for releasably holding the mobile terminal 10.
FIGS. 2A and 2B here show a front view of the dashboard 44
of the motor vehicle 40, with the mobile terminal 10 being in
a state in which it is mounted in the holding device 42 in FIG.
2A and in a state in which it is released from the holding
device 42 in FIG. 2B. The mobile terminal 10 according to
FIGS. 2A and 2B can have the configuration described with
reference to FIG. 1 or it can be configured in another way.
[0047] Inthe exemplary embodiments shown in FIGS. 2A
and 2B, the holding device 42 comprises a latching mecha-
nism which is in engagement with side regions of the mobile
terminal 10. In other exemplary embodiments, the holding
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device 42 can comprise another type of latching mechanism
or another fastening solution for holding the mobile terminal
10. The holding device 42 is furthermore mounted on the
dashboard 44 in the region of the central console of the motor
vehicle 40. Alternatively to this, the holding device 42 can be
mounted at other points in the motor vehicle 40 or integrated
in components of the motor vehicle 40, such as the centre
console.

[0048] As shown in FIG. 2B, the motor vehicle 40 further
comprises a power supply interface 46 which is designed to
charge the rechargeable battery 12 (not shown) of the mobile
terminal 10. The power supply interface 46 is connected to the
vehicle electrical system of the motor vehicle 40. In the exem-
plary embodiment shown, the power supply interface 46 is an
electrical plug connection. However, this can alternatively
also be designed as a wireless (e.g. inductive) connection. A
complementary power supply interface (not shown) can be
arranged for example on the rear of the mobile terminal 10. In
other exemplary embodiments, the power supply interface 46
can be arranged on another part of the motor vehicle 40 or be
dispensed with entirely. The motor vehicle 40 can further
comprise alternative or additional interfaces, for example for
communication with the mobile terminal 10.

[0049] FIG. 3 shows, in a block diagram, an exemplary
embodiment of a mobile terminal 10 for communication with
system functions 50 and a system profile 51 (e.g. similarto the
system profile 29) of a motor vehicle 40. This can be the
mobile terminal 10 which is explained with reference to
FIGS. 2A and 2B.

[0050] Additionally or alternatively to the exemplary
embodiment shown in FIG. 1B, the mobile terminal 10
according to FIG. 3 comprises a communication device 52.
The processor system 16 of the mobile terminal 10 is
designed to control the communication device 52. The com-
munication device 52 of the mobile terminal 10 communi-
cates with a complementary communication device 54
arranged in the motor vehicle 40 by means of uni- or bi-
directional data transfer. In the present exemplary embodi-
ment, the data transfer takes place bi-directionally and wire-
lessly, for example via Bluetooth or WLAN or ultra
broadband. In another exemplary embodiment, the data trans-
fer can also take place via a wired connection (e.g. via USB,
UART, CAN or via various bus systems).

[0051] The communication device 54 of the motor vehicle
40 is coupled to the motor vehicle system functions 50 and to
a control system 56 which communicates with the system
profile 51. The system functions 50 comprise for example a
temperature sensor function 58, a position receiver function
60 and a system clock function. The selection of system
functions 50 can be combined and expanded as required. In
the exemplary embodiment shown, the processor system 16 is
designed to determine at least one parameter by way of the
communication with the system functions 50 and the system
profile 51, which parameter indicates an ambient temperature
of the mobile terminal 10 in the motor vehicle 40 (e.g. tem-
perature or time of day).

[0052] The processor system 16 of the mobile terminal 10
is further designed to control one or more motor vehicle
functions by way of the control system 56 of the motor
vehicle 40. The controllable motor vehicle functions com-
prise for example the above-mentioned system functions 50
and infotainment functions, such as music, telephony, video
telephony or navigation. The navigation function here can
include the position receiver function 60. Further motor
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vehicle functions which can be controlled by means of the
mobile terminal 10 are, for example, settings for the climate
control, the seat alignment, the heated seats, the alignment of
the wing mirrors or the power windows.

[0053] In another exemplary embodiment, the control
device 39 can be designed to communicate with at least one of
the system functions 50 and/or the system profile 51 of the
motor vehicle 40 by way of the communication device 52
according to the exemplary embodiment shown in FIG. 3 or
an alternative or additional communication device of the
mobile terminal 10.

[0054] FIGS. 4A to 4C show flow charts of exemplary
embodiments of a method for discharging a rechargeable
battery 12 of the mobile terminal 10 according to FIGS. 1A,
1B, 2A, 2B or 3. The method can be provided for implemen-
tation by a mobile terminal 10 in a motor vehicle 40. The
mobile terminal 10 can be arranged mounted on the holding
device 42 or released from the holding device 42 (for example
on the passenger seat or in the glove compartment of the
motor vehicle 40). High ambient temperatures in the motor
vehicle 40 can lead to impairments of the rechargeable battery
12 when the rechargeable battery 12 of the mobile terminal 10
has a high charge status.

[0055] According to the exemplary embodiment in FIG.
4A, a parameter indicating an ambient temperature of the
mobile terminal 10 is determined in a first method step 70.
With reference to the exemplary embodiments in FIGS. 1A,
1B and 3, the parameter is read out for example from the
system functions 20 of the mobile terminal 10 by the active
processor system 16, determined by a communication with a
system function 50 of the motor vehicle 40 or provided by the
system profile 29, 51 of the mobile terminal 10 or the motor
vehicle 40. In another exemplary embodiment, the parameter
can be determined in another way or from a combination of a
plurality of parameters, or it is possible to dispense with
determining the parameter entirely. In the latter case, the
further steps can be carried out irrespective of the ambient
temperature.

[0056] Intwo further steps 72 and 74, a charge status of the
rechargeable battery 12 and a first threshold value for the
rechargeable battery 12 are determined depending on the
particular parameter. Provision can therefore be made, for
example, to determine the charge status of the rechargeable
battery 12 and the first threshold value if the parameter indi-
cates a high ambient temperature of the mobile terminal 10,
which can lead to impairments of the rechargeable battery 12
when a charge status exceeds the first threshold value. Provi-
sion can further be made for only the charge status or the first
threshold value to be determined depending on the particular
parameter of the mobile terminal 10 (or both can be deter-
mined independently of one another).

[0057] Ina subsequent method step 76, the charge status is
compared with the first threshold value. With reference to the
exemplary embodiments of FIGS. 1A, 1B and 3, provision is
made for the steps described to be carried out for example by
the processor system 16. Furthermore, if the charge status
falls below the first threshold value, the charge status of the
rechargeable battery 12 is limited to a third threshold value in
a charge procedure in a subsequent method step 78.

[0058] Ifthe charge status exceeds the first threshold value,
the energy consumption of the processor system 16 of the
mobile terminal 10 is increased in a further step 80 following
the method step 76. With reference to the exemplary embodi-
ments in FIGS. 1A, 1B and 3, provision is made here to
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increase the clock rate of the processor system 16. For
example, a reference clock rate, generated by the clock gen-
erator 24, or a clock multiplier of the processor 22 can be
increased. Alternatively or additionally to this, the execution
of a dummy routine (e.g. a computationally intensive task)
can be provided by the processor system 16. To this end, the
processor system 16 can be activated from a deactivated state.
[0059] As a result of the increased energy consumption of
the processor system 16, the rechargeable battery 12 of the
mobile terminal 10 is discharged at the most to a second
threshold value in step 82. This discharge results in a higher
heat emission of the processor system 16. The heat can be
dissipated such that it is spatially removed from the cells of
the rechargeable battery 12 by the cooling device 18 associ-
ated with the processor system 16 (cf. the exemplary embodi-
ments according to FIGS. 1A, 1B and 3).

[0060] According to the exemplary embodiment in FIG.
4B, a parameter indicating an ambient temperature of the
mobile terminal 10 is determined in a first method step 70.
With reference to the exemplary embodiments in FIGS. 1B
and 3, the parameter can be determined by the control device
39 irrespective of the activation state of the processor system
16. For example, the processor system 16 can be in a deacti-
vated state.

[0061] Inasecondmethod step 84, the ambient temperature
is compared with a threshold value T, ,,. The limit value here
can correspond, for example, to an ambient temperature of the
mobile terminal 10 which can lead to impairments of the
rechargeable battery 12 when a charge status exceeds the first
threshold value. Alternatively to this, the limit value can
correspond to an ambient temperature which deviates from
this (for example a lower ambient temperature). With refer-
ence to the exemplary embodiments in FIGS. 1B and 3, the
control device 39 can be designed to carry out the comparison
(step 84) and, if the ambient temperature falls below the limit
value, repeat the determination of the ambient temperature
(step 70) at a later point in time. The limit value can generally
correspond to a temperature between 40° C. and 80° C. (e.g.
approximately 50° C.).

[0062] If the ambient temperature exceeds the limit value
(or corresponds to the limit value) the processor system 16 is
activated from a deactivated state in a further step 86. The
processor system 16 can be activated by means of a control
signal of the control device 39, whereupon the regulating
module 38 is prompted to activate the power supply of the
processor system 16 (cf. the exemplary embodiments accord-
ing to FIGS. 1B and 3.

[0063] Following the activation of the processor system 16,
the steps according to the exemplary embodiment in FIG. 4A
can be implemented. Alternatively to this, in the exemplary
embodiment shown in FIG. 4B, a charge status of the
rechargeable battery 12 (step 72) and a first threshold value
for the rechargeable battery 12 (step 74) are determined with-
out again determining the ambient temperature (step 70).
Provision can be made here, for example, for the control
device 39 according to the exemplary embodiments of FIGS.
1B and 3 to be connected by way of a communication line to
the processor system 16 for transmitting the parameter indi-
cating an ambient temperature.

[0064] As an alternative to this, provision can be made for
the processor system 16 to be in an activated state at any time.
In this case, the steps 72 to 82 can furthermore be carried out
following the comparison of the ambient temperature with the
limit value (step 84).
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[0065] Ina final method step 87, the processor system 16 is
deactivated. The deactivation can take place for example in
order to switch off the mobile terminal 10 (e.g. upon a user
input), to save power (e.g. automatically) or to take the load
off the system processor 16.

[0066] FIG. 4C shows a further exemplary embodiment of
a method for discharging a rechargeable battery 12 of the
mobile terminal 10 according to FIGS. 1B and 3. In this, the
steps of determining a charge status (step 72), determining at
least a first threshold value (step 74) and comparing the
charge status with the first threshold value (step 76) are firstly
carried out for example by the activated processor system 16.
[0067] If the charge status of the rechargeable battery 12
exceeds the first threshold value, a control device 39 is acti-
vated in a further method step 88 between the comparison of
the charge state (step 76) and a deactivation of the processor
system 16 (step 87). In another exemplary embodiment, pro-
vision can be made to activate the control device 39 without
carrying out the determination of the charge status (step 72),
the determination of the threshold value (74) and/or the com-
parison (step 76). The activation of the control device 39 can
particularly comprise an activation of a temperature sensor
function of the control device 39.

[0068] With reference to the exemplary embodiments in
FIGS. 1B, 3 and 4B, the control device 39 is designed to
determine the parameter indicating an ambient temperature
(step 70), to compare the ambient temperature with the limit
value (step 84) and, in the event of an ambient temperature
which exceeds the limit value, to prompt the activation of the
processor system 16.

[0069] Inthe method step 85, the control device 39 accord-
ingly applies a control signal (wake-up) to the power supply
system 14, which then activates the processor system 16 from
its deactivated state. Provision can be made here for the con-
trol device 39 to apply the control signal on a line which is
also interrogated by the processor system 16 upon start-up
(booting) or thereafter (the control device 39 can therefore be
coupled to the processor system). A further method step 89
checks whether a control signal has been applied. With ref-
erence to the exemplary embodiments in FIGS. 1B and 3,
provision can be made here to design the activated processor
system 16 to increase the energy consumption as a result of an
applied control signal (step 80) so that the rechargeable bat-
tery 12 of the mobile terminal 10 is discharged at the most to
a second threshold value (step 82). It is possible to execute a
dummy routine for this purpose, as described above. On the
other hand, if no control signal is detected by the processor
system 16 (for example because the activation takes place
upon a user command) a conventional booting process takes
place.

[0070] The processor system 16 is deactivated in a further
method step 87. Provision can furthermore be made for the
deactivation of the processor system 16 (step 87) to follow the
check (step 89) immediately if no control signal is applied. In
another embodiment, provision can further be made to set a
flag as an alternative to applying the control signal (step 85).
This can be a charge status indicator which is provided for the
processor system 16 and indicates for example that the pro-
cessor system 16 is activated as a result of high ambient
temperatures.

[0071] Inaddition, at least one of the steps 82 and 89 can be
followed by the implementation of the method for discharg-
ing a rechargeable battery 12 of the mobile terminal 10
according to FIG. 4A.
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[0072] The graph according to FIG. 5 shows an exemplary
connection between a charge status (as a percentage of a
charge storage capacity) of the rechargeable battery 12 and
the ambient temperature of a mobile terminal 10. The con-
tinuous line here denotes a specified charge status and the first
threshold value 90, the dashed line characterised by short line
segments denotes the second threshold value 92 and the
dashed line characterised by long line segments denotes the
third threshold value 94.

[0073] In the exemplary embodiment shown, the specified
charge status of the rechargeable battery 12 of the mobile
terminal 10 corresponds to 100% of the charge storage capac-
ity of the rechargeable battery 12 under normal conditions
with reference to the exemplary embodiments of FIGS. 1A to
3. In other embodiments, the specified charge status can be
other than 100%.

[0074] In the event of high ambient temperatures (e.g.
<T;,,..) of the mobile terminal 10, the specified charge status
is reduced to the first threshold value 90 at 75% of the charge
storage capacity. With reference to the method according to
FIG. 4, for example, provision can be made for the further
method steps to be carried out if the parameter indicating an
ambient temperature (step 70) indicates an ambient tempera-
ture which exceeds the limit value. The charge status of the
rechargeable battery can be compared here to the first thresh-
old value 90 in step 76.

[0075] The second threshold value 92 at 70% and the third
threshold value 94 at 80% of the charge storage capacity
further define a tolerance range around the first threshold
value 90 within which it is possible to reduce any impairment
of the rechargeable battery 12 at high ambient temperatures.
This can be the tolerance range which is taken into account
according to FIG. 4 when the rechargeable battery 12 is
discharged at the most to the second threshold value 90 (step
82) or, when limiting the charge procedure of the recharge-
able battery 12 by means of the third threshold value 94 (step
78).

[0076] In other exemplary embodiments, the specified
charge status can be an absolute voltage value, a charge stor-
age capacity of the rechargeable battery 12, which is other
than 75%, or a variable value which depends for example
functionally or otherwise on the ambient temperature of the
mobile terminal 10 (e.g. the higher the value T above the
T, i the lower the specified charge status). The first thresh-
old value 90 can furthermore be the same as the specified
charge status or diftferent from this. The second 92 and the
third 94 specified threshold value can define a greater or
smaller tolerance or hysteresis range, be interchanged in
terms of their value, correspond to a percentage or absolute
deviation from the first threshold value 90 or be the same as
the first threshold value 90. According to the exemplary
embodiments in FIGS. 1A, 1B and 3, provision can be made
for the processor system 16 of the mobile terminal 10 to
determine the specified charge status as well as the first,
second and third threshold value.

[0077] All in all, provision can be made to implement the
method according to FIG. 4A for example automatically at
predetermined time intervals. The mobile terminal 10 here
can be automatically activated once or repeatedly from a
deactivated state (e.g. standby mode) to implement the pro-
cess. With reference to the exemplary embodiments shown in
FIGS. 1A, 1B and 3, the method for discharging a recharge-
able battery 12 of a mobile terminal 10 is carried out by the
processor system 16. Core hardware, which is integrated as

Dec. 17, 2015

standard in a conventional mobile terminal 10, is used exclu-
sively here. This offers the option of a pure software solution
which can also be implemented subsequently in an existing
mobile terminal 10.

[0078] When implementing the method according to FIGS.
4B and 4C, provision can be made to only activate the pro-
cessor system 16 automatically when the ambient tempera-
ture of the mobile terminal 10 exceeds the limit value. This
can save on power and relieve the load on the processor
system 16 of the mobile terminal 10.

[0079] As a result of the slight changes in the composition
of the hardware components, it is therefore possible in some
implementations to avoid increasing the rechargeable battery
12 (for example through an additional discharge resistor on
the rechargeable battery 12) and/or increasing the overall size
of the entire mobile terminal 10.

[0080] Under normal conditions (e.g. at T<T,,,), it is
possible to make use of the full charge storage capacity of the
rechargeable battery 12 of the mobile terminal 10 whilst
enabling a reduction in the impairment of the rechargeable
battery 12 of the mobile terminal 10 at high ambient tempera-
tures.

[0081] The exemplary embodiments described present dif-
ferent features and applications of an approach to discharging
a rechargeable battery of a mobile terminal. In a deviating
exemplary embodiment, these features can, of course, also be
combined as required.

1. A method for discharging a rechargeable battery of a
mobile terminal, wherein the mobile terminal has a processor
system, comprising the steps:

determining a charge status of the rechargeable battery;

comparing the charge status with a first threshold value;

and

if the charge status exceeds the first threshold value, dis-

charging the rechargeable battery by increasing the
energy consumption of the processor system.

2. The method for discharging a rechargeable battery
according to claim 1, wherein the mobile terminal has a
cooling device associated with the processor system, and
wherein a heat emission of the processor system, which is
increased by increasing the energy consumption of the pro-
cessor system, is dissipated by the cooling device.

3. The method for discharging a rechargeable battery
according to claim 1 wherein, to increase the energy con-
sumption of the processor system, a clock rate of the proces-
sor system is increased and/or a dummy routine is executed
by the processor system.

4. The method for discharging a rechargeable battery
according to claim 1, wherein the rechargeable battery is
discharged up to a second threshold value.

5. The method for discharging a rechargeable battery
according to claim 1, wherein, if the charge status falls below
the first threshold value, a recharging of the rechargeable
battery is limited to a third threshold value.

6. The method for discharging a rechargeable battery
according to claim 1, further comprising the step:

activating the processor system from a deactivated state.

7. The method for discharging a rechargeable battery
according to claim 6, wherein at least one of the steps for
determining the charge status and comparing the charge sta-
tus is carried out by the processor system after the processor
system is activated or before the processor system is deacti-
vated.
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8. The method for discharging a rechargeable battery
according to claim 1, further comprising the step:

determining at least one parameter which indicates an

ambient temperature of the mobile terminal.

9. The method for discharging a rechargeable battery
according to claim 8, wherein at least one of the steps of
activating the processor system, determining the charge sta-
tus, comparing the charge status and discharging the
rechargeable battery is carried out depending on the param-
eter indicating the ambient temperature.

10. The method for discharging a rechargeable battery
according to claim 8, further comprising the step:

determining the first threshold value depending on the

parameter indicating the ambient temperature.

11. The method for discharging a rechargeable battery
according to claim 8, wherein the at least one parameter is
selected from the ambient temperature, a geographical posi-
tion of the mobile terminal, a time of day and a time of year.

12. A computer program product which is stored on a
computer-readable memory and is functionally capable of
configuring a mobile terminal to execute the process accord-
ing to claim 1.

13. A mobile terminal, comprising:

a rechargeable battery; and

a processor system which is designed to

determine a charge status of the rechargeable battery;

compare the charge status with a threshold value; and

if the charge status exceeds the threshold value, increase
the energy consumption to discharge the battery.

14. The mobile terminal according to claim 13, wherein the
rechargeable battery is a lithium-ion rechargeable battery.
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15. The mobile terminal according to claim 13, wherein the
processor system is further designed to determine at least one
parameter which indicates an ambient temperature of the
mobile terminal.

16. The mobile terminal according to claim 13, further
comprising a communication device which is designed for
communication with a system function arranged outside the
mobile terminal.

17. The mobile terminal according to claim 16, wherein the
system function is selected from a temperature-sensor func-
tion, a position receiver function and a system clock function.

18. The mobile terminal according to claim 13, further
comprising:

a power supply system which is designed to activate the

processor system from a deactivated state.

19. The mobile terminal according to claim 18, further
comprising:

a control device which is designed to determine at least one
parameter which indicates an ambient temperature of
the mobile terminal and to transmit a control signal to at
least one of the processor system and the power supply
system based on the parameter.

20. The mobile terminal according to claim 13, wherein the

mobile terminal is a tablet PC or a smartphone.

21. A motor vehicle comprising a mobile terminal accord-
ing to claim 13 and a holding device for releasably holding the
mobile terminal.

22. The motor vehicle according to claim 21, further com-
prising an interface which is designed for charging the
rechargeable battery of the mobile terminal.
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