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Device and method for charging a terminal device

Description

The invention relates to a device and a method for charging a terminal.

The use of mobile terminals, in particular smartphones and tablets, has increased
dramatically in recent years. Such devices can be used not only for making
telephone calls, but also for surfing the Internet. The computer units used in the
mobile terminals are so powerful that even highly complex applications can be
run by means of the mobile terminals.

One problem when using such terminals is that the power of the integrated
rechargeable batteries is limited.

In order to charge terminals, it is known to connect these to a power outlet via a
charger. Mobile charging is also known, in which so-called power banks - devices
comprising powerful rechargeable batteries - are connected to the mobile
terminals in order to charge the latter. One fundamental problem with such
power banks is that they have to be carried along in order to enable a discharged
terminal to be charged at any time. This is on the one hand not efficient and
requires the purchase of multiple power banks so that a discharged power bank
can be charged while another one is being carried as a backup.

Deutsche Telekom has therefore started to rent out power banks to customers in
stores. Rental takes place only if a deposit is left in respect of the power bank in
question. Customers can exchange an empty power bank for a full one in various
stores.

Providing such “public” power banks requires a lot of effort.

Proceeding from this prior art, the problem addressed by the present invention is
that of providing a device for charging a terminal, which can be used efficiently.
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In particular, the aim is to enable such a device to be made available to the
public without there being any need for human interaction with the user.

The problem is solved according to the invention by an (external) device which
comprises:
- at least one port for connecting the device to a terminal;
- at least one memory for storing useful data;
- at least one rechargeable battery for supplying a charging current to the
terminal;
- at least one computer unit;
wherein the computer unit is configured, in particular programmed,
a) to send an authentication request to the terminal; and
b) to receive a response to the authentication request, wherein the charging
current is interrupted within a charging interval or the charging interval is
not initialized if successful authentication is not carried out by means of
the authentication request and response.

A core concept of the present invention is therefore that of providing a device, in
particular a power bank, which for its part carries out an authorization of the user
or of the terminal being used and provides a charging current on the basis of said
authorization. The authorization is carried out by means of an authentication
process, in which either the terminal itself and/or the user is authenticated.

To enable the charging current, use may be made of known access control
mechanisms. For example, the device may transmit an identification number to
the terminal, wherein the terminal requests from a central server a digital access
key, which may only be valid for a limited time. This requested access code may
be sent back to the device comprising the rechargeable battery as a response to
the authentication request. In this embodiment, the device may comprise a clock
which is synchronized with the server. In theory, numerous online methods for
authentication and/or authorization are conceivable. According to the invention,
preference is given to a method which can also be carried out offline.

In one embodiment, the device has a port which is suitable for connection to a
USB bus or a USB cable. In one embodiment, the port is a serial bus port.
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Serial bus ports are meanwhile widely used so that a high degree of device
compatibility can be achieved. In addition, serial bus ports, in particular USB
ports, can be used on the one hand to exchange data and on the other hand to
supply power to the terminal.

In one embodiment, the computer unit is configured to change back and forth
between a charging interval and a data transfer interval. In the charging interval,
a charging current is delivered to the connected terminal via the bus. In the data
transfer interval, data are exchanged between the memory of the device and the
terminal via the bus. In one embodiment, the access to the memory of the device
by the terminal is a read access.

The invention thus makes it possible to use the existing wired connection
between the device and the terminal for charging and also for data exchange. In
this regard, it should be noted that a classification of the connection takes place
at the time of connection, for example when connecting a conventional USB
cable. The device connected to the terminal is thus classified either as a slave or
as a charging source. Simultaneous charging of the master — the terminal in the
example - and communication with the slave is not provided in many protocols.

The present invention solves this problem in that numerous changeovers between
charging intervals and data transfer intervals are carried out. Depending on the
selected changeover rate, a situation may be achieved in which the end user is
given the impression that charging and reading or writing are taking place
simultaneously.

The device can thus be used not only as a power bank but also simultaneously as
a data memory for providing relevant information. In one embodiment, the
memory contains product information which can be seen by the authorized user.

In one embodiment, at least one charging interval, preferably most charging
intervals (more than 90%), has a maximum length of less than 1 second. The
maximum length of a data transfer interval can be selected at will according to
the invention. In one embodiment, the maximum length of at least one data
transfer interval is less than 5 seconds. It is possible to make the charging
intervals and data transfer intervals correspondingly shorter, for example with a
maximum length of less than 3 or less than 2 or less than 1 second. Short



4

intervals have the advantage that the end user and the application using the data
connection are barely impacted by the changeover. In other words, the
impression is given that charging and communication are taking place quasi-
simultaneously.

In one embodiment, over a period of 1 minute, the sum of the charging intervals
is greater than the sum of the data transfer intervals. For example, the sum of
the charging intervals may be 10 or 20 or 30% greater than the sum of the data
transfer intervals. Modern data connections have such a high data transfer rate
that a very high data throughput can be achieved even if the cable connection is
used relatively briefly for data transfer.

In one embodiment, the device, for example the power bank, comprises a switch
for interrupting a data transfer interval and/or a data connection. The switch may
be configured as a relay and/or transistor. In theory, the switch may comprise a
plurality of relays and/or transistors. According to the invention, the changeover
between a data transfer interval and a charging interval may be initialized in that
an existing physical connection is either interrupted or short-circuited. According
to the invention, the switch can be used for this. After the interruption or the
short circuit, the relationship between the devices, that is to say between the
external device comprising the rechargeable battery and the terminal, is usually
renegotiated. If the device according to the invention assumes a different status
after the connection has been interrupted or short-circuited, the terminal will
classify the external device differently. In this regard, it is possible to change
between a classification as a slave and a classification as a charger, without any
intervention having to be made in the driver software of the terminal. By virtue of
this method, it is possible to change not only from a data transfer interval to a
charging interval but also from a charging interval to a data transfer interval. In
the USB standard, the external device may signal that it would like to serve as a
charger by connecting the data lines D+ and D- through a resistance of less than
300 Ohm, in particular less than 200 Ohm. In one simple embodiment, the two
data lines D+ and D- can simply be short-circuited. In this case, the terminal will
assume that the connected external device is a charger. If, after the connection
to the terminal has been interrupted, the external device removes the short-
circuit connection or the resistance, no such classification as a charger will take
place. The external device can then assume the role of a slave and provide data.
According to the invention, the computer unit may be configured to operate said
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switch accordingly so that the changeover between the data transfer interval and
the charging interval functions without any problem.

In one embodiment, the rechargeable battery in the external device is a lithium
polymer battery or a lithium-ion battery. This may have a capacity of at least
1000 mAh, preferably at least 2000 mAh. In one embodiment, the rechargeable
battery has a capacity of at least 4000 mAh.

The at least one memory of the external device may be a semi-permanent
memory, for example a flash memory. The memory may have a capacity of at
least 500 MB, preferably at least 1 GB.

The bus may be a two-wire bus, a four-wire bus or a six-wire bus. The charging
interval may be defined such that, during the charging interval, a charging
current of greater than 200 mA, in particular greater than 300 mA, in particular
greater than 400 mA, flows from the external device to the terminal.

The computer unit may be configured to carry out the authentication repeatedly,
in particular at least once per minute and/or once per charging interval. The
repeated authentication ensures that the external device is not being used by an
unauthorized terminal or user. In addition, the authorization to use the external
device, in particular as a power bank, can be negotiated depending on the
situation. For example, an item of software installed on the terminal and
responding to the authentication request may decide whether to send a
corresponding response depending on the situation. When making this decision, it
may be taken into consideration whether the user of the terminal has identified
himself, whether a particular application is being run on the terminal and/or
whether certain information is being displayed on the terminal in a manner visible
to the user. By way of example, the information may be product information
which is stored in the memory of the external device. Using the described
approach, it is also possible to implement other restrictions with regard to using
the external device as a power bank. By way of example, it may be checked
whether the terminal is located in a predefined geographic region, for example a
department store. The computer unit may be configured to output the charging
current only when this condition is met. Stealing of the external device can thus
effectively be prevented.
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The problem mentioned in the introduction is also solved by a system which
comprises the (external) device comprising the rechargeable battery, as has
already been described, and a terminal containing an application. The application
or item of software is preferably configured to respond to the authentication
request from the external device. The (external) device of the system may have
some or all of the features already described.

In this connection, advantages similar to those already explained are obtained.

The application or item of software of the terminal may be configured to respond
to the authentication request only when predefined requirements or conditions
are met. Some of these requirements have already been explained. The
requirement may be, for example, that particular data or useful data are being
displayed on the display of the terminal. The application on the terminal may be
configured to detect this requirement or situation. The requirement may also be a
requirement that the terminal is located within a particular geographic region or
that the power being used (the receiving of a charging current) has been paid for
accordingly.

In one embodiment, the data or useful data are downloaded from the memory of
the external device.

The problem mentioned in the introduction is also solved by a method for
charging a terminal, which comprises the following steps:

- receiving an authentication request, preferably in a wired manner, from a
connected (external) device,

- checking whether data to be displayed are visible on a display of the
terminal;

- processing the authentication request;

- sending a response to the authentication request only when the data are
visible on the display;

- changing over to a charging interval for charging the terminal.

Here, too, advantages are obtained which correspond to those already described
in connection with the device and in connection with the system.
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The method may implement repeated changeovers between a/the charging
interval and a data transfer interval.

The problem mentioned in the introduction is also solved by a computer-readable
storage medium containing instructions which cause at least one computer unit to
implement the described method.

Further advantageous embodiments will emerge from the dependent claims.

The invention will be described below on the basis of exemplary embodiments,
which are explained in greater detail by means of drawings.

In the drawings:

Fig. 1 shows a schematic diagram of a mobile terminal which is connected
to a power bank;

Fig. 2 shows a chronological changeover between charging intervals and
data transfer intervals;

Fig. 3 shows a schematic detail view of the power bank of Fig. 1;

Fig. 4 shows an activity diagram of the interaction between the power
bank and the terminal according to Fig. 1.

According to Fig. 1, a terminal 10 according to the invention is connected to a
power bank 20 according to the invention via a USB cable 1. For the connection,
the mobile terminal 10 has a terminal USB port 14 and the power bank has a
power bank USB port 24. The connection is therefore a wired plug-in connection,
for which the conventional USB plugs can be used.

The mobile terminal comprises a terminal computer unit, a terminal memory 12
and a terminal display 13.

The power bank 20 likewise has a computer unit, namely the power bank
computer unit 21. A power bank memory 22 and a power bank battery 26 are
also provided.



The power bank computer unit 21 runs an application which makes it possible to
provide power for the terminal 10 in a charging interval L1, L2, L3 and to provide
data for the mobile terminal 10 in a data transfer interval D1, D2, D3. In one
exemplary embodiment according to the invention, changeovers take place
between the charging intervals L1, L2, L3 and the data transfer intervals D1, D2,
D3, as shown by way of example in Fig. 2.

Fig. 3 shows by way of example how a changeover between a charging interval
L1, L2, L3 and a data transfer interval D1, D2 and D3 can be implemented.

The figure shows the mobile terminal and the power bank 20, which are
connected via the cable 1. The cable 1 comprises four wires/lines:

 VBUS
« GND
. D-
« D+

The data lines D+, D- are connected to the memory 22 of the power bank 20. It
is thus possible to exchange data between the power bank 20 and the mobile
terminal 10 via the data lines. The power bank 20 also has a resistor 27, which
establishes a low-resistance connection between the data lines D- and D+ when
the switch 25 is closed. By generating this “short circuit”, it is possible to signal
to the terminal 10 that the power bank 20 is a device which is suitable for
providing a charging current. When there is no such low-resistance connection
between the data lines D- and D+, the power bank can be classified as a slave,
so that it is possible to read and write data from and to the power bank memory
22.

Fig. 4 shows an activity diagram which explains the invention in greater detail.
Once the USB cable 1 has been connected, first (without authentication) a first
charging phase can be implemented by the power bank computer unit 21 in the
charging interval L1. In this charging interval L1, the “short circuit” described
with reference to Fig. 3 exists. The connected mobile terminal can draw power
from the power bank battery 26 (cf. Fig. 1). After a predefined period of time, for
example 5 seconds, the power bank computer unit 21 interrupts the connection
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to the mobile terminal 10 so that a data connection is established for exchanging
data. Data exchange interval D1 begins. At the same time, the power bank
computer unit 21 sends an authentication request Reql to the mobile terminal 10
and waits to receive a response Resl. As soon as the response Resl has been
received, the power bank computer unit 21 carries out a verification process and
ascertains whether the response Resl is the correct response to the
authentication Request Reql that was sent. If this is the case, a change back to a
charging mode takes place once the data transfer interval L1 has elapsed.
Charging interval L2 begins. To initialize the charging interval L2, it may be
necessary that first the connection to the mobile terminal is physically
interrupted. Thereafter, the data cables D+ and D- are connected by means of
the switch 25 and the resistor 27. Once the charging interval L2 has elapsed, a
change back to a data transfer interval D2 can take place. Simultaneously or with
a time offset, a reauthentication may take place by means of a further
authentication request Reg2. The response Res2 to the request is again verified
and a change back to a charging interval, for example L2, is permitted only if the
verification V is successful.

According to the invention, it is not mandatory for an authentication to precede
each charging interval L1, L2, L3. The authentication may take place at random
or regularly at longer time intervals.

It is also not mandatory for a resistor 27 to be connected between the data lines
D- and D+. In one exemplary embodiment according to the invention, the lines
are simply short-circuited.

The described cutting of the connection may take place in that a further switch is
provided for interrupting the line VBUS or GND. In theory, also all the lines
shown in Fig. 3 can be interrupted. Optionally, it is also possible to omit a
physical interruption when changing between a data interval and a charging
interval, since the generation of the “short circuit” is already sufficient to force a
reinitialization of the connection.

A person skilled in the relevant art knows numerous ways in which the present
invention can be modified in order to achieve the predefined aims.
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List of reference signs

1 USB cable

10 mobile terminal

11 terminal computer unit
12 terminal memory

13 terminal display

14 terminal USB port

20 power bank

21 power bank computer unit
22 power bank memory
24 power bank USB port
25 switch

26 power bank battery

27 resistor

L1, L2, L3  charging interval

D1, D2, D3 data transfer interval

\ verification

Reql, Req2 authentication request

Resl, Res2 response to authentication request
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Claims

Device, in particular a power bank (20), comprising:

- at least one port (24) for connecting the device to a terminal (10);

- at least one memory (22) for storing useful data;

- at least one rechargeable battery (26) for supplying a charging current
to the terminal;

- at least one computer unit (21);

characterized in that

the computer unit (21) is configured, in particular programmed,

a) to send an authentication request (Reql) to the terminal (10); and

b) to receive a response (Resl) to the authentication request (Reql),
wherein the charging current is interrupted within a charging interval
(L1, L2, L3) or the charging interval (L1, L2, L3) is not initialized if
successful authentication is not carried out by means of the
authentication request (Reql) and response (Resl).

Device according to claim 1,

characterized in that

the port (24) comprises a preferably serial bus port, in particular for a
USB bus.

Device according to claim 1 or 2, in particular according to claim 2,
characterized in that

the computer unit (21) is configured, in particular programmed,
alternately to deliver the charging current to the connected terminal via
the bus in charging intervals (L1, L2, L3) and to exchange useful data
between the memory (22) and the terminal (10) via the bus in data
transfer intervals (D1, D2, D3).

Device according to one of the preceding claims, in particular according
to claim 3,

characterized in that

at least one charging interval and/or data transfer interval (D1, D2, D3)
has a maximum length of less than 5 seconds, in particular less than one
second.
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Device according to one of the preceding claims, in particular according
to claim 3 or 4,

characterized in that

over a period of 1 minute, the sum of the charging intervals (L1, L2, L3)
is greater, in particular at least 10% or 30% greater, than the sum of the
data transfer intervals (D1, D2, D3).

Device according to one of the preceding claims, in particular according
to one of claims 3 to 5,

characterized by:

at least one switch (25), for example a relay or transistor, for interrupting
a data transfer interval (D1, D2, D3) and/or a data connection.

Device according to one of the preceding claims,

characterized in that

the at least one rechargeable battery (26) is a lithium polymer battery or
a lithium-ion battery and/or has a capacity of at least 1000 mAh, in
particular at least 2000 mAh, in particular at least 4000 mAh.

Device according to one of the preceding claims,

characterized in that

the at least one memory (22) comprises a semi-permanent memory, in
particular a flash EEPROM, and/or has a capacity of at least 500 MB, in
particular at least 1 GB.

Device according to one of the preceding claims,

characterized in that

the bus is a two-wire bus or a six-wire bus and/or the charging current in
the charging interval (L1, L2, L3) is greater than 400 mA.

Device according to one of the preceding claims,

characterized in that

the computer unit (21) is configured, in particular programmed, to carry
out the authentication repeatedly, in particular at least once per minute
and/or once per charging interval (L1, L2, L3).

System, comprising:
- a device according to one of the preceding claims;
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- a terminal (10) containing an application which is configured to
respond to the authentication request (Reql).

System according to claim 11,

characterized in that

the application is configured to respond to the authentication request
(Reql) only when predefined requirements are met, in particular the
displaying of (useful) data output by the application.

System according to claim 12,

characterized in that

the application is configured to download the data to be output at least
partially from the device.

Method for charging a terminal (10), comprising the steps:

- receiving an authentication request (Reql), preferably in a wired
manner, from a connected device (20), in particular according to one
of claims 1 to 10,

- checking whether the data to be displayed are visible on a display (13)
of the terminal (10);

- processing the authentication request (Reql);

- sending a response (Resl) to the authentication request (Reql) only
when the data are visible on the display (13);

- changing over to a charging interval (L1, L2, L3) for charging the
terminal (10).

Method according to claim 14,

characterized in that

repeated changeovers take place between a/the charging interval (L1, L2,
L3) and a data transfer interval (D1, D2, D3).

Computer-readable storage medium containing instructions which cause
the (at least) one computer unit (11) to implement a method according to
one of claims 14 or 15 when the instructions are executed by the
computer unit (11).



