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DESCRIPTION
TECHNICAL FIELD

[0001] The present disclosure relates to the mobile terminal field, and more particularly, to a 
quick-charging control method and system.

BACKGROUND

[0002] With the time goes on, the Internet and mobile communication networks provide a large 
number of function applications. A user cannot only use the mobile terminal to perform a 
conventional application, such as answering the phone or making a call, but can also use the 
mobile terminal to browse webpages, transmit pictures and play games, etc.

[0003] With the increasing use of the mobile terminal, the mobile terminal requires frequent 
charging. In addition, according to charging requirements of users, some terminals can accept 
high-current charging without monitoring the charging current (for example, the charging 
current is 2A). Moreover, many charging adapters are developed, via which the high-current 
charging can be performed constantly. Although the charging time is reduced to some extent, 
the high charging current can cause some safety risks, for example, a damage to the cell and 
the charging circuit in the mobile terminal, or even a fire, if the charging adapter is not 
disconnected in time when the cell is fully charged. Thus, there is a need to control the whole 
charging process of the cell.

[0004] WO 2009/119271 A1 provides an assembled cell system. The system includes an 
assembled cell (11) including a plurality of cells (11-1 ...11-n) connected in series, a voltage 
detecting unit (12) which detects a voltage of the cell, a setting unit (32) which sets a charging 
current setting value so as to lower the charging current setting value of the assembled cell, 
when at least one of the detected cell voltages reaches a predetermined charge termination 
upper limit voltage, and a switch unit (15) which stops the charge, when the lowest cell voltage 
is lower than a predetermined charge termination lower limit voltage at a time when at least 
one of the cell voltages reaches the charge termination upper limit voltage.

SUMMARY

[0005] Embodiments of the present disclosure are to provide a quick-charging control method
and a quick-charging control system, so as to avoid problems in the related art that the cell and
the charging circuit is easily damaged, if there is no charging control when the charging
adapter charges the cell of the mobile terminal using a constant, single and high charging
current.
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[0006] In at least one embodiment, a quick-charging control method is provided to be applied 
to a charging system including a charging adapter and a mobile terminal. The quick-charging 
control method includes:

with a first controller, obtaining a voltage value of a cell via a cell connector, and sending the 
voltage value of the cell to a second controller, in which the mobile terminal includes the first 
controller, the cell connector and the cell, the charging adapter includes the second controller;

with the second controller, searching a threshold segment table to find a current regulation 
instruction matched with a threshold segment containing the voltage value of the cell, and 
sending the current regulation instruction to a regulation circuit, in which the charging adapter 
includes the regulation circuit, and the threshold segment table records one or more threshold 
segments and current regulation instructions having a mapping relation with the threshold 
segments;

with the regulation circuit, performing a current regulation according to the current regulation 
instruction, and outputting a power signal after the current regulation, such that the charging 
adapter outputs the power signal after the current regulation;

with the second controller, sending a second switch-off instruction to the first controller and a 
second switch circuit respectively if second abnormal charging information is detected, in which 
the charging adapter includes the second switch circuit; and

with the second switch circuit, controlling the charging adapter to stop sending the power signal 
after the current regulation if the second switch circuit receives the second switch-off 
instruction.

[0007] In at least one embodiment, a quick-charging control system is provide to include a 
charging adapter including a second controller, a regulation circuit and a second switch circuit 
and a mobile terminal including a cell connector, a first controller and a cell;
the first controller is configured to obtain a voltage value of the cell via the cell connector, and 
to send the voltage value of the cell to the second controller;
the second controller is configured to search a threshold segment table to find a current 
regulation instruction matched with a threshold segment containing the voltage value of the 
cell, to send the current regulation instruction to the regulation circuit, and to send a second 
switch-off instruction to the first controller and the second switch circuit respectively if second 
abnormal charging information is detected;
the regulation circuit is configured to perform a current regulation according to the current
regulation instruction, to output a power signal after the current regulation, such that the
charging adapter outputs the power signal after the current regulation; and
the second switch circuit is configured to control the charging adapter to stop sending the
power signal after the current regulation if the second switch-off instruction is received.
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[0008] Some embodiments of the present disclosure at least have the following benefits. The 
second controller in the charging adapter obtains the voltage value of the cell in mobile 
terminal in real time, and determines whether there is a need to regulate the current value of 
the power signal outputted from the charging adapter (the power signal outputted from the 
regulation circuit after the current regulation) according to the threshold segment table and the 
voltage value of the cell. Moreover, during the charging process, if the second controller 
detects the second abnormal charging information, the second switch circuit is switched off 
timely, such that the charging adapter stops charging the cell of the mobile terminal. Thus, the 
charging current flowing into the cell can be adjusted in time so as to avoid over-charging the 
cell, and the charging adapter can be prevented from charging the cell of the mobile terminal if 
an abnormal charging occurs, such that the charging circuit in the mobile terminal and the 
charging circuit in the charging adapter can be protected effectively.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In order to make the technical solutions of embodiments of the present disclosure more 
clearly, the accompanying drawings used in the description of embodiments of the present 
disclosure are briefly described hereunder. Obviously, the described drawings are merely 
some embodiments of present disclosure. For persons skilled in the art, other drawings can be 
obtained based on these drawings without any creative work.

Fig. 1 is a first flow chart of a quick-charging control method according to an embodiment of 
the present disclosure.

Fig. 2 is a flow chart of step S3 in a quick-charging control method according to an 
embodiment of the present disclosure.

Fig. 3 is a second flow chart of a quick-charging control method according to an embodiment 
of the present disclosure.

Fig. 4 is a third flow chart of a quick-charging control method according to an embodiment of 
the present disclosure.

Fig. 5 is a first block diagram of a quick-charging control system according to embodiment of 
the present disclosure.

Fig. 6 is a second block diagram of a quick-charging control system according to an 
embodiment of the present disclosure.

Fig. 7 is a third block diagram of a quick-charging control system according to an embodiment 
of the present disclosure.

Fig. 8 is a fourth block diagram of a quick-charging control system according to an
embodiment of the present disclosure.
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DETAILED DESCRIPTION

[0010] To make the objectives, the technical solutions, and the advantages of embodiments of 
the present disclosure clearer, the technical solutions in embodiments of the present disclosure 
are hereinafter described clearly and completely with reference to the accompanying drawings 
in embodiments of the present disclosure. It should be understood that, specific embodiments 
described herein are merely used to explain the present disclosure, but not used to limit the 
present disclosure. In order to illustrate the technical solutions of the present disclosure, 
specific embodiments are described in the following.

[0011] In embodiments of the present disclosure, "first" in "first charging interface", "first power 
wire", "first switch circuit", "first ground wire" and "first controller" is used for reference, and 
"second" in "second charging interface", "second switch circuit", "second power wire", "second 
ground wire" and "second controller" is also used for reference.

[0012] In at least one embodiment, the charging adapter in the present disclosure includes a 
power adapter, a charger, a terminal such as an IPAD and a smart phone which can output a 
power signal for charge a cell (a cell of a mobile terminal), or the like.

[0013] In an embodiment of the present disclosure, a second controller is added in the 
charging adapter, and a first controller is added in the mobile terminal. When the charging 
adapter charges the cell of the mobile terminal, the first controller communicates with the 
second controller, such that a quick-charging coordination is performed with respect to whether 
the charging adapter is needed (for example, the second controller asks the first controller 
whether there is a need to quick-charge the cell of the mobile terminal), and the charging 
current is regulated during the whole charging process, thus avoiding overcharging the cell 
effectively and ensuring a safe quick-charging.

[0014] Fig. 1 illustrates a first flow chart of a quick-charging control method according to an 
embodiment of the present disclosure. For illustration purposes, only the parts related to 
embodiments of the present disclosure are shown, which will be described in detail as follows.

[0015] The quick-charging control method provided by embodiments of the present disclosure 
is applied to a charging system including the charging adapter and the mobile terminal, and 
includes the followings.

[0016] In step S1, the first controller obtains a voltage value of the cell via a cell connector, and
sends the voltage value of the cell obtained to the second controller, in which the mobile
terminal includes the first controller, the cell connector and the cell, and the charging adapter
includes the second controller.

[0017] In step S2, the second controller searches a threshold segment table to find a current
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regulation instruction matched with a threshold segment containing the voltage value of the 
cell, and sends the current regulation instruction to the regulation circuit, in which the charging 
adapter includes the regulation circuit, and the threshold segment table records one or more 
threshold segments and current regulation instructions have a mapping relation with the 
threshold segments.

[0018] In step S3, the regulation circuit performs a current regulation according to the current 
regulation instruction, and outputs a power signal after the current regulation, such that the 
charging adapter outputs the power signal after the current regulation.

[0019] In step S4, the second controller sends a second switch-off instruction to the first 
controller and a second switch circuit respectively if second abnormal charging information is 
detected, in which the charging adapter includes the second switch circuit.

[0020] In step S5, the second switch circuit controls the charging adapter to stop outputting the 
power signal after the current regulation if the second switch circuit receives the second switch­
off instruction.

[0021] In general cases, electronic components capable of supporting high current (charging 
current larger than or equal to 3A) and/or charging circuits (including the charging circuit in the 
charging adapter (for example, a rectifier and filter circuit and a voltage and current regulation 
circuit) and the charging circuit in the mobile terminal) capable of supporting high current can 
be used to realize high-current charging for the cell. However, if the cell of the mobile terminal 
is charged with a constant high-current, additional impedances such as an internal resistance, 
a parasitic resistance and a coupling resistance can be introduced into the charging loop 
(including the charging circuit in the mobile terminal and the charging circuit in the charging 
adapter), and thus a larger heat dissipation (i.e., more heat energy) can be generated.

[0022] Thus, in embodiments of the present disclosure, in order to reduce the charging time, 
to reduce the heat dissipation, and to perform an overcharge protection on the cell, the second 
controller regulates the current value of the power signal outputted from the regulation circuit 
according to the threshold segment table and the voltage value of the cell received in real time 
when the first charging interface of the mobile terminal is coupled to the second charging 
interface of the charging adapter, so as to regulate the current value of the power signal 
flowing into the cell. Thus, through steps S1, S2 and S3, the charging adapter can perform a 
high-current charging on the cell of the mobile terminal with adjustable charging current.

[0023] In at least one embodiment, the threshold segment table is stored in the second
controller, and the threshold segment table can be preset according to control requirements on
the charging time and the charging current of charging the cell. The threshold segment table
records one or more threshold segments, and for each threshold segment (a numerical
interval), there is a voltage upper limit and a voltage lower limit. Moreover, the threshold
segment table records one or more current regulation instructions, each of which has one
corresponding threshold segment. In at least one embodiment, the voltage threshold segment
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consisting of all the threshold segments in the threshold segment table is continuous on the 
numerical. In this way, for each voltage value (the voltage value of the cell) detected, a 
corresponding current regulation instruction can be found.

[0024] Further, if the voltage value of the cell received subsequently jumps to another 
threshold segment from one threshold segment, the second controller will send a current 
regulation instruction matched with the other threshold segment to the regulation circuit.

[0025] When receiving the current regulation instruction, the regulation circuit outputs the 
power signal after the current regulation, in which the current value of the power signal 
outputted from the regulation circuit is equal to the current value specified by the current 
regulation instruction. Thus, the charging adapter sends the power signal outputted from the 
regulation circuit to the mobile terminal.

[0026] In at least one embodiment, if the second controller identifies second abnormal 
charging information according to data received, during a process in which the charging 
adapter charges the cell of the mobile terminal, the second controller sends a second switch­
off instruction to the second switch circuit, such that via the second switch circuit, sending the 
power signal (the power signal is outputted by the regulation circuit) to the mobile terminal is 
stopped timely. In at least one embodiment, the second abnormal charging information 
includes abnormal information such as information indicating an abnormal temperature of the 
charging adapter, information indicating that the charging adapter has been pulled out, and 
information indicating that the current or voltage value of the power signal outputted by the 
charging adapter is too high. Further, once the second abnormal charging information is 
detected, the second switch circuit is switched off timely, so as to prevent the charging adapter 
from sending the power signal to the mobile terminal.

[0027] In addition, when the second abnormal charging information is detected, the second 
controller also sends the second switch-off instruction to the first controller in addition to the 
second switch circuit, so as to notify the mobile terminal of a need to switch off the charging. 
Further, the first controller of the mobile terminal can execute corresponding operations 
according to the second switch-off instruction received. For example, when receiving the 
second switch-off instruction, the first controller also controls the first switch circuit to switch off, 
so as to switch off the charging to the cell via the first switch circuit.

[0028] In at least one embodiment, the threshold segment table is edited by a terminal having 
an editing function, and downloaded to the second controller after being edited. In at least one 
embodiment, when the voltage value of the cell is lower, the charging adapter outputs the 
power signal with high current (for example, 4A) for charging the cell. As the voltage value of 
the cell increases, the voltage value received by the second controller continuously jumps to a 
threshold segment with higher values from a threshold segment with lower values, and the 
second controller sends the current regulation instruction matched with the threshold segment 
with higher values to the regulation circuit according to the threshold segment table. The 
regulation circuit performs a current regulation according to the current regulation instruction, 
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and outputs the power signal with lower current (for example, 3A) for charging the cell. 
Accordingly, based on the threshold segment table, the current value of the power signal 
outputted by the regulation circuit is gradually reduced as the voltage value of the cell 
increases, thus reducing the charging time and avoiding overcharging the cell.

[0029] In at least one embodiment of the present disclosure, when the detected voltage value 
of the cell is in a range from OV to 4.3V, the charging adapter outputs the power signal with 4A 
for charging the cell; when the detected voltage value of the cell is in a range from 4.3V to 
4.32V, the charging adapter outputs the power signal with 3A for charging the cell; when the 
detected voltage value of the cell is in a range from 4.32V to 4.35V, the charging adapter 
outputs the power signal with 2Afor charging the cell; when the detected voltage value of the 
cell exceeds 4.35V, the charging adapter outputs the power signal with just hundreds of 
milliamps for charging the cell. Thus, by monitoring the voltage of the cell in real time, the 
charging adapter outputs high current (charging current with larger than 3A) to the cell for 
performing the high-current charging on the cell, when the voltage of the cell is lower. Further, 
when the voltage of the cell reaches a turn-off voltage threshold (i.e., when the cell is to be fully 
charged), the charging adapter outputs low current (charging current with hundreds of 
milliamps) to the cell for performing the low-current charging on the cell. In this way, not only 
overcharging the cell is avoided, the charging time is also reduced.

[0030] In another embodiment of the present disclosure, since additional impedances such as 
an internal resistance, a parasitic resistance and a coupling resistance will be introduced into 
the charging loop (including the charging circuit in the mobile terminal and the charging circuit 
in the charging adapter), and these impedances will consume part of current (this part of 
current will not flow into the cell of the mobile terminal), the current value specified by the 
current regulation instruction will be larger than the current value of the power signal input into 
the cell (considering the part of current consumed by the introduced impedances), so as to 
ensure that the current value flowing into the cell reaches the preset current value. In at least 
one embodiment, the current value specified by the current regulation instruction equals to a 
sum of the preset current value flowing into the cell and the current value of the part of current 
consumed by the introduced impedances. For example, if the desired current value of the 
power signal flowing into the cell is 3.2A, and the current value of the part of current consumed 
by the introduced impedances is 0.8A, then the current value specified by the current 
regulation instruction (i.e., the current value of the power signal outputted from the charging 
adapter) is set to 4A.

[0031] In an embodiment of the present disclosure, before step S1, the second controller 
sends a quick-charging request to the first controller. The first controller responds to the quick­
charging request of the second controller, and feeds back a quick-charging permission 
instruction to the second controller. The second controller sends a notification request for 
obtaining the voltage value of the cell to the first controller, via which the first controller is 
instructed to feed back the voltage value of the cell to the second controller in real time.

[0032] Specifically, in the present embodiment, if a conventional charging adapter is used to
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charge the cell of the mobile terminal, the conventional charging adapter does not have the 
second controller, and thus will not send the quick-charging request to the first controller for 
asking whether there is a quick-charging need. However, in embodiments of the present 
disclosure, the charging adapter is provided with the second controller, and the mobile terminal 
is provided with the first controller, such that the whole charging process can be monitored in 
real time through the communication between the first controller and the second controller.

[0033] Further, if the charging adapter has the capability of outputting high current, the first 
controller and the second controller will perform communication as to whether there is a quick­
charging need. Specifically, the second controller sends the quick-charging request to the first 
controller, for asking the first controller whether to accept the high-current charging of the 
charging adapter on the cell of the mobile terminal. If it is allowed to perform the high-current 
charging on the cell of the mobile terminal, the first controller sends the quick-charging 
permission instruction to the second controller, and then the second controller determines that 
the high-current charging for the cell of the mobile can be performed after receiving the quick­
charging permission instruction.

[0034] Further, the second controller sends the notification request to the first controller, and 
asks the first controller about the voltage value of the cell via the notification request. During 
the whole charging process, the cell connector coupled to the \ cell always obtains the voltage 
value of the cell in real time, and sends the obtained voltage value of the cell to the first 
controller in real time. Once the first controller receives the notification request, the first 
controller sends the voltage value of the cell to the second controller in response to the 
notification request.

[0035] In another embodiment of the present disclosure, the charging adapter further includes 
a current and voltage detection circuit.

[0036] Moreover, the second controller sends the second switch-off instruction to the first 
controller and the second switch circuit respectively if the second abnormal charging 
information is detected as follows.

[0037] The second controller obtains a current value and a voltage value of the power signal 
after the current regulation via the current and voltage detection circuit, and sends the second 
switch-off instruction to the first controller and the second switch circuit respectively if the 
current value of the power signal after the current regulation is greater than an overcurrent 
threshold and/or if the voltage value of the power signal after the current regulation is greater 
than an overvoltage threshold.

[0038] In the present embodiment, the current and voltage detection circuit is connected in
series between the regulation circuit and the second charging interface of the charging
adapter, and the current value and the voltage value of the power signal outputted from the
regulation circuit (the power signal after the current regulation) can be detected in real time via
the current and voltage detection circuit. Meanwhile, the second controller receives the
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detected current value and voltage value in real time.

[0039] Then, the second controller determines whether the obtained current value is larger 
than the overcurrent threshold (set according to the charging requirements of the charging 
adapter and the mobile terminal) and whether the obtained voltage value is larger than the 
overvoltage threshold (set according to the charging requirements of the charging adapter and 
the mobile terminal), and sends the second switch-off instruction to the first controller and the 
second switch circuit respectively if the obtained current value (the current value of the power 
signal after the current regulation) is larger than the overcurrent threshold and/or if the 
obtained voltage value (the voltage value of the power signal after the current regulation) is 
larger than the overvoltage threshold.

[0040] Further, the second switch circuit is switched off, and the charging adapter is prevented 
from charging the cell of the mobile terminal. Meanwhile, the first controller can also decide 
whether there is a need to execute corresponding operations, such as controlling the first 
switch circuit to switch off for stopping charging the cell via the first switch circuit, according to 
the received second switch-off instruction.

[0041] Fig. 2 illustrates a specific flow chart of step S3 in the quick-charging control method 
provided by embodiments of the present disclosure. For illustration purposes, only the parts 
related to embodiments of the present disclosure are shown, which will be described in detail in 
the following.

[0042] In another embodiment of the present disclosure, in order to ensure that the power 
signal outputted from the regulation circuit has a high current (the high current has the current 
value specified by the current regulation instruction), there is a need to monitor in real time 
whether the power signal outputted from the charging adapter has the current value specified 
by the current regulation instruction. Thus, the regulation circuit includes a current detection 
circuit.

[0043] Moreover, the regulation circuit performs the current regulation according to the current 
regulation instruction and outputs the power signal after the current regulation as follows.

[0044] In step S31, the current detection circuit detects a current value of the power signal 
outputted from the regulation circuit, and sends the detected current value to the second 
controller.

[0045] In step S32, the second controller calculates a difference between the detected current 
value and the current value specified by the current regulation instruction, and send a 
calibration instruction to the regulation circuit if an absolute value of the calculated difference is 
larger than a difference threshold.

[0046] In step S33, the regulation circuit calibrates the power signal according to the current 
difference specified by the calibration instruction, outputs the power signal after the calibration, 
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in which the current value of the power signal after the calibration is equal to the current value 
specified by the current regulation instruction.

[0047] In the present embodiment, the regulation circuit has the current detection circuit, via 
which the current value of the power signal outputted by the regulation circuit (i.e., the current 
value of the power signal outputted by the charging adapter) can be detected in real time. In at 
least one embodiment, the current detection circuit has a current detection resistor, via which 
the current value of the power signal outputted by the regulation circuit is detected in real time 
and converted to the voltage value, which is sent to the second controller. Then, the second 
controller determines the current value of the power signal outputted by the regulation circuit 
according to the received voltage value and the resistance of the current detection resistor.

[0048] Further, the second controller calculates the difference between the detected current 
value and the current value specified by the current regulation instruction, calculates the 
absolute value of the difference, and determines whether the absolute value is larger than the 
difference threshold. If the absolute value is larger than the difference threshold, the second 
controller feeds back the calibration instruction to the regulation circuit, such that the regulation 
circuit regulates the current value of the power signal outputted timely according to the 
calibration instruction. In at least one embodiment, the difference threshold can be pre­
adjusted according to the actual working environment of the regulation circuit.

[0049] Further, if the regulation circuit receives the calibration instruction, it indicates that the 
current value of the power signal outputted by the regulation circuit has a higher deviation from 
the current value specified by the current regulation instruction, and the regulation circuit 
needs to perform the current regulation again, specifically, performs the current regulation 
according to the current difference specified by the calibration instruction, for ensuring that the 
current value of the power signal outputted by the regulation circuit is equal to the current 
value specified by the current regulation instruction.

[0050] In a specific embodiment of the present disclosure, the regulation circuit further 
includes a voltage and current regulation circuit, which obtains the original power signal after 
performing the rectification and filter on the commercial power. In order to calibrate the power 
signal outputted by the regulation circuit according to the calibration instruction, the regulation 
circuit will determine a voltage regulation instruction according to the current difference 
specified by the calibration instruction during regulating the voltage of the original power signal, 
and sends the voltage regulation instruction to the voltage and current regulation circuit. The 
voltage and current regulation circuit performs the voltage regulation according to the voltage 
regulation instruction, and outputs the power signal after the voltage regulation. Since the 
power signal after the voltage regulation will flow through the current detection resistor, it is 
possible to re-detect by the current detection resistor whether the current value of the power 
signal after the voltage regulation is equal to the current value specified by the current 
regulation instruction. When the current value of the power signal flowing through the current 
detection resistor (the power signal after the voltage regulation) is equal to the current value 
specified by the current regulation instruction, the regulation circuit stops determining the
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voltage regulation instruction according to the received calibration instruction, and the voltage 
and current regulation circuit stops performing the voltage regulation.

[0051] Thus, in order to ensure in real time that the current value of the power signal outputted 
by the regulation circuit is equal to the current value specified by the current regulation 
instruction, a real-time detection is performed by the current detection circuit, and if the current 
is too high or too low, the current value is fed back to the second controller. The second 
controller generates the calibration instruction according to the feedback current value and 
sends the calibration instruction to the regulation circuit. The regulation circuit determines the 
voltage regulation instruction according to the calibration instruction and sends the voltage 
regulation instruction to the voltage and current regulation circuit. Further, the voltage and 
current regulation circuit performs the voltage regulation according to the voltage regulation 
instruction, and outputs the power signal after the voltage regulation. Then, whether the 
current value of the power signal after the voltage regulation is equal to the current signal 
specified by the current regulation instruction is detected again by the current detection 
resistor.

[0052] Fig. 3 is a second flow chart of a quick-charging control method according to an 
embodiment of the present disclosure. For illustration purposes, only the parts related to 
embodiments of the present disclosure are shown, which will be described in detail in the 
following.

[0053] In another embodiment of the present disclosure, after the regulation circuit performs 
the current regulation and outputs the power signal after the current regulation, the quick­
charging control method further includes following steps.

[0054] In step S6, the charging adaptor sends the power signal to a first charging interface of 
the mobile terminal via a second charging interface, such that the charging adapter charges 
the cell of the mobile terminal, in which the first power wires of the first charging interface is 
coupled to the second power wires of the second charging interface, the first ground wires of 
the first charging interface is coupled to the second ground wires of the second charging 
interface, and there are P first power wires, Q first ground wires, where P is greater than or 
equal to 2, and Q is greater than or equal to 2.

[0055] In the present embodiment, the existing MICRO USB interface (including the MICRO 
USB plug of the charging adapter and the MICRO USB socket of the mobile terminal) merely 
includes one power wire and one ground wire, such that the charging loop can be formed only 
by the power wire and the ground wire, and thus the charging current is generally hundreds of 
milliamps and generally less than 3A.

[0056] For this, the present embodiment provides the first charging interface capable of
supporting the high-current charging (the charging current above 3A). Since the first charging
interface has at least two first power wires and at least two first ground wires, the mobile
terminal can support the high-current charging when being charged via the first charging
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interface.

[0057] In addition, if the charging adapter plugged with the first charging interface is the 
conventional charging adapter (for example, the charging adapter which uses the existing 
MICRO USB interface to charge), only the conventional charging can be performed (the only 
one power wire of the MICRO USB interface is plugged with the one first power wire of the first 
charging interface, the only one ground wire of the MICRO USB interface is plugged with the 
one first ground wire of the first charging interface, and the cell is charged using the only one 
power wire and the only one ground wire).

[0058] In at least one embodiment, there are P second power wires, and Q second ground 
wires.

[0059] The P first power wires of the first charging interface are coupled to the P second power 
wires of the second charging interface correspondingly, and the Q first ground wires of the first 
charging interface are coupled to the Q second ground wires of the second charging interface 
correspondingly.

[0060] In the present embodiment, when the first charging interface is coupled to the second 
charging interface, at least two charging loops can be formed (the number of the charging 
loops is the minimum value of P and Q). Thus, by coupling the first charging interface with the 
second charging interface, the high-current charging (the charging current above 3A) can be 
supported. Further, the charging adapter can output the power signal with high current (e.g. 
the power signal of 4A) when the voltage value of the cell is lower (for example, the voltage 
value of the cell is lower than 4.3V), so as to charge the cell of the mobile terminal with the 
high-current.

[0061] In at least one embodiment, the power wire and the ground wire of the existing MICRO 
USB interface are made of metal copper foil whose electric conductivity is less than 20%, but 
the first power wires and the first ground wires included in the first charging interface provided 
by the present embodiment and the second power wires and the second ground wires included 
in the second charging interface provided by the present embodiment are made of phosphor 
bronze C7025 whose electric conductivity reaches 50%. Thus, the charging current can be 
further enhanced base on the case that at least two charging loops (including at least two first 
power wires, at least first ground wires, at least two second power wires and at least two 
ground wires) are used to charge. In at least one embodiment, the first power wires and the 
first ground wires included in the first charging interface provided by the present embodiment 
and the second power wires and the second ground wires included in the second charging 
interface provided by the present embodiment are made of chromium bronze C18400 whose 
electric conductivity reaches 70%, which can further enhance the charging current.

[0062] In another embodiment of the present disclosure, the mobile terminal further includes a
first switch circuit, which is controlled to switch on or off by the first controller. Thus, in the
present embodiment, the first switch circuit is added in the mobile terminal based on the
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existing charging circuit in the mobile terminal. When the second charging interface is coupled 
to the first charging interface, the cell can be charged via the existing charging circuit in the 
mobile terminal, and the first controller can also control the first switch circuit to switch on, such 
that the charging adapter can charge the cell via the existing circuit as well as via the switched- 
on first switch circuit.

[0063] As at least one embodiment of the present disclosure, when the first controller receives 
the quick-charging request sent by the second controller and the first controller detects that 
there is a first switch circuit, it indicates that the cell can be charged via the existing charging 
circuit in the mobile terminal as well as via the first switch circuit, thus realizing charging the cell 
with high current.

[0064] Further, the first controller feeds back the quick-charging permission instruction to the 
second controller, i.e., notifies the second controller that it is possible to charge the cell with 
high current. Meanwhile, the first controller sends the switch-on instruction to the first switch 
circuit.

[0065] When the first switch circuit receives the switch-on instruction, the first switch circuit is 
switched on, and the charging adapter can also charge the cell via the switched-on first switch 
circuit when charging the cell via the existing charging circuit in the mobile terminal.

[0066] Fig. 4 illustrates a third flow chart of a quick-charging control method according to an 
embodiment of the present disclosure. For illustration purposes, only the parts related to 
embodiments of the present disclosure are shown, which will be described in detail in the 
following.

[0067] In another embodiment of the present disclosure, the quick-charging control method 
can include following steps.

[0068] In step S7, the first controller sends a switch-off instruction to the second controller and 
the first switch circuit respectively if first abnormal charging information is detected, in which 
the first abnormal charging information includes an anode contact signal generated when an 
anode of the cell is not in good contact, a cathode contact signal generated when a cathode of 
the cell is not in good contact, and a temperature signal generated when a temperature of the 
cell is higher than a temperature threshold.

[0069] In step S8, if the first switch circuit receives the switch-off instruction, the charging loop 
for the charging adapter to charge the cell via the first switch circuit is switched off.

[0070] In the present embodiment, the first controller receives the charging information in real
time and analyzes whether the received charging information is the first abnormal charging
information. In at least one embodiment, the charging information is received via the cell
connector. For example, the cell connector generates the anode contact signal when detecting
whether the anode of the cell is in contact, generates the cathode contact signal when
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detecting whether the cathode of the cell is in contact, and generates the temperature signal 
when detecting the temperature of the cell, and sends the charging information such as the 
anode contact signal, the cathode contact signal and the temperature signal to the first 
controller.

[0071] Further, if the first controller determines that the received charging information is the 
first abnormal charging information, the first controller sends the switch-off instruction to the 
first switch circuit. For example, the first controller determines that the first abnormal charging 
information is detected and sends the switch-off instruction to the first switch circuit, if 
determining that the anode charging contact is not in contact with the anode of the cell well 
according to the anode contact signal received, or if determining that the cathode charging 
contact is not in contact with the cathode of the cell well according to the cathode contact 
signal received, or if determining that the temperature of the cell exceeds the temperature 
threshold according to the temperature signal. Further, the first switch circuit is switched off, so 
as to stop charging the mobile terminal via the first switch circuit.

[0072] If the first controller determines that the received charging information is the first 
abnormal charging information, the first controller also sends the switch-off instruction to the 
second controller while sending the switch-off instruction to the first switch circuit. The second 
controller can execute corresponding operations according to the received switch-off 
instruction, for example, can control the second switch circuit to switch off for preventing the 
charging adapter from sending the power signal to the mobile terminal.

[0073] As at least one embodiment of the present disclosure, the first controller determines 
whether the obtained voltage value of the cell is greater than the turn-off voltage threshold, 
and sends the switch-off instruction to the first switch circuit if the obtained voltage value of the 
cell is greater than the turn-off voltage threshold. When the first switch circuit receives the 
switch-off instruction, the charging loop for the charging adapter to charge the cell via the first 
switch circuit is switched off.

[0074] Specifically, during the whole charging process for the cell, the cell connector always 
obtains the voltage value of the cell in real time, and sends the voltage value of the cell to the 
first controller. When the cell is charged via the first switch circuit, the first controller determines 
whether the obtained voltage value of the cell is greater than the turn-off voltage threshold in 
real time. If the obtained voltage value of the cell is greater than the turn-off voltage threshold, 
the first controller sends the switch-off instruction to the first switch circuit. When the first switch 
circuit receives the switch-off instruction, the first switch circuit is switched off. Further, the 
charging adapter can charge the cell of the mobile merely via the existing charging circuit in 
the mobile terminal, but can not charge the cell via the switched-off first switch circuit.

[0075] In at least one embodiment, when the obtained voltage value of the cell is greater than
the turn-off voltage threshold, the second controller can also send the current regulation
instruction to the regulation circuit, and the power signal with lower current (for example,
hundreds of milliamps) outputted by the regulation circuit is specified by the current regulation
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instruction.

[0076] In an embodiment of the present disclosure, the first controller can be a controller 
existing in the mobile terminal.

[0077] In another embodiment of the present disclosure, the mobile terminal not only has a 
third controller (already existed in the mobile terminal) used for handling applications, but also 
has the first controller which controls the first switch circuit and controls charging the cell of the 
mobile terminal.

[0078] Further, the first controller can forward the voltage value of the cell received in real time 
to the third controller, and the third controller determines whether the obtained voltage value of 
the cell is greater than the turn-off voltage threshold. If the obtained voltage value of the cell is 
greater than the turn-off voltage threshold, the third controller sends a first switch-off 
instruction to the first controller, and then the first controller sends the switch-off instruction to 
the first switch circuit. In at least one embodiment, if the obtained voltage value of the cell is 
greater than the turn-off voltage threshold, the third controller directly sends the switch-off 
instruction to the first switch circuit. When the first switch circuit receives the switch-off 
instruction, the charging loop for the charging adapter to charge the cell via the first switch 
circuit is switched off.

[0079] In at least one embodiment of the present disclosure, the first controller receives the 
charging information (including the anode contact signal, the cathode contact signal and the 
temperature signal) sent by the cell connector in real time, and forwards the charging 
information to the third controller.

[0080] Further, the third controller determines whether the charging information received is the 
first abnormal charging information, for example, determines whether the anode charging 
contact of the first switch circuit and the charging circuit in the mobile terminal is in good 
contact with the anode of the cell well according to the anode contact signal, determines 
whether the cathode charging contact of the first switch circuit and the charging circuit in the 
mobile terminal is in good contact with the cathode of the cell according to the cathode contact 
signal, and determines whether the temperature of the cell exceeds the temperature threshold 
according to the temperature signal.

[0081] Further, if the third controller determines that the charging information received is the 
first abnormal charging information, the third controller sends the switch-off instruction to the 
first switch circuit and the second controller, such that the first switch circuit is switched off, and 
the charging adapter is prevented from charging the cell via the first switch circuit. For 
example, if it is determined that the anode charging contact is not in good contact with the 
anode of the cell according to the anode contact signal, or if it is determined that the cathode 
charging contact is not in good contact with the cathode of the cell according to the cathode 
contact signal, or if it is determined that the temperature of the cell exceeds the temperature 
threshold according to the temperature signal, the charging information received is determined
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as the first abnormal charging information.

[0082] In at least one embodiment of the present disclosure, when the MICRO USB interface 
of the existing charging adapter is coupled to the first charging interface of the mobile terminal, 
the charging is performed via the existing charging circuit in the mobile terminal. Based on the 
existing charging circuit in the mobile terminal, the mobile terminal of the present embodiment 
is also added with a first switch circuit. Further, when the second charging interface is coupled 
to the first charging interface, not only the charging is performed via the existing charging 
circuit in the mobile terminal, but also the first controller controls the first switch circuit to switch 
on, such that the charging adapter can charge the cell via the switched-on first switch circuit 
while charging the cell via the existing charging circuit. Thus, when the second charging 
interface is coupled to the first charging interface, the first controller controls to charge the cell 
via the existing charging circuit in the mobile terminal and/or via the first switch circuit in the 
mobile terminal according to charging requirements.

[0083] Fig. 5 illustrates a first structure of a quick-charging control system according to an 
embodiment of the present disclosure. For illustration purposes, only the parts related to 
embodiments of the present disclosure is provided, which will be described in detail in the 
following.

[0084] In at least one embodiment, the quick-charging control system provided by 
embodiments of the present disclosure can use the quick-charging control method provided by 
embodiments of the present disclosure, and the quick-charging control method provided by 
embodiments of the present disclosure can be applied to the quick-control system provided by 
embodiments of the present disclosure.

[0085] Embodiments of the present disclosure provide a quick-charging control system, and 
the quick-charging control system includes a charging adapter 2 including a second controller 
21, a regulation circuit 22 and a second switch circuit 23 and a mobile terminal 1 including a 
cell connector, a first controller 11 and a cell.

[0086] The first controller 11 is configured to obtain a voltage value of the cell via the cell 
connector, and sends the voltage value of the cell obtained to the second controller 21.

[0087] The second controller 21 is configured to search a threshold segment table to find a 
current regulation instruction matched with a threshold segment containing the voltage value of 
the cell, to send the current regulation instruction to the regulation circuit 22, and to send a 
second switch-off instruction to the first controller 11 and the second switch circuit 23 
respectively if second abnormal charging information is detected.

[0088] The regulation circuit 22 is configured to perform a current regulation according to the
current regulation instruction, and to output a power signal after the current regulation, such
that the charging adapter 2 outputs the power signal after the current regulation.
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[0089] The second switch circuit 23 is configured to control the charging adapter 2 to stop 
outputting the power signal after the current regulation if the second switch-off instruction is 
received.

[0090] Fig. 6 illustrates a second structure of a quick-charging control system according to an 
embodiment of the present disclosure. For illustration purposes, only parts related to 
embodiments of the present disclosure are shown, which will be described in detail in the 
following.

[0091] In another embodiment of the present disclosure, the regulation circuit 22 includes a 
current detection circuit 221.

[0092] The current detection circuit 221 is configured to detect a current value of the power 
signal outputted by the regulation circuit 22 and to sends the current value detected to the 
second controller 21.

[0093] The second controller 21 is further configured to calculate a difference between the 
current value detected and the current value specified by the current regulation instruction, and 
to send a calibration instruction to the regulation circuit 22 if an absolute value of the difference 
calculated is greater than a difference threshold.

[0094] The regulation circuit 22 is further configured to calibrate the power signal according to 
the current difference specified by the calibration instruction, and to output the power signal 
after the calibration, in which the current value of the power signal after the calibration is equal 
to the current value specified by the current regulation instruction.

[0095] Fig. 7 illustrates a third structure of a quick-charging control system according to an 
embodiment of the present disclosure. For illustration purposes, only parts related to 
embodiments of the present disclosure are shown, which will be described in detail in the 
following.

[0096] In another embodiment of the present disclosure, the charging adapter further includes 
a current and voltage detection circuit 24.

[0097] The second controller 21 is further configured to obtain a current value and a voltage 
value of the power signal after the current regulation via the current and voltage detection 
circuit 24, and to send a second switch-off instruction to the second switch circuit 23 if the 
current value of the power signal after the current regulation is higher than an overcurrent 
threshold and/or the voltage value of the power signal after the current regulation is higher 
than an overvoltage threshold.

[0098] In another embodiment of the present disclosure, the charging adapter 2 is further
configured to send the power signal to the first charging interface of the mobile terminal 1 via
the second charging interface, such that the charging adapter 2 charges the cell of the mobile
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terminal 1. There are P first power wires and Q first ground wires in the first charging interface, 
there are P second power wires and Q second ground wires in the second charging interface, 
the P first power wires are coupled to the P second power wires correspondingly, and the Q 
first ground wires are coupled to the Q second ground wires corresponding, where P is greater 
than or equal to 2, and Q is greater than or equal to 2.

[0099] Fig. 8 illustrates a fourth structure of a quick-charging control system according to an 
embodiment of the present disclosure. For illustration purposes, only parts related to 
embodiments of the present disclosure are shown, which will be described in detail in the 
following.

[0100] In another embodiment of the present disclosure, the mobile terminal 1 further includes 
a first switch circuit 12.

[0101] The first controller 11 is further configured to send a switch-off instruction to the second 
controller 21 and the first switch circuit 12 when first abnormal charging information is 
detected, in which the first abnormal charging information includes an anode contact signal 
generated when an anode of the cell is not in good contact, a cathode contact signal 
generated when a cathode of the cell is not in good contact, and a temperature signal 
generated when a temperature of the cell is greater than a temperature threshold.

[0102] The first switch circuit 12 is configured to switch off the charging loop for the charging 
adapter to charge the cell via the first switch circuit 12 if the switch-off instruction is received.
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PATENTKRAV

1. Fremgangsmåde til hurtigladestyring, anvendt på et ladesystem, som omfatter en 

ladeadapter (2) og en mobil terminal (1), og hvor fremgangsmåden omfatter:

med en første styreindretning (11), at hente (SI) en spændingsværdi af en celle via 

en celleforbinder, og at sende (SI) spændingsværdien af cellen til en anden styreindret­

ning (21), hvor den mobile terminal (1) omfatter den første styreindretning (11), cellefor­

binderen og cellen, hvor ladeadapteren (2) omfatter den anden styreindretning (21);

med den anden styreindretning (21), at søge (S2) i en grænseværdisegmenttabel, 

for at finde en strømreguleringsinstruktion, som er matchet med et grænseværdisegment, 

der indeholder spændingsværdien af cellen, og at sende (S2) strømreguleringsinstruktio­

nen til et reguleringskredsløb (22), hvor ladeadapteren (2) omfatter reguleringskredsløbet 

(22), og hvor grænseværdisegmenttabellen registrerer én eller flere grænseværdisegmen­

ter og strømreguleringsinstruktioner, som har en mappingrelation med grænseværdiseg­

menterne;

med reguleringskredsløbet (22), at udføre (S3) en strømregulering ifølge strømregu­

leringsinstruktionen, og at afgive (S3) et effektsignal, således at ladeadapteren afgiver 

effektsignalet, der er afgivet af reguleringskredsløbet (22);

at sende (S4) en anden afbrydningsinstruktion henholdsvis til den første styreindret­

ning (11) og et andet kontaktkredsløb (23) med den anden styreindretning (21), hvis an­

den unormal ladeinformation er detekteret, hvor ladeadapteren (2) omfatter det andet 

kontaktkredsløb (23); og

at styre (S5) ladeadapteren (2) med det andet kontaktkredsløb (23), til at stoppe 

med at sende effektsignalet, der er afgivet af reguleringskredsløbet (22), hvis det andet 

kontaktkredsløb (23) modtager den anden afbrydningsinstruktion.

2. Fremgangsmåde til hurtigladestyring ifølge krav 1, hvor reguleringskredsløbet 

(22) omfatter et strømdetekteringskredsløb (221);

og hvor, med reguleringskredsløbet (22), at udføre (S3) strømreguleringen ifølge 

strømreguleringsinstruktionen, og at afgive effektsignalet, der er afgivet af regulerings­

kredsløbet (22), omfatter følgende:

med strømdetekteringskredsløbet (221), at detektere (S31) en strømværdi af effekt­

signalet, der er afgivet fra reguleringskredsløbet (22), og at sende (S31) den detekterede 

strømværdi til den anden styreindretning (21);

med den anden styreindretning (21), at beregne (S32) en forskel mellem den detek­

terede strømværdi og en strømværdi, der er specificeret af strømreguleringsinstruktionen, 

og at sende (S32) en kalibreringsinstruktion til reguleringskredsløbet (22), hvis en absolut 

værdi af den beregnede forskel er større end en forskelsgrænseværdi;

med reguleringskredsløbet (22), at kalibrere (S33) effektsignalet ifølge en strømfor­

skel, der er specificeret af kalibreringsinstruktionen, og at afgive (S33) effektsignalet efter 

kalibrering, hvor en strømværdi af effektsignalet efter kalibrering er lig med strømværdien,
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der er specificeret af strømreguleringsinstruktionen.

3. Fremgangsmåde til hurtigladestyring ifølge krav 2, hvor reguleringskredsløbet 

(22) omfatter et spændings- og strømreguleringskredsløb; hvor fremgangsmåden til hur­

tigladestyring yderligere omfatter:

at sende en spændingsreguleringsinstruktion til spændings- og strømregulerings­

kredsløbet ifølge kalibreringsinstruktionen med reguleringskredsløbet (22);

med spændings- og strømreguleringskredsløbet, at udføre en spændingsregulering 

ifølge spændingsreguleringsinstruktionen, og at afgive effektsignalet efter spændingsregu­

leringen;

at gendetektere med strømdetekteringskredsløbet (221), hvorvidt en strømværdi af 

effektsignalet efter spændingsregulering er lig med strømværdien, der er specificeret af 

strømreguleringsinstruktionen;

at stoppe med at bestemme spændingsreguleringsinstruktionen ifølge kalibreringsin­

struktionen med reguleringskredsløbet (22), og stoppe med at udføre spændingsregulerin­

gen med spændings- og strømreguleringskredsløbet, hvis strømværdien af effektsignalet 

efter spændingsreguleringen er lig med strømværdien, der er specificeret af strømregule­

ringsinstruktionen,

hvor strømdetekteringskredsløbet (211) yderligere har en strømdetekteringsmod­

stand; hvor fremgangsmåden til hurtigladestyring yderligere omfatter;

med strømdetekteringsmodstanden, at detektere strømværdien af effektsignalet, der 

er afgivet af reguleringskredsløbet (22), i real tid, at konvertere strømværdien af effekt­

signalet, der er afgivet af reguleringskredsløbet (22), til spændingsværdien, og at sende 

spændingsværdien til den anden styreindretning (21);

at bestemme med den anden styreindretning (21) strømværdien af effektsignalet, 

der er afgivet af reguleringskredsløbet (22), ifølge spændingsværdien, der er modtaget fra 

strømdetekteringsmodstanden, og modstanden af strømdetekteringsmodstanden.

4. Fremgangsmåde til hurtigladestyring ifølge et hvilket som helst af kravene 1-3, 

hvor ladeadapteren (2) yderligere omfatter et strøm- og spændingsdetekteringskredsløb 

(24); og hvor at sende (S4) den anden afbrydningsinstruktion til henholdsvis den første 

styreindretning (11) og det andet kontaktkredsløb (23) med den anden styreindretning 

(21), hvis anden unormal ladeinformation er detekteret, omfatter følgende:

med den anden styreindretning (21), at hente en spændingsværdi og en strømværdi 

af effektsignalet, der er afgivet af reguleringskredsløbet (22) via strøm- og spændingsde- 

tektionskredsløbet (24), og at sende den anden afbrydelsesinstruktion henholdsvis til den 

første styreindretning (11) og det andet kontaktkredsløb (23), hvis strømværdien af ef­

fektsignalet, der er afgivet af reguleringskredsløbet (22), er større end en overstrøms­

grænseværdi, og/eller spændingsværdien af effektsignalet, der er afgivet af regulerings­

kredsløbet (22), er større end en overstrømsgrænseværdi.
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5. Fremgangsmåde til hurtigladestyring ifølge et hvilket som helst af kravene 1-4, 

hvor den anden unormale ladeinformation yderligere omfatter: information som indikerer 

en unormal temperatur af ladeadapteren (2), eller information som indikerer at ladeadap­

teren (2) er blevet hevet ud;

hvor fremgangsmåden yderligere omfatter:

at sende den anden afbrydelsesinstruktion til henholdsvis den første styreindretning 

(11) og det andet kontaktkredsløb (23) med den anden styreindretning (21), hvis anden 

unormal ladeinformation er detekteret;

at sende den anden afbrydelsesinstruktion til henholdsvis den første styreindretning 

(11) og det andet kontaktkredskøb (23) med den anden styreindretning (21), hvis infor­

mationen, som indikerer en unormal temperatur af ladeadapteren (2), er detekteret, eller 

hvis informationen, som indikerer at ladeadapteren (2) er blevet hevet ud, er detekteret.

6. Fremgangsmåde til hurtigladestyring ifølge et hvilket som helst af kravene 1-5, 

hvor fremgangsmåden til hurtigladestyring, efter at udføre (S3) strømreguleringen ifølge 

strømreguleringsinstruktionen med den anden styreindretning (21), og at afgive (S3) ef­

fektsignalet, der er afgivet af reguleringskredsløbet (22), yderligere omfatter:

at sende (S6) effektsignalet til en første ladegrænseflade af den mobile terminal (1) 

via en anden ladegrænseflade med ladeadapteren (2), således at ladeadapteren (2) lader 

cellen af den mobile terminal (1), hvor der er P første effektledninger og Q første jordled­

ninger i den første ladegrænseflade, der er P anden effektledninger og Q anden jordlednin­

ger i den anden ladegrænseflade, hvor de P første effektledninger er tilsvarende koblet til 

de P anden effektledninger, de Q første jordledninger er tilsvarende koblet til de Q anden 

jordledninger, hvor P er større end eller lig med 2, og Q er større end eller lig med 2.

7. Fremgangsmåde til hurtigladestyring ifølge et hvilket som helst af kravene 1-6, 

hvor den mobile terminal (1) yderligere omfatter et første kontaktkredsløb (12), og hvor 

det første kontaktkredsløb (12) er styret af den første styreindretning (11) til at tænde 

eller slukke;

hvor fremgangsmåden til hurtigladestyring yderligere omfatter:

at sende (S7) en afbrydelsesinstruktion til henholdsvis den anden styreindretning 

(21) og det første kontaktkredsløb (23) med den første styreindretning (11), hvis første 

unormal ladeinformation er detekteret, hvor den første unormale ladeinformation omfatter 

et anodekontaktsignal, der er genereret når en anode af cellen ikke er i god kontakt, et 

katodekontaktsignal, der er genereret når en katode af cellen ikke er i god kontakt, og et 

temperatursignal, der er genereret når en temperatur af cellen er større end en tempera­

turgrænseværdi;

at styre (S8) det første kontaktkredsløb (12), til at afbryde et ladekredsløb gennem 

hvilket ladeadapteren (2) lader cellen via det første kontaktkredsløb (12), hvis det første 

kontaktkredsløb (12) modtager afbrydelsesinstruktionen.

8. Fremgangsmåde til hurtigladestyring ifølge krav 7, som yderligere omfatter:
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at styre det første kontaktkredsløb (12) med den første styreindretning (11), til at 

afbryde ladekredsløbet, hvis den første styreindretning (11) modtager den anden afbrydel­

sesinstruktion; og/eller

at styre det andet kontaktkredsløb (23) med den anden styreindretning (21), til at 

styre ladeadapteren (2) til at stoppe med at sende effektsignalet, der er afgivet af regule­

ringskredsløbet (22), hvis den anden styreindretning (21) modtager afbrydelsesinstruktio­

nen.

9. Fremgangsmåde til hurtigladestyring ifølge et hvilket som helst af kravene 1-8, 

som yderligere omfatter:

at sende en hurtigladeanmodning til den første styreindretning (11) med den anden 

styreindretning (21), hvor hurtigladeanmodningen spørger den første styreindretning (11), 

hvorvidt en højstrømsladning af ladeadapteren (2) på cellen af den mobile terminal (1) kan 

godkendes.

at sende et hurtigladetilladelsesinstruktion til den anden styre indretning (21) med 

den første styreindretning (11), hvis den første styreindretning (11) accepterer 

højstrømsladningen af ladeadapteren (2) på cellen af den mobile terminal (1); og

at fastlægge med den anden styreindretning om højstrømsladningen af cellen af den 

mobile terminal (1) er udført efter modtagelse af hurtigladetilladelsesinstruktionen.

10. Hurtigladestyringssystem, som omfatter:

en ladeadapter (2), som omfatter en anden styreindretning (21), et regulerings­

kredsløb (22) og et andet kontaktkredsløb (23); og

en mobil terminal (1), der omfatter en celleforbinder, en første styreindretning (11) 

og en celle; hvor

den første styreindretning (11) er konfigureret til at hente en spændingsværdi af cel­

len via celleforbinderen, og at sende spændingsværdien af cellen til en anden styreindret­

ning (21);

hvor den anden styreindretning (21) er konfigureret til at søge i en grænseværdi- 

segmenttabel, for at finde en nuværende strømreguleringsinstruktion matchet med et 

grænseværdisegment, der indeholder spændingsværdien af cellen, at sende strømregule­

ringsinstruktionen til et reguleringskredsløb (22), og at sende en anden afbrydelsesinstruk­

tion til henholdsvis den første styreindretning (11) og det andet kontaktkredsløb (23), hvis 

anden unormal ladeinformation er detekteret;

hvor reguleringskredsløbet (22) er konfigureret til at udføre en strømregulering ifølge 

strømreguleringsinstruktionen, og at afgive et effektsignal, således at ladeadapteren (2) 

afgiver effektsignalet, der er afgivet af reguleringskredsløbet (22);

hvor det andet kontaktkredsløb (23) er konfigureret til at styre ladeadapteren (2) til 

at stoppe med at sende effektsignalet, der afgivet af reguleringskredsløbet (22), hvis det 

andet kontaktkredsløb (23) modtager den anden afbrydningsinstruktion.
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11. Hurtigladestyringssystem ifølge krav 10, hvor reguleringskredsløb (22) omfatter 

et strømdetekteringskredsløb (221);

hvor strømdetekteringskredsløb (221) er konfigureret til at detektere en strømværdi 

af effektsignalet, der er afgivet fra reguleringskredsløbet (22); og til at sende den detekte­

rede strømværdi til den anden styreindretning (21);

hvor den anden styreindretning (21) er yderligere konfigureret til at beregne en for­

skel mellem den detekterede strømværdi og en strømværdi, der er specificeret af strømre­

guleringsinstruktionen, og til at sende en kalibreringsinstruktion til reguleringskredsløbet 

(22), hvis en absolut værdi af den beregnede forskel er større end en forskelsgrænsevær­

di;

hvor reguleringskredsløbet (22) er yderligere konfigureret til at kalibrere effektsigna­

let ifølge en strømforskel, der er specificeret af kalibreringsinstruktionen, og til at afgive 

effektsignalet efter kalibrering, hvor en strømværdi af effektsignalet efter kalibrering er lig 

med strømværdien, der er specificeret af strømreguleringsinstruktionen.

12. Hurtigladestyringssystem ifølge krav 11, hvor reguleringskredsløbet (22) omfat­

ter et spændings- og strømreguleringskredsløb;

hvor reguleringskredsløbet (22) er yderligere konfigureret til at sende en spændings­

reguleringsinstruktion til spændings- og strømreguleringskredsløbet ifølge kalibreringsin­

struktionen;

hvor spændings- og strømreguleringskredsløbet er konfigureret til at udføre en 

spændingsregulering ifølge spændingsreguleringsinstruktionen, og at afgive effektsignalet 

efter spændingsreguleringen;

hvor strømdetekteringskredsløbet (221) er yderligere konfigureret til at detektere 

igen, hvorvidt en strømværdi af effektsignalet efter spændingsregulering er lig med strøm­

værdien, der er specificeret af strømreguleringsinstruktionen;

hvor reguleringskredsløbet (22) er yderligere konfigureret til at stoppe med at be­

stemme spændingsreguleringsinstruktionen ifølge kalibreringsinstruktionen, og hvor spæn­

dings- og strømreguleringskredsløbet er yderligere konfigureret til at stoppe med at udføre 

spændingsreguleringen, hvis strømværdien af effektsignalet efter spændingsreguleringen 

er lig med strømværdien, der er specificeret af strømreguleringsinstruktionen,

yderligere, hvor strømdetekteringskredsløbet (211) har en strømdetekteringsmod­

stand;

hvor strømdetekteringsmodstanden er konfigureret til at detektere strømværdien af 

effektsignalet, der er afgivet af reguleringskredsløbet (22), i real tid, for at konvertere 

strømværdien af effektsignalet, der er afgivet af reguleringskredsløbet (22), til spændings­

værdien, og at sende spændingsværdien til den anden styreindretning (21);

hvor den anden styreindretning (21) er yderligere konfigureret til at bestemme 

strømværdien af effektsignalet, der er afgivet af reguleringskredsløbet (22), ifølge spæn-
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dingsværdien modtaget fra strømdetekteringsmodstanden og modstanden af strømdetek­

teringsmodstanden.

13. Hurtigladestyringssystem ifølge et hvilket som helst af kravene 10-12, hvor lade­

adapteren (2) yderligere omfatter et strøm- og spændingsdetekteringskredsløb (24);

hvor den anden styreindretning (21) er yderligere konfigureret til at hente en spæn­

dingsværdi og en strømværdi af effektsignalet, der er afgivet af reguleringskredsløbet (22) 

via strøm- og spændingsdetektionskredsløbet (24), og til at sende den anden afbrydelses­

instruktion til det andet kontaktkredsløb (23), hvis strømværdien af effektsignalet, der er 

afgivet af reguleringskredsløbet (22), er større end en overstrømsgrænseværdi, og/eller 

spændingsværdien af effektsignalet, der er afgivet af reguleringskredsløbet (22), er større 

end en overstrømsgrænseværdi.

14. Hurtigladestyringssystem ifølge et hvilket som helst af kravene 10-13, hvor den 

anden unormale ladeinformation yderligere omfatter: information, som indikerer en unor­

mal temperatur af ladeadapteren (2), eller information, som indikerer at ladeadapteren (2) 

er blevet hevet ud;

hvor den anden styreindretning (21) er yderligere konfigureret til at sende den an­

den afbrydelsesinstruktion til henholdsvis den første styreindretning (11) og det andet kon­

taktkredsløb (23), hvis informationen, som indikerer en unormal temperatur af ladeadapte­

ren (2), er detekteret, eller hvis informationen, som indikere rat ladeadapteren (2) er ble­

vet hevet ud, er detekteret.

15. Hurtigladestyringssystem ifølge et hvilket som helst af kravene 10-14, hvor lade­

adapteren (2) er yderligere konfigureret til at sende effektsignalet til en første ladegrænse­

flade af den mobile terminal (1) via en anden ladegrænseflade, således at ladeadapteren 

(2) lader cellen af den mobile terminal (1), hvor der er P første effektledninger og Q første 

jordledninger i den første ladegrænseflade, og der er P anden effektledninger og Q anden 

jordledninger i den anden ladegrænseflade, hvor de P første effektledninger er tilsvarende 

koblet til de P anden effektledninger og, de Q første jordledninger er tilsvarende koblet til 

de Q anden jordledninger, hvor P er større end eller lig med 2, og Q er større end eller lig 

med 2.

16. Hurtigladestyringssystem ifølge et hvilket som helst af kravene 10-15, hvor den 

mobile terminal (1) yderligere omfatter et første kontaktkredsløb (12);

hvor den første styreindretning (11) er yderligere konfigureret til at sende en afbry­

delsesinstruktion til henholdsvis den anden styreindretning (21) og det første kontakt­

kredsløb (23), hvis første unormal ladeinformation er detekteret, hvor den første unormale 

ladeinformation omfatter et anodekontaktsignal, der er genereret når en anode af cellen 

ikke er i god kontakt, et katodekontaktsignal, der er genereret når en katode af cellen ikke 

er i god kontakt, og et temperatursignal, der er genereret når en temperatur af cellen er 

større end en temperaturgrænseværdi;
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hvor det første kontaktkredsløb (12) er konfigureret til at afbryde et ladekredsløb, 

gennem hvilket ladeadapteren (2) lader cellen via det første kontaktkredsløb (12), hvis det 

første kontaktkredsløb (12) modtager afbrydelsesinstruktionen.

17. Hurtigladestyringssystem ifølge krav 16, som yderligere omfatter:

hvor den første styreindretning (11) er yderligere konfigureret til at styre det første 

kontaktkredsløb (12), til at afbryde ladekredsløbet, hvis den første styreindretning (11) 

modtager den anden afbrydelsesinstruktion; og/eller

hvor den anden styreindretning (21) er yderligere konfigureret til at styre det andet 

kontaktkredsløb, (23) til at styre ladeadapteren (2), til at stoppe med at sende effektsigna­

let, der er afgivet af reguleringskredsløbet (22), hvis den anden styreindretning (21) mod­

tager afbrydelsesinstruktionen.

18. Hurtigladestyringssystem ifølge et hvilket som helst af kravene 10-17, hvor den 

anden styreindretning (21) er yderligere konfigureret til at sende en hurtigladeanmodning 

til den første styreindretning (11), hvor hurtigladeanmodningen spørger den første styre­

indretning (11), hvorvidt en højstrømsladning af ladeadapteren (2) på cellen af den mobile 

terminal (1) kan godkendes,

hvor den første styreindretning (11) er yderligere konfigureret til at sende en hurtig- 

ladetilladelsesinstruktion til den anden styreindretning (21), hvis den første styreindretning 

(11) accepter højstrømsladningen af ladeadapteren (2) på cellen af den mobile terminal 

(i); og
den anden styreindretning (21) er yderligere konfigureret til at bestemme at 

højstrømsladningen for cellen af den mobile terminal (1) er udført efter modtagelse af hur- 

tigladetilladelsesinstruktionen.
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