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DESCRIPTION

FIELD

[0001] The present disclosure relates to charging field, and more particularly to a quick
charging method, a power adapter, and a mobile terminal.

BACKGROUND

[0002] Presently, mobile terminals (e.g., smart phones) become more and more popular with
consumers. However, the power consumption of mobile terminals is great, thus mobile
terminals need to be charged regularly. As the battery capacity of mobile terminals becomes
greater and greater, correspondingly, the charging time becomes longer. How to realize quick
charging is a problem that needed to be solved instantly.

[0003] In the present technology, to achieve the purpose of quick charging, the output current
of a power adapter is directly increased without consideration of endurance of a mobile
terminal, which will result in a phenomenon of overheating and even burnout of the mobile
terminal, and reduces the lifespan of the mobile terminal.

[0004] CN 103762702 A relates to an electronic device and a power adapter. It discloses that,
when an output current of the power adapter falls within a conventional current range in a
preset period, a quick charging query communication is conducted between the power adapter
and the electronic device. The power adapter may charge the electronic device in a quick
charging mode upon receiving a quick charging indication instruction from the electronic
device. Said document does not discloses, in the wording of the claims, to negotiate with a
mobile terminal via a bidirectional communication with the mobile terminal in a process of
coupling the power adapter to the mobile terminal to determine whether or not the quick
charging mode can be adopted, determine the charging current via the bidirectional
communication, and charge the mobile terminal using the determined charging current.

[0005] CN 104124483 A relates to a quick charging method and a related system. It discloses
that, when a large current charging is supported by a power adapter or an electronic device, a
corresponding charging input mode is selected to charge a mobile power supply, or a
corresponding charging output mode is selected to charge a terminal via the mobile power

supply.

SUMMARY

[0006] The present disclosure provides a quick charging method, a power adapter, and a
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mobile terminal, which can increase security of a quick charging process.

[0007] A first aspect of the invention provides a quick charging method as set out in claim 1.
The method is applied to a power adapter. The power adapter is coupled to a mobile terminal
via a USB interface. A power line of the USB interface is used for the power adapter to charge
the mobile terminal. The power adapter supports a normal charging mode and a quick
charging mode, and a charging current corresponding to the quick charging mode is greater
than a charging current corresponding to the normal charging mode. The method comprises:
transmitting, by the power adapter, clock signal to the mobile terminal via a first data line of the
USB interface in a process of that the power adapter is coupled to the mobile terminal, wherein
the clock signal is used for indicating a communication sequence between the power adapter
and the mobile terminal; conducting, by the power adapter, a bidirectional communication with
the mobile terminal via a second data line of the USB interface under control of the
communication sequence to determine to charge the mobile terminal in the quick charging
mode; and adjusting, by the power adapter, a charging current of the power adapter to the
charging current corresponding to the quick charging mode to charge the mobile terminal.

[0008] In combination with the first aspect, in an implementation manner of the first aspect, the
communication sequence comprises instruction transmission time slots of the power adapter
and instruction reception time slots of the power adapter, and the instruction transmission time
slots and the instruction reception time slots are alternatively generated. Conducting, by the
power adapter, a bidirectional communication with the mobile terminal via a second data line of
the USB interface under control of the communication sequence to determine to charge the
mobile terminal in the quick charging mode comprises: transmitting, by the power adapter, a
first instruction to the mobile terminal via the second data line during the instruction
transmission time slot of the power adapter, wherein the first instruction is used for querying
the mobile terminal for whether or not to activate the quick charging mode; receiving, by the
power adapter, a reply instruction corresponding to the first instruction via the second data line
during the instruction reception time slot of the power adapter, wherein the reply instruction
corresponding to the first instruction is used for indicating that the mobile terminal agrees to
activate the quick charging mode; and determining, by the power adapter, to charge the mobile
terminal in the quick charging mode according to the reply instruction corresponding to the first
instruction.

[0009] In combination with the first aspect or any of the above implementation manners, in
another implementation manner of the first aspect, the instruction transmission time slot of the
power adapter comprises a plurality of clock periods, and each of the plurality of clock periods
is used for transmitting a 1-bit data.

[0010] In combination with the first aspect or any of the above implementation manners, in
another implementation manner of the first aspect, the instruction transmission time slot of the

power adapter comprises eight clock periods, and the first instruction comprises an 8-bit data.

[0011] In combination with the first aspect or any of the above implementation manners, in
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another implementation manner of the first aspect, the instruction reception time slot of the
power adapter comprises a plurality of clock periods, and each of the plurality of clock periods
is used for receiving a 1-bit data.

[0012] In combination with the first aspect or any of the above implementation manners, in
another implementation manner of the first aspect, the instruction reception time slot of the
power adapter comprises ten clock periods, and the reply instruction corresponding to the first
instruction comprises a 10-bit data.

[0013] In combination with the first aspect or any of the above implementation manners, in
another implementation manner of the first aspect, the first instruction is an instruction of a
quick charging communication instruction set of the power adapter, and instructions of the
quick charging communication instruction set have the same previous n bits.

[0014] In combination with the first aspect or any of the above implementation manners, in
another implementation manner of the first aspect, each clock period of the clock signal
comprises a low level of 10us and a high level of 500ps.

[0015] In combination with the first aspect or any of the above implementation manners, in
another implementation manner of the first aspect, the first data line is a D+ data line of the
USB interface, and the second data line is a D- data line of the USB interface.

[0016] Also disclosed herein is a quick charging method applied to a mobile terminal. The
mobile terminal is coupled to a power adapter via a USB interface. A power line of the USB
interface is used for the power adapter to charge the mobile terminal. The mobile terminal
supports a normal charging mode and a quick charging mode, and a charging current
corresponding to the quick charging mode is greater than a charging current corresponding to
the normal charging mode. The method comprises: receiving, by the mobile terminal, clock
signal from the power adapter via a first data line of the USB interface in a process of that the
mobile terminal is coupled to the power adapter, wherein the clock signal is used for indicating
a communication sequence between the mobile terminal and the power adapter; conducting,
by the mobile terminal, a bidirectional communication with the power adapter via a second data
line of the USB interface under control of the communication sequence to cause the power
adapter to determine to charge the mobile terminal in the quick charging mode; and receiving,
by the mobile terminal, the charging current corresponding to the quick charging mode from
the power adapter to charge a battery of the mobile terminal.

[0017] In an implementation, the communication sequence comprises instruction reception
time slots of the mobile terminal and instruction transmission time slots of the mobile terminal,
and the instruction reception time slots and the instruction transmission time slots are
alternatively generated. Conducting, by the mobile terminal, a bidirectional communication with
the power adapter via a second data line of the USB interface under control of the
communication sequence to cause the power adapter to determine to charge the mobile
terminal in the quick charging mode comprises: receiving, by the mobile terminal, a first
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instruction from the power adapter via the second data line during the instruction reception
time slot of the mobile terminal, wherein the first instruction is used to query the mobile
terminal for whether or not to activate the quick charging mode; and transmitting, by the mobile
terminal, a reply instruction corresponding to the first instruction to the power adapter via the
second data line during the instruction transmission time slot of the power adapter, wherein the
reply instruction corresponding to the first instruction is used for indicating that the mobile
terminal agrees to activate the quick charging mode.

[0018] In another implementation manner, the instruction reception time slot of the mobile
terminal comprises a plurality of clock periods, and each of the plurality of clock periods is used
for receiving a 1-bit data.

[0019] In another implementation manner, the instruction reception time slot of the mobile
terminal comprises eight clock periods, and the first instruction comprises an 8-bit data.

[0020] In another implementation manner, the instruction transmission time slot of the mobile
terminal comprises a plurality of clock periods, and each of the plurality of clock periods is used
for transmitting a 1-bit data.

[0021] In another implementation manner, the instruction transmission time slot of the mobile
terminal comprises ten clock periods, and the reply instruction corresponding to the first
instruction comprises a 10-bit data.

[0022] In another implementation manner, the reply instruction corresponding to the first
instruction is an instruction of a quick charging communication instruction set of the mobile
terminal, and instructions of the quick charging communication instruction set have the same
previous n bits.

[0023] In another implementation manner, each clock period of the clock signal comprises a
low level of 10us and a high level of 500us.

[0024] In another implementation manner, the first data line is a D+ data line of the USB
interface, and the second data line is a D- data line of the USB interface.

[0025] Another aspect of the invention provides a power adapter as set out in claim 7. The
power adapter is coupled to a mobile terminal via a USB interface. A power line of the USB
interface is used for the power adapter to charge the mobile terminal. The power adapter
supports a normal charging mode and a quick charging mode, and a charging current
corresponding to the quick charging mode is greater than a charging current corresponding to
the normal charging mode. The power adapter comprises a communication unit configured to
transmit clock signal to the mobile terminal via a first data line of the USB interface in a process
of that the power adapter is coupled to the mobile terminal, wherein the clock signal is used for
indicating a communication sequence between the power adapter and the mobile terminal.
The communication unit is further configured to conduct a bidirectional communication with the
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mobile terminal via a second data line of the USB interface under control of the communication
sequence to determine to charge the mobile terminal in the quick charging mode. The power
adapter further comprises a current adjusting unit configured to adjust a charging current of
the power adapter to the charging current corresponding to the quick charging mode to charge
the mobile terminal.

[0026] In an implementation manner of this aspect, the communication sequence comprises
instruction transmission time slots of the power adapter and instruction reception time slots of
the power adapter, and the instruction transmission time slots and the instruction reception
time slots are alternatively generated. The communication unit is configured to transmit a first
instruction to the mobile terminal via the second data line during the instruction transmission
time slot of the power adapter, and the first instruction is used to query the mobile terminal for
whether or not to activate the quick charging mode. The communication unit is further
configured to receive a reply instruction corresponding to the first instruction via the second
data line during the instruction reception time slot of the power adapter, and the reply
instruction corresponding to the first instruction is used for indicating that the mobile terminal
agrees to activate the quick charging mode. The communication unit is further configured to
determine to charge the mobile terminal in the quick charging mode according to the reply
instruction corresponding to the first instruction.

[0027] In another implementation manner of this aspect, the instruction transmission time slot
of the power adapter comprises a plurality of clock periods, and each of the plurality of clock
periods is used for transmitting a 1-bit data.

[0028] In another implementation manner of this aspect, the instruction transmission time slot
of the power adapter comprises eight clock periods, and the first instruction comprises an 8-bit
data.

[0029] In another implementation manner of this aspect, the instruction reception time slot of
the power adapter comprises a plurality of clock periods, and each of the plurality of clock
periods is used for receiving a 1-bit data.

[0030] In another implementation manner of this aspect, the instruction reception time slot of
the power adapter comprises ten clock periods, and the reply instruction corresponding to the
first instruction comprises a 10-bit data.

[0031] In another implementation manner of this aspect, the first instruction is an instruction of
a quick charging communication instruction set of the power adapter, and instructions of the

quick charging communication instruction set have the same previous n bits.

[0032] In another implementation manner of this aspect, each clock period of the clock signal
comprises a low level of 10us and a high level of 500ps.

[0033] In another implementation manner of this aspect, the first data line is a D+ data line of
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the USB interface, and the second data line is a D- data line of the USB interface.

[0034] Another aspect of the invention provides a mobile terminal as set out in claim 14. The
mobile terminal is coupled to a power adapter via a USB interface. A power line of the USB
interface is used for the power adapter to charge the mobile terminal. The mobile terminal
supports a normal charging mode and a quick charging mode, and a charging current
corresponding to the quick charging mode is greater than a charging current corresponding to
the normal charging mode. The mobile terminal includes a communication unit configured to
receive clock signal from the power adapter via a first data line of the USB interface in a
process of that the mobile terminal is coupled to the power adapter, wherein the clock signal is
used for indicating a communication sequence between the mobile terminal and the power
adapter. The communication unit is further configured to conduct a bidirectional
communication with the power adapter via a second data line of the USB interface under
control of the communication sequence to cause the power adapter to determine to charge the
mobile terminal in the quick charging mode. The mobile terminal further comprises a charging
unit configured to receive the charging current corresponding to the quick charging mode from
the power adapter to charge a battery of the mobile terminal.

[0035] In an implementation manner of this aspect, the communication sequence comprises
instruction reception time slots of the mobile terminal and instruction transmission time slots of
the mobile terminal, and the instruction reception time slots and the instruction transmission
time slots are alternatively generated. The communication unit is configured to receive a first
instruction from the power adapter via the second data line during the instruction reception
time slot of the mobile terminal, and the first instruction is used to query the mobile terminal for
whether or not to activate the quick charging mode. The communication unit is further
configured to transmit a reply instruction corresponding to the first instruction to the power
adapter via the second data line during the instruction transmission time slot of the mobile
terminal, and the reply instruction corresponding to the first instruction is used for indicating
that the mobile terminal agrees to activate the quick charging mode.

[0036] In another implementation manner of this aspect, the instruction reception time slot of
the mobile terminal comprises a plurality of clock periods, and each of the plurality of clock
periods is used for receiving a 1-bit data.

[0037] In another implementation manner of this aspect, the instruction reception time slot of
the mobile terminal comprises eight clock periods, and the first instruction comprises an 8-bit
data.

[0038] In another implementation manner of this aspect, the instruction transmission time slot
of the mobile terminal comprises a plurality of clock periods, and each of the plurality of clock
periods is used for transmitting a 1-bit data.

[0039] In another implementation manner of this aspect, the instruction transmission time slot
of the mobile terminal comprises ten clock periods, and the reply instruction corresponding to
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the first instruction comprises a 10-bit data.

[0040] In another implementation manner of this aspect, the reply instruction corresponding to
the first instruction is an instruction of a quick charging communication instruction set of the
mobile terminal, and instructions of the quick charging communication instruction set have the
same previous n bits.

[0041] In another implementation manner of this aspect, each clock period of the clock signal
comprises a low level of 10us and a high level of 500ps.

[0042] In another implementation manner of this aspect, the first data line is a D+ data line of
the USB interface, and the second data line is a D- data line of the USB interface.

[0043] In embodiments of the present disclosure, the power adapter does not increase the
charging current blindly to implement quick charging, but negotiates with the mobile terminal
via the bidirectional communication with the mobile terminal to determine whether or not the
quick charging mode can be adopted. Comparing with the present technology, the security of
the quick charging process is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] To better illustrate the technical solution of embodiments of the present disclosure, the
following descriptions will briefly illustrate the accompanying drawings described in the
embodiments. Obviously, the following described accompanying drawings are some
embodiments of the present disclosure. Those skilled in the art can obtain other accompanying
drawings according to the described accompanying drawings without creative work.

FIG. 1 is a schematic flow chart of a quick charging method in accordance with an embodiment
of the present disclosure.

FIG. 2 is a schematic flow chart of a quick charging method in accordance with another
embodiment of the present disclosure.

FIG. 3 is a schematic view showing that a power adapter implements a data reception and
transmission in accordance with an embodiment of the present disclosure.

FIG. 4 is a schematic view of a sequence of that the power adapter implements a
communication in accordance with an embodiment of the present disclosure.

FIG. 5 is a schematic view of a sequence of that the power adapter implements a
communication in accordance with another embodiment of the present disclosure.

FIG. 6 is a diagrammatic view of a structure of a power adapter in accordance with an
embodiment of the present disclosure.
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FIG. 7 is diagrammatic view of a structure of a mobile terminal in accordance with an
embodiment of the present disclosure.

DETAILED DESCRIPTION OF ILLUSTRATED EMBODIMENTS

[0045] The technical solution of embodiments of the present disclosure will be described
clearly and completely in combination with the accompanying drawings of the embodiments of
the present disclosure. Obviously, the described embodiments are a part of embodiments of
the present disclosure, and not all of the embodiments. According to the embodiments of the
present disclosure, other embodiments obtained by those skilled in the art without creative
work all fall within the protection scope of the present disclosure.

[0046] FIG. 1 is a schematic flow chart of a quick charging method in accordance with an
embodiment of the present disclosure. The method is applied to a power adapter. The power
adapter is coupled to a mobile terminal via a universal serial bus (USB) interface. The USB
interface can be a normal USB interface, and can also be a micro USB interface. A power line
of the USB interface is used for the power adapter to charge the mobile terminal, and the
power line of the USB interface can be a VBus line and/or grounding line. The power adapter
supports a normal charging mode and a quick charging mode, and a charging current
corresponding to the quick charging mode is greater than a charging current corresponding to
the normal charging mode. For example, the charging current corresponding to the normal
charging mode is generally less than 2.5A, and the charging current corresponding to the quick
charging mode can be greater than 3A.

[0047] The method of FIG. 1 includes the following.

[0048] At block 110, the power adapter transmits clock signal to the mobile terminal via a first
data line of the USB interface in a process of that the power adapter is coupled to the mobile
terminal, and the clock signal is used to indicate a communication sequence between the
power adapter and the mobile terminal.

[0049] It should be understood that the power adapter actively transmits the clock signal to the
mobile terminal, and keeps transmission of the clock signal during the whole process of that
the power adapter is coupled to the mobile terminal.

[0050] At block 120, the power adapter conducts a bidirectional communication with the mobile
terminal via a second data line of the USB interface under control of the communication
sequence, so as to determine to charge the mobile terminal in the quick charging mode.

[0051] At block 130, the power adapter adjusts a charging current of the power adapter to the
charging current corresponding to the quick charging mode to charge the mobile terminal.
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[0052] In detail, the power adapter can record the charging current corresponding to the quick
charging mode in advance. When it is determined that the quick charging mode is adopted to
charge the mobile terminal, the charging current of the power adapter is directly adjusted to
the charging current corresponding to the quick charging mode. Or, the power adapter can
negotiate with the mobile terminal via the bidirectional communication to determine the
charging current corresponding to the quick charging mode. After negotiation, the charging
current is adjusted.

[0053] In embodiments of the present disclosure, the power adapter does not increase the
charging current blindly to implement quick charging, but negotiates with the mobile terminal
via the bidirectional communication with the mobile terminal to determine whether or not the
quick charging mode can be adopted. Comparing with the present technology, the security of
the quick charging process is improved.

[0054] Optionally, in an embodiment, the communication sequence includes instruction
transmission time slots of the power adapter and instruction reception time slots of the power
adapter, and the instruction transmission time slots and the instruction reception time slots are
alternatively generated. Conducting, by the power adapter, a bidirectional communication with
the mobile terminal via a second data line of the USB interface under control of the
communication sequence to determine to charge the mobile terminal in the quick charging
mode, includes: transmitting, by the power adapter, a first instruction to the mobile terminal via
the second data line during the instruction transmission time slot of the power adapter, wherein
the first instruction is used to query the mobile terminal for whether or not to activate the quick
charging mode; receiving, by the power adapter, a reply instruction corresponding to the first
instruction via the second data line during the instruction reception time slot of the power
adapter, wherein the reply instruction corresponding to the first instruction is used for indicating
that the mobile terminal agrees to activate the quick charging mode; and determining, by the
power adapter, to charge the mobile terminal in the quick charging mode according to the reply
instruction corresponding to the first instruction.

[0055] Optionally, in an embodiment, the instruction transmission time slot of the power
adapter includes a number of clock periods, and each clock period is used for transmitting a 1-
bit data.

[0056] Optionally, in an embodiment, the instruction transmission time slot of the power
adapter includes eight clock periods, and the first instruction includes an 8-bit data.

[0057] Optionally, in an embodiment, the instruction reception time slot of the power adapter
includes a number of clock periods, and each clock period is used for receiving 1-bit data.

[0058] Optionally, in an embodiment, the instruction reception time slot of the power adapter
includes ten clock periods, and the reply instruction corresponding to the first instruction
includes a 10-bit data.
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[0059] Optionally, in an embodiment, the first instruction is an instruction of the quick charging
communication instruction set of the power adapter, and instructions of the quick charging
communication instruction set have the same previous n bits.

[0060] Optionally, in an embodiment, each clock period of the clock signal includes a low level
of 10us and a high level of 500us.

[0061] Optionally, in an embodiment, the first data line is a D+ data line of the USB interface,
and the second data line is a D- data line of the USB interface.

[0062] The above description in combination with FIG. 1 describes the quick charging method
of the embodiments of the present disclosure executed by the power adapter. The following
description in combination with FIG. 2 will describes the quick charging method of the
embodiments of the present disclosure executed by the mobile terminal.

[0063] It can be understood that interaction and relevance properties and functions of the
power adapter and the mobile terminal described in the quick charging method executed by
the mobile terminal corresponds to the description of the quick charging method executed by
the power adapter. For simplicity, repeated description will be omitted appropriately.

[0064] FIG. 2 is a schematic flow chart of a quick charging method in accordance with an
embodiment of the present disclosure. The method illustrated in FIG. 2 is applied to a mobile
terminal. The mobile terminal is coupled to a power adapter via a USB interface. A power line
of the USB interface is used for the power adapter to charge the mobile terminal. The mobile
terminal supports a normal charging mode and a quick charging mode, and a charging current
corresponding to the quick charging mode is greater than a charging current corresponding to
the normal charging mode. The method of FIG. 2 includes the following.

[0065] At block 210, the mobile terminal receives clock signal from the power adapter via a first
data line of the USB interface in a process of that the mobile terminal is coupled to the power
adapter, and the clock signal is used to indicate a communication sequence between the
mobile terminal and the power adapter.

[0066] At block 220, the mobile terminal conducts a bidirectional communication with the
power adapter via a second data line of the USB interface under control of the communication
sequence, so as to cause the power adapter to determine to charge the mobile terminal in the
quick charging mode.

[0067] At block 230, the mobile terminal receives the charging current corresponding to the
quick charging mode from the power adapter to charge a battery of the mobile terminal.

[0068] In embodiments of the present disclosure, the power adapter does not increase the
charging current blindly to implement quick charging, but negotiates with the mobile terminal
via the bidirectional communication with the mobile terminal to determine whether or not the
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quick charging mode can be adopted. Comparing with related arts, the security of the quick
charging process is improved.

[0069] Optionally, in an embodiment, the communication sequence includes instruction
reception time slots of the mobile terminal and instruction transmission time slots of the mobile
terminal, and the instruction reception time slots and the instruction reception time slots are
alternatively generated. Conducting, by the mobile terminal, the bidirectional communication
with the power adapter via a second data line of the USB interface under control of the
communication sequence to cause the power adapter to determine to charge the mobile
terminal in the quick charging mode includes: receiving, by the mobile terminal, a first
instruction from the power adapter via the second data line during the instruction reception
time slot of the mobile terminal, wherein the first instruction is used to query the mobile
terminal for whether or not to activate the quick charging mode; transmitting, by the mobile
terminal, a reply instruction corresponding to the first instruction via the second data line during
the instruction transmission time slot of the mobile terminal, wherein the reply instruction
corresponding to the first instruction is used for indicating that the mobile terminal agrees to
activate the quick charging mode.

[0070] Optionally, in an embodiment, the instruction reception time slot of the mobile terminal
includes a number of clock periods, and each clock period is used for receiving a 1-bit data.

[0071] Optionally, in an embodiment, the instruction reception time slot of the mobile terminal
includes eight clock periods, and the first instruction includes an 8-bit data.

[0072] Optionally, in an embodiment, the instruction transmission time slot of the mobile
terminal includes a number of clock periods, and each clock period is used for transmitting 1-
bit data.

[0073] Optionally, in an embodiment, the instruction transmission time slot of the mobile
terminal includes ten clock periods, and the reply instruction corresponding to the first
instruction includes a 10-bit data.

[0074] Optionally, in an embodiment, the reply instruction corresponding to the first instruction
is an instruction of the quick charging communication instruction set of the mobile terminal, and
instructions of the quick charging communication instruction set have the same previous n bits.

[0075] Optionally, in an embodiment, each clock period of the clock signal includes a low level
of 10us and a high level of 500us.

[0076] Optionally, in an embodiment, the first data line is a D+ data line of the USB interface,
and the second data line is a D- data line of the USB interface.

[0077] The following will describe embodiments of the present disclosure more specifically in
combination with detailed examples. It should be noted that examples illustrated in FIGS. 3-5
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are just used to help those skilled in the art to understand the embodiments of the present
disclosure, and not used to limit the embodiments of the present disclosure to detailed values
or detailed scenarios which are shown in the examples. Apparently, those skilled in the art can
make various equivalent modification or change according to the examples shown in FIGS. 3-
5, and such modification or change shall fall within the scope of the embodiments of the
present disclosure.

[0078] Firstly, the quick charging communication instruction set of the power adapter and the
mobile terminal can be defined. For example, the quick charging communication instruction set
is shown in the table 1.

Table 1 Quick charging communication instruction set

Instruction 1: requesting for quick charging

Power adapter-

>Mobile terminal 10101000 OxA8

Mobile terminal- X: 1->Agree 0->Disagree, Path
>Power adapter |10 XY YYYYY impedance=YYYYYY*5(mQ)

Instruction 2: querying whether or not a voltage of the power adapter is proper

Power adapter-

>Mobile terminal 10100100 OxA4

Mobile terminal-

>Power adapter 1010XX0000 § XX: 11->Proper 10->High 01->Low 00->Error

Instruction 3: querying for a maximum charging current which is currently supported
by the mobile terminal

Power adapter-

>Mobile terminal 10100110 OxA6

Maximum charging current currently supported
1010XXXXXX{ by the mobile terminal= 3000+(XXXXXX*250)
(MA)

Instruction 4: querying for a current voltage of a battery of the mobile terminal

Mobile terminal-
>Power adapter

Power adapter-

>Mobile terminal 10100010 OxA2

Mobile terminal- X: 1->Being charged 0->Uncharged, Battery
>Power adapter | 01 XYYYYYY voltage = 3404+(YYYYYY*16)(mV)

Instruction &: informing the mobile terminal that USB connection is poor and quick
charging should be stopped

Power adapter-

>Mobile terminal 10110010 0xB2
Mobile terminal-

>Power adapter NONE

[0079] From table 1, it can be seen that in each communication the power adapter firstly
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transmits an 8-bit data, and then the mobile terminal returns a 10-bit data. When the power
adapter transmits a data, the power adapter can firstly transmit most significant bit (MSB).
Similarly, when the power adapter receives a data, the power adapter firstly receives MSB. The
clock signal for data transmission and data reception of the power adapter can be provided by
the power adapter.

[0080] When the power adapter transmits a data, the power adapter transmits each bit of the
data before transmitting the clock interrupt signal, which can guarantee the accuracy of the
data received by the mobile terminal. When the power adapter receives a data, the power
adapter can firstly transmit the clock interrupt signal, and then receive each bit of the data after
a certain time, which can guarantee the accuracy and reliability of the data received by the
power adapter.

[0081] FIG. 3 is a schematic view showing that the power adapter implements a data reception
and data transmission in accordance with an embodiment of the present disclosure. For FIG.
3, there are a number of methods for parsing a data to determine whether or not the data is
valid. For example, previous n bits of a data can be defined as 101 in advance. When previous
3 bits of a data received by the power adapter is not 101, the data is determined as an invalid
data, and communication fails. Or, a received data is defined to include 10 bits in advance. If a
received data does not include 10 bits, the received data is determined as an invalid data, and
communication fails.

[0082] FIG. 4 is a schematic view of a sequence of that the power adapter implements a
communication in accordance with an embodiment of the present disclosure. From FIG. 4, a
relationship between a communication sequence indicated by the clock signal which is
transmitted by the D+ data line and data signal transmitted by the D-data line is shown. FIG. 5
illustrates a detailed example. In FIG. 5, after the power adapter transmits the instruction
10101000 to the mobile terminal, the power adapter receives the reply instruction 1011001111
from the mobile terminal.

[0083] In combination with FIGS. 1-5, the above describes the quick charging method of the
embodiments of the present disclosure. Referring to FIGS. 6-7, the following will specifically
describe the power adapter and the mobile terminal of the embodiments of the present
disclosure. It can be understood that the power adapter of FIG. 6 can implement various steps
executed by the power adapter of FIGS. 1-5, and the mobile terminal of FIG. 7 can implement
various steps executed by the mobile terminal of FIGS. 1-5. To avoid repetition, detailed
description will be omitted.

[0084] FIG. 6 is a schematic structural diagram of a power adapter in accordance with an
embodiment of the present disclosure. A power adapter 600 in FIG. 6 is coupled to a mobile
terminal via a USB interface. A power line of the USB interface is used for the power adapter
600 to charge the mobile terminal. The power adapter 600 supports a normal charging mode
and a quick charging mode, and a charging current corresponding to the quick charging mode
is greater than a charging current corresponding to the normal charging mode. The power
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adapter 600 includes the following.

[0085] A communication circuit 610 is configured to transmit clock signal to the mobile terminal
via a first data line of the USB interface in a process of that the power adapter 600 is coupled
to the mobile terminal, and the clock signal is used to indicate a communication sequence
between the power adapter 600 and the mobile terminal. The communication circuit 610 is
further configured to conduct a bidirectional communication with the mobile terminal via a
second data line of the USB interface under control of the communication sequence, so as to
determine to charge the mobile terminal in the quick charging mode.

[0086] A current adjusting circuit 620 is configured to adjust a charging current of the power
adapter to the charging current corresponding to the quick charging mode to charge the
mobile terminal.

[0087] In embodiments of the present disclosure, the power adapter does not increase the
charging current blindly to implement quick charging, but negotiates with the mobile terminal
via the bidirectional communication with the mobile terminal to determine whether or not the
quick charging mode can be adopted. Comparing with the related art, the security of the quick
charging process is improved.

[0088] Optionally, in an embodiment, the communication sequence includes instruction
transmission time slots of the power adapter 600 and instruction reception time slots of the
power adapter 600, and the instruction transmission time slots and the instruction reception
time slots are alternatively generated. The communication circuit 610 is configured to transmit
a first instruction to the mobile terminal via the second data line during the instruction
transmission time slot of the power adapter 600, and the first instruction is used to query the
mobile terminal for whether or not to activate the quick charging mode. The communication
circuit 610 is further configured to receive a reply instruction corresponding to the first
instruction via the second data line during the instruction reception time slot of the power
adapter 600, and the reply instruction corresponding to the first instruction is used for
indicating that the mobile terminal agrees to activate the quick charging mode. The
communication circuit 610 is further configured to determine to charge the mobile terminal in
the quick charging mode according to the reply instruction corresponding to the first instruction.

[0089] Optionally, in an embodiment, the instruction transmission time slot of the power
adapter 600 includes a number of clock periods, and each clock period is used for transmitting
a 1-bit data.

[0090] Optionally, in an embodiment, the instruction transmission time slot of the power
adapter 600 includes eight clock periods, and the first instruction includes an 8-bit data.

[0091] Optionally, in an embodiment, the instruction reception time slot of the power adapter
600 includes a number of clock periods, and each clock period is used for receiving a 1-bit
data.
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[0092] Optionally, in an embodiment, the instruction reception time slot of the power adapter
600 includes ten clock periods, and the reply instruction corresponding to the first instruction
includes a 10-bit data.

[0093] Optionally, in an embodiment, the first instruction is an instruction of the quick charging
communication instruction set of the power adapter 600, and instructions of the quick charging
communication instruction set have the same previous n bits.

[0094] Optionally, in an embodiment, each clock period of the clock signal includes a low level
of 10us and a high level of 500us.

[0095] Optionally, in an embodiment, the first data line is a D+ data line of the USB interface,
and the second data line is a D- data line of the USB interface.

[0096] FIG. 7 is a schematic block diagram of a mobile terminal in accordance with an
embodiment of the present disclosure. A mobile terminal 700 in FIG. 7 is coupled to a power
adapter via a USB interface. A power line of the USB interface is used for the power adapter to
charge the mobile terminal 700. The mobile terminal 700 supports a normal charging mode
and a quick charging mode, and a charging current corresponding to the quick charging mode
is greater than a charging current corresponding to the normal charging mode. The mobile
terminal 700 includes the following.

[0097] A communication circuit 710 is configured to receive clock signal from the power
adapter via a first data line of the USB interface in a process of that the mobile terminal 700 is
coupled to the power adapter, and the clock signal is used to indicate a communication
sequence between the mobile terminal 700 and the power adapter. The communication circuit
710 is further configured to conduct a bidirectional communication with the power adapter via a
second data line of the USB interface under control of the communication sequence, so as to
cause the power adapter to determine to charge the mobile terminal 700 in the quick charging
mode.

[0098] A charging circuit 720 is configured to receive the charging current corresponding to the
quick charging mode from the power adapter to charge a battery of the mobile terminal 700.

[0099] In embodiments of the present disclosure, the power adapter does not increase the
charging current blindly to implement quick charging, but negotiates with the mobile terminal
via the bidirectional communication with the mobile terminal to determine whether or not the
quick charging mode can be adopted. Comparing to the present technology, the security of the
quick charging process is improved.

[0100] Optionally, in an embodiment, the communication sequence includes instruction
reception time slots of the mobile terminal 700 and instruction transmission time slots of the
mobile terminal 700, and the instruction reception time slots and the instruction transmission
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time slots are alternatively generated. The communication circuit 710 is configured to receive a
first instruction from the power adapter via the second data line during the instruction reception
time slot of the mobile terminal 700, and the first instruction is used to query the mobile
terminal 700 for whether or not to activate the quick charging mode. The communication circuit
710 is further configured to transmit a reply instruction corresponding to the first instruction to
the power adapter via the second data line during the instruction transmission time slot of the
mobile terminal 700, and the reply instruction corresponding to the first instruction is used for
indicating that the mobile terminal 700 agrees to activate the quick charging mode.

[0101] Optionally, in an embodiment, the instruction reception time slot of the mobile terminal
700 includes a number of clock periods, and each clock period is used for receiving a 1-bit
data.

[0102] Optionally, in an embodiment, the instruction reception time slot of the mobile terminal
700 includes eight clock periods, and the first instruction includes an 8-bit data.

[0103] Optionally, in an embodiment, the instruction transmission time slot of the mobile
terminal 700 includes a number of clock periods, and each clock period is used for transmitting
a 1-bit data.

[0104] Optionally, in an embodiment, the instruction transmission time slot of the mobile
terminal 700 includes ten clock periods, and the reply instruction corresponding to the first
instruction includes a 10-bit data.

[0105] Optionally, in an embodiment, the reply instruction corresponding to the first instruction
is an instruction of the quick charging communication instruction set of the mobile terminal 700,
and instructions of the quick charging communication instruction set have the same previous n
bits.

[0106] Optionally, in an embodiment, each clock period of the clock signal includes a low level
of 10us and a high level of 500us.

[0107] Optionally, in an embodiment, the first data line is a D+ data line of the USB interface,
and the second data line is a D- data line of the USB interface.

[0108] Those skilled in the art should appreciate that units and programming steps of various
examples described in the embodiments of the present disclosure can be realized by electronic
hardware or a combination of computer software and electronic hardware. Whether these
functions are realized by hardware or software depends on particular applications and design
constraint conditions. For each particular application, professionals can employ different
methods to realize described functions, but this realization should fall into the scope of the
present disclosure.

[0109] For convenience and simplicity, those skilled in the art can clearly understand that when
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the specific work processes of the above described systems, devices, and units are described,
the corresponding processes of the above method embodiments can be referred, which will
not be repeated herein.

[0110] In several embodiments provided by the present disclosure, it can be understood that
the disclosed systems, devices, and methods can be implemented by other manners. For
example, the device embodiments described above are only schematic. For example, the units
are divided according to logic functions and can be divided by another manner in an actual
implementation. For example, several units or assemblies can be combined or can be
integrated into another system, or some features can be ignored, or are not executed. Another
point is that mutual coupling or direct coupling or communication connection shown or
discussed herein can be indirect coupling or communication connection through certain
interfaces, devices, or units, and can be in the form of electricity, machine, or other.

[0111] The units illustrated as separate units can be or cannot be physically separated, and
components shown in units can be or cannot be physical units, that is, can be in a place, or
can be distributed in several network units. A part of or all of the units can be selected
according to actual need to realize the purpose of the solution of the embodiments.

[0112] Additionally, various functional units in the embodiments of the present disclosure can
be integrated into one processing unit, or various functional units can exist alone, or two or
more units can be integrated into one unit.

[0113] If the functions can be realized in the form of software functional units and can be sold
or used as stand-alone products, they can be stored in a computer-readable storage medium.
Based on such understanding, the technical solution of the present disclosure or the part that
contributes to the existing technology or a part of the technical solution can be embodied in the
form of a software product. The computer software product can be stored in a storage
medium, and include a plurality of instructions configured to direct a computer device (personal
computer, server, or network device) to execute all of or a part of steps of various
embodiments of the present disclosure. The storage mediums described above include a U
disk, a mobile disk, a read-only memory (ROM), a random access memory (RAM), a disc, a
compact disc, or other medium storing program codes.

The foregoing descriptions are merely preferred embodiments of the present disclosure, rather
than limiting the present disclosure. Any one skilled in the art can easily make change or
alterations within the technology range of the present disclosure, and those change or
alterations shall fall within the protection scope of the present disclosure. Therefore, the
protection scope of the present disclosure shall be limited by the protection scope of the
claims.

REFERENCES CITED IN THE DESCRIPTION



DK/EP 3142221 T3

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o CN103762702A[0004]
o ON104124483A [8885]




10

15

20

25

30

35

DK/EP 3142221 T3

Patentkrayv

1. Fremgangsmade til hurtig opladning, hvilken fremgangsméade anvendes i en
stremadapter, hvor stramadapteren er koblet til en mobilterminal via en USB-
greenseflade, hvor en stramledning af USB-greensefladen anvendes, for at
stramadapteren kan oplade mobilterminalen, hvor strgemadapteren understot-
ter en normal opladningsmodus og en hurtigopladningsmodus, hvor en oplad-
ningsstrom svarende til hurtigopladningsmodussen er storre end en oplad-
ningsstrem svarende til den normale opladningsmodus, hvilken fremgangs-
méade omfatter:

at transmittere, ved hjeelp af stromadapteren, et taktsignal til mobilterminalen
via en forste dataledning af USB-graensefladen i en proces, i hvilken strgm-
adapteren er koblet til mobilterminalen, hvor taktsignalet anvendes til at angive
en kommunikationssekvens mellem stremadapteren og mobilterminalen;

at udfere, ved hjeelp af stromadapteren, en tovejskommunikation med mobil-
terminalen via en anden dataledning af USB-greensefladen under styring af
kommunikationssekvensen, for at bestemme, at mobilterminalen skal oplades
i hurtigopladningsmodussen, og bestemme opladningsstrammen svarende til
hurtigopladningsmodussen via tovejskommunikationen; og

at indstille, via stramadapteren, en opladningsstrom af stramadapteren til den
bestemte opladningsstrgam svarende til hurtigopladningsmodussen til oplad-
ning af mobilterminalen.

2. Fremgangsméde ifelge krav 1, hvor kommunikationssekvensen omfatter
stramadapterens instruktionstransmissionstidsintervaller og stramadapterens
instruktionsmodtagelsestidsintervaller, og instruktionstransmissionstidsinter-
vallerne og instruktionsmodtagelsestidsintervallerne genereres vekslende;
hvor det at udfare, ved hjeelp af stramadapteren, en tovejskommunikation med
mobilterminalen via en anden dataledning af USB-graensefladen under styring
af kommunikationssekvensen for at bestemme, at mobilterminalen skal opla-
des i hurtigopladningsmodussen, omfatter:

at transmittere, ved hjeelp af stramadapteren, en forste instruktion til mobilter-
minalen via den anden dataledning under stremadapterens instruktionstrans-
missionstidsinterval, hvor den fgrste instruktion anvendes til at forespoarge mo-
bilterminalen, om hurtigopladningsmodussen skal aktiveres eller ej;
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at modtage, ved hjalp af stramadapteren, en svarinstruktion svarende til den
farste instruktion via den anden dataledning under strgmadapterens instrukti-
onsmodtagelsestidsinterval, hvor svarinstruktionen svarende til den forste in-
struktion anvendes til at angive, at mobilterminalen accepterer at aktivere hur-
tigopladningsmodussen; og

at bestemme, ved hjaelp af stramadapteren, at mobilterminalen skal oplades i
hurtigopladningsmodussen i henhold til svarinstruktionen svarende til den for-
ste instruktion.

3. Fremgangsmade ifalge krav 1 eller krav 2, hvor strgamadapterens instrukti-
onstransmissionstidstidsinterval omfatter en flerhed af taktperioder, og hver af
flerheden af taktperioder anvendes til at transmittere 1-bit-data.

4. Fremgangsmade ifglge krav 3, hvor strgmadapterens instruktionstransmis-
sionstidsinterval omfatter otte taktperioder, og den farste instruktion omfatter
8-bit-data.

5. Fremgangsméade ifglge et hvilket som helst af kravene 1-4, hvor stramadap-
terens instruktionsmodtagelsestidsinterval omfatter en flerhed af taktperioder,
og hver af flerheden af taktperioder anvendes til at modtage 1-bit-data.

6. Fremgangsméade ifglge krav 5, hvor stramadapterens instruktionsmodtagel-
sestidsinterval omfatter ti taktperioder, og svarinstruktionen svarende til den
farste instruktion omfatter 10-bit-data, hvor den fgrste instruktion er en instruk-
tion af et hurtigopladningskommunikationsinstruktionssaet af stremadapteren,
og instruktioner af hurtigopladningskommunikationsinstruktionsseettet har de
samme tidligere n bit.

7. Stromadapter (600), hvilken stramadapter er konfigureret til at blive koblet
til en mobilterminal via en USB-graenseflade, hvor en stromledning af USB-
greensefladen anvendes, for at stramadapteren kan oplade mobilterminalen,
hvor strgmadapteren understatter en normal opladningsmodus og en hurtig-
opladningsmodus, hvor en opladningsstrem svarende til hurtigopladningsmo-
dussen er storre end en opladningsstrem svarende til den normale oplad-
ningsmodus, hvilken stromadapter omfatter:
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en kommunikationsenhed (610), der er konfigureret til at transmittere et takt-
signal til mobilterminalen via en forste dataledning af USB-greensefladen i en
proces, i hvilken stramadapteren er koblet til mobilterminalen, hvor taktsignalet
anvendes til at angive en kommunikationssekvens mellem strgmadapteren og
mobilterminalen; og kommunikationsenheden er endvidere konfigureret til at
udfere en tovejskommunikation med mobilterminalen via en anden dataled-
ning af USB-graensefladen under styring af kommunikationssekvensen, for at
bestemme, at mobilterminalen skal oplades i hurtigopladningsmodussen, og
bestemme opladningsstrammen svarende til hurtigopladningsmodussen via
tovejskommunikationen; og

en stromindstillingsenhed (620), der er konfigureret til at indstille en oplad-
ningsstrem af stromadapteren til den bestemte opladningsstrem svarende til
hurtigopladningsmodussen til opladning af mobilterminalen.

8. Stromadapter ifolge krav 7, hvor kommunikationssekvensen omfatter
stramadapterens instruktionstransmissionstidsintervaller og stramadapterens
instruktionsmodtagelsestidsintervaller, og instruktionstransmissionstidsinter-
vallerne og instruktionsmodtagelsestidsintervallerne genereres vekslende;
kommunikationsenheden er konfigureret til at transmittere en fgrste instruktion
til mobilterminalen via den anden dataledning under strgmadapterens instruk-
tionstransmissionstidsinterval, og den fgrste instruktion anvendes til at fore-
sparge mobilterminalen, om hurtigopladningsmodussen skal aktiveres eller ej;
kommunikationsenheden endvidere er konfigureret til at modtage en svarin-
struktion svarende til den fgrste instruktion via den anden dataledning under
stramadapterens instruktionsmodtagelsestidsinterval, og svarinstruktionen
svarende til den fgrste instruktion anvendes til at angive, at mobilterminalen
accepterer at aktivere hurtigopladningsmodussen; og kommunikationsenhe-
den endvidere er konfigureret til at bestemme, at mobilterminalen skal oplades
i hurtigopladningsmodussen i henhold til svarinstruktionen svarende til den for-
ste instruktion.

9. Stroamadapter ifalge krav 7 eller krav 8, hvor stramadapterens instruktions-
transmissionstidstidsinterval omfatter en flerhed af taktperioder, og hver af fler-
heden af taktperioder anvendes til at transmittere 1-bit-data.
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10. Stromadapter ifglge krav 9, hvor stremadapterens instruktionstransmissi-
onstidsinterval omfatter otte taktperioder, og den fgrste instruktion omfatter 8-
bit-data.

11. Stromadapter ifglge et hvilket som helst af kravene 7-10, hvor strgmadap-
terens instruktionsmodtagelsestidsinterval omfatter en flerhed af taktperioder,
og hver af flerheden af taktperioder anvendes til at modtage 1-bit-data.

12. Stromadapter ifglge krav 11, hvor stremadapterens instruktionsmodtagel-
sestidsinterval omfatter ti taktperioder, og svarinstruktionen svarende til den
farste instruktion omfatter 10-bit-data.

13. Stromadapter ifolge et hvilket som helst af kravene 7-12, hvor den forste
instruktion er en instruktion af et hurtigopladningskommunikationsinstruktions-
seet af stromadapteren, og instruktioner af hurtigopladningskommunikations-
instruktionssaettet har de samme tidligere n bit.

14. Mobilterminal (700), hvilken mobilterminal er konfigureret til at blive koblet
til en stremadapter via en USB-graenseflade, hvor en stramledning af USB-
greensefladen anvendes, for at stramadapteren kan oplade mobilterminalen,
hvor mobilterminalen understgtter en normal opladningsmodus og en hurtig-
opladningsmodus, hvor en opladningsstrem svarende til hurtigopladningsmo-
dussen er storre end en opladningsstrem svarende til den normale oplad-
ningsmodus, hvilken mobilterminal omfatter:

en kommunikationsenhed (710), der er konfigureret til at modtage et taktsignal
fra stramadapteren via en forste dataledning af USB-graensefladen i en pro-
ces, i hvilken mobilterminalen er koblet til stramadapteren, hvor taktsignalet
anvendes til at angive en kommunikationssekvens mellem mobilterminalen og
stromadapteren; kommunikationsenheden endvidere er konfigureret til at ud-
fore en tovejskommunikation med stromadapteren via en anden dataledning
af USB-graensefladen under styring af kommunikationssekvensen, for at fa
stramadapteren til at bestemme, at mobilterminalen skal oplades i hurtigoplad-
ningsmodussen, og bestemme opladningsstremmen svarende til hurtigoplad-
ningsmodussen via tovejskommunikationen; og
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en opladningsenhed (720), der er konfigureret til at modtage den bestemte
opladningsstram svarende til hurtigopladningsmodussen fra stramadapteren
til opladning at et batteri af mobilterminalen.

15. Mobilterminal ifelge krav 14, hvor kommunikationssekvensen omfatter in-
struktionsmodtagelsestidsintervaller af mobilterminalen og instruktionstrans-
missionstidsintervaller af mobilterminalen, og instruktionsmodtagelsestidsin-
tervallerne og instruktionstransmissionstidsintervallerne genereres vekslende;
kommunikationsenheden er konfigureret til at modtage en farste instruktion fra
stremadapteren via den anden dataledning under mobilterminalens instrukti-
onsmodtagelsestidsinterval, og den forste instruktion anvendes til at fore-
sperge mobilterminalen, om hurtigopladningsmodussen skal aktiveres eller ej;
og kommunikationsenheden endvidere er konfigureret til at transmittere en
svarinstruktion svarende til den forste instruktion til streomadapteren via den
anden dataledning under stremadapterens instruktionstransmissionstidsinter-
val, og svarinstruktionen svarende til den fgrste instruktion anvendes til at an-
give, at mobilterminalen accepterer at aktivere hurtigopladningsmodussen.
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