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(54) CHARGING METHOD, TERMINAL AND CHARGING ADAPTER

(57) The present invention discloses a charging
method, a terminal, and a charging adapter. The terminal
includes: a USB port, and a processor and a logical circuit
respectively coupled to the USB port, where the logical
circuit supports a target fast charging protocol, the proc-
essor is connected to the logical circuit, the USB port is
configured to connect to a charging adapter, and the tar-
get fast charging protocol is a fast charging protocol sup-
porting a capability of continuous communication be-
tween the terminal and the charging adapter. The method

includes: detecting, by the processor, a type of the charg-
ing adapter by using the USB port; and if detecting that
the type of the charging adapter is a fast charging adapter
supporting the target fast charging protocol, establishing,
by the processor, a communication link to the charging
adapter based on the target fast charging protocol, where
the communication link has the capability of continuous
communication, and controlling, by using the communi-
cation link, a process of fast charging the terminal by the
charging adapter.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. CN201610958256.2, filed with the
Chinese Patent Office on November 3, 2016 and entitled
"CHARGING METHOD, TERMINAL, AND CHARGING
ADAPTER", which is incorporated herein by reference
in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to the field of
charging technologies, and in particular, to a charging
method, a terminal, and a charging adapter.

BACKGROUND

[0003] Currently, power consumption of mobile
phones greatly increases compared with traditional mo-
bile phones. Because mobile phones have various ap-
plications, mobile phones are actually used for a much
longer time. As battery energy density is not greatly im-
proved, although battery capacities of mobile phones are
relatively greatly improved compared with traditional mo-
bile phones, standby time of mobile phones generally
cannot satisfy requirements of consumers. Therefore,
mobile phones need to be frequently charged, and are
charged for a relatively long time in the prior art. As a
result, as mobile phones need to be frequently charged,
and charging takes an excessively long time, consumers
have very undesirable experience when using the mobile
phone.
[0004] The prior art resolves the problem of a standby
bottleneck of mobile phones mainly by using a fast charg-
ing technology.
[0005] However, in an existing fast charging technol-
ogy, an available communication channel that is used to
perform refined control over a parameter in a fast charg-
ing process does not exist between a terminal and a
charging adapter. Therefore, charging safety cannot be
ensured.

SUMMARY

[0006] Embodiments of the present invention provide
a charging method, a terminal, and a charging adapter,
to perform refined control over a parameter in a fast
charging process by establishing a communication chan-
nel between a terminal and a charging adapter, thereby
improving charging safety.
[0007] A first aspect of the embodiments of the present
invention provides a charging method. The method may
be applied to a fast charging process of a terminal. The
terminal includes: a universal serial bus (Universal Serial
Bus, USB), and a processor and a logical circuit respec-
tively coupled to the USB port, where the logical circuit
supports a target fast charging protocol, the processor
is connected to the logical circuit, the USB port is config-

ured to connect to a charging adapter, and different from
an existing fast charging protocol, the target fast charging
protocol is a fast charging protocol supporting a capability
of continuous communication between the terminal and
the charging adapter. The method may include: detect-
ing, by the processor, a type of the charging adapter by
using the USB port; and if detecting that the type of the
charging adapter is a fast charging adapter supporting
the target fast charging protocol, establishing, by the
processor, a communication link to the charging adapter
based on the target fast charging protocol, where the
communication link has the capability of continuous com-
munication, and controlling, by using the communication
link, a process of fast charging the terminal by the charg-
ing adapter. Obviously, the processor establishes the
communication link to the charging adapter by using the
target fast charging protocol, where the communication
link has the capability of continuous communication, and
performs refined control over a parameter in the fast
charging process by using the communication link, there-
by improving charging safety.
[0008] In some possible implementations, the USB
port may include: a first electrode and a second electrode.
In an actual application, the first electrode may be indi-
cated by using D+, and the second electrode may be
indicated by using D-. That the processor detects the
type of the charging adapter by using the USB port may
include: the processor may apply a first level signal to
the first electrode by using a preset power source man-
agement unit; the processor detects a second level signal
on the second electrode after preset duration, to obtain
a detected value of the second level signal; and if the
detected value of the second level signal is less than a
value of the first level signal, the processor determines
that the type of the charging adapter is a fast charging
adapter supporting the target fast charging protocol. It
should be understood that after the terminal is connected
to the charging adapter by using the USB, the charging
adapter establishes a short circuit connection between
the first electrode of the USB and the second electrode
of the USB. Therefore, after the processor applies the
first level signal to the first electrode of the USB by using
the preset power source management unit, the first level
signal is also obtained correspondingly on the second
electrode of the USB. In a normal case, when the proc-
essor detects the second level signal on the second elec-
trode of the USB after the preset duration, the detected
value of the second level signal should be the same as
the value of the first level signal. However, in the present
invention, to detect whether the type of the charging
adapter is a fast charging adapter supporting the target
fast charging protocol, the processor applies the first level
signal to the first electrode of the USB by using the preset
power source management unit, and the charging adapt-
er breaks the short circuit connection between the first
electrode and the second electrode, and adjusts the first
level signal on the second electrode to the second level
signal by using a pull-down resistor. The value of the

1 2 



EP 3 525 312 A1

3

5

10

15

20

25

30

35

40

45

50

55

adjusted second level signal is less than the value of the
first level signal. Certainly, the value of the second level
signal may alternatively be 0, and specifics are not limited
herein. In other words, if the detected value of the second
level signal that is detected by the processor on the sec-
ond electrode of the USB is less than the value of the
first level signal, it may be determined that the type of
the charging adapter is a fast charging adapter support-
ing the target fast charging protocol. If the detected value
of the second level signal that is detected by the proces-
sor on the second electrode of the USB is equal to the
value of the first level signal, it may be determined that
the charging adapter is a charging adapter not supporting
the target fast charging protocol.
[0009] In some other possible implementations, the es-
tablishing, by the processor, a communication link to the
charging adapter based on the target fast charging pro-
tocol, where the communication link has the capability of
continuous communication may include: sending, by the
processor, a sounding signal to the charging adapter
based on the target fast charging protocol, where the
sounding signal is used to detect whether the communi-
cation link is successfully established; and if receiving a
feedback signal sent by the charging adapter in response
to the sounding signal, establishing, by the processor,
the communication link to the charging adapter, where
the communication link has the capability of continuous
communication. In an actual application, the processor
may send a primary device ping to the charging adapter
based on the target fast charging protocol. If the proces-
sor has received a secondary device ping that is sent by
the charging adapter and that corresponds to the primary
device ping, the processor establishes the communica-
tion link to the charging adapter, where the communica-
tion link has the capability of continuous communication.
[0010] In some other possible implementations, the
terminal may further include a first counter and a second
counter. The method may further include: if the processor
has not received the feedback signal sent by the charging
adapter in response to the sounding signal, increasing,
by the processor, a value of the first counter based on a
first preset rule, for example, increasing the value of the
first counter by 1; if a quantity of times that is recorded
by the first counter is greater than a first preset threshold,
increasing, by the processor, a value of the second coun-
ter based on a second preset rule, for example, increas-
ing the value of the second counter by 1; and if a quantity
of times that is recorded by the second counter is greater
than a second preset threshold, stopping, by the proces-
sor, sending the sounding signal. In an actual application,
the first preset threshold may be 5, and the second preset
threshold may be 3. This is not limited herein. Further, if
the quantity of times that is recorded by the first counter
is not greater than the first preset threshold, the processor
repeatedly sends the sounding signal. If the quantity of
times that is recorded by the second counter is not greater
than the second preset threshold, the processor controls
the first counter to perform an initialization operation.

[0011] In some other possible implementations, before
the sending, by the processor, a sounding signal to the
charging adapter based on the target fast charging pro-
tocol, the method further includes: separately initializing,
by the processor, the first counter and the second coun-
ter, for example, resetting the quantity of times that is
recorded by the first counter and the quantity of times
that is recorded by the second counter.
[0012] In some other possible implementations, the
terminal further includes a third processor. The method
may further include: if the processor has not received the
feedback signal, increasing, by the processor, a value of
the third counter based on a third preset rule; determin-
ing, by the processor, whether a count currently recorded
by the third counter is greater than a third preset thresh-
old, for example, the third preset threshold is 15; and if
yes, stopping, by the processor, sending the sounding
signal; or if no, repeatedly sending, by the processor, the
sounding signal.
[0013] In some other possible implementations, the
method may further include: if the detected value of the
second level signal is not less than the value of the first
level signal, it indicates that the type of the charging
adapter is a fast charging adapter not supporting the tar-
get fast charging protocol. Therefore, the processor com-
municates with the charging adapter by using a preset
standard charging procedure.
[0014] A second aspect of the embodiments of the
present invention provides a charging method. The meth-
od may be applied to a process of fast charging a terminal
by a charging adapter. The charging adapter includes: a
universal serial bus USB port, and a controller and a log-
ical circuit respectively coupled to the USB port, where
the logical circuit supports a target fast charging protocol.
The controller is connected to the logical circuit, the USB
port is configured to connect to the terminal, the USB
port includes: a first electrode and a second electrode, a
short circuit connection exists between the first electrode
and the second electrode, and the target fast charging
protocol is a fast charging protocol supporting a capability
of continuous communication between the terminal and
the charging adapter. The method may include: detect-
ing, by the controller, whether the first electrode has a
first level signal that is applied by the terminal to detect
a type of the charging adapter; and when the controller
detects that the first level signal is applied to the first
electrode, breaking, by the controller, the short circuit
connection between the first electrode and the second
electrode, and adjusting a level signal of the second elec-
trode from the first level signal to a second level signal,
where a value of the second level signal on the second
electrode is less than a value of the first level signal, so
that the terminal determines, based on that the value of
the level signal on the second electrode is less than the
value of the level signal on the first electrode, that the
type of the charging adapter is a fast charging adapter
supporting the target fast charging protocol. Obviously,
the controller adjusts the level signal on the first electrode
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and the second electrode, so that the terminal deter-
mines, based on the level signal on the first electrode
and the level signal on the second electrode, whether
the type of the charging adapter is a fast charging adapter
supporting the target fast charging protocol, thereby im-
proving the technical solution of the present invention.
[0015] In some possible implementations, after the ad-
justing, by the controller, a level signal on the second
electrode from the first level signal to a second level sig-
nal, the method further includes: receiving, by the con-
troller, a sounding signal sent by the terminal, where the
sounding signal is used to detect whether a communica-
tion link is successfully established; and sending, by the
controller, a feedback signal to the terminal to respond
to the sounding signal, so that the terminal and the con-
troller establish a communication link having the capa-
bility of continuous communication. In an actual applica-
tion, the terminal may send a primary device ping to the
charging adapter based on the target fast charging pro-
tocol. If the terminal has received a secondary device
ping that is sent by the charging adapter and that corre-
sponds to the primary device ping, the terminal estab-
lishes the communication link to the charging adapter,
where the communication link has the capability of con-
tinuous communication.
[0016] In some other possible implementations, the
charging adapter may further include: a pull-down resis-
tor and a switch, where the pull-down resistor is discon-
nected from the second electrode by using the switch.
The adjusting, by the controller, a level signal of the sec-
ond electrode from the first level signal to a second level
signal may include: connecting, by the controller, the pull-
down resistor to the second electrode by using the switch,
and adjusting the level signal of the second electrode
from the first level signal to the second level signal by
using the pull-down resistor. In an actual application, the
value of the second level signal may be 0.
[0017] A third aspect of the embodiments of the
present invention provides a terminal. The terminal is
configured to perform a function of the method according
to the first aspect or any optional implementation of the
first aspect. The terminal may include: a universal serial
bus USB port, and a processor and a logical circuit re-
spectively coupled to the USB port, where the logical
circuit supports a target fast charging protocol. The proc-
essor is connected to the logical circuit, the USB port is
configured to connect to the charging adapter, and the
target fast charging protocol is a fast charging protocol
supporting a capability of continuous communication be-
tween the terminal and the charging adapter. The proc-
essor is configured to perform a function of correspond-
ing processing.
[0018] A fourth aspect of the embodiments of the
present invention provides a charging adapter. The
charging adapter is configured to perform a function of
the method according to the second aspect or any op-
tional implementation of the second aspect. The charging
adapter may include: a universal serial bus USB port,

and a controller and a logical circuit respectively coupled
to the USB port, where the logical circuit supports a target
fast charging protocol. The controller is connected to the
logical circuit, the USB port is configured to connect to
the terminal, the USB port includes: a first electrode and
a second electrode, a short circuit connection exists be-
tween the first electrode and the second electrode, and
the target fast charging protocol is a fast charging proto-
col supporting a capability of continuous communication
between the terminal and the charging adapter. The con-
troller is configured to perform a function of correspond-
ing control.
[0019] In the technical solutions of the embodiments
of the present invention, the terminal establishes the
communication link to the charging adapter by using the
target fast charging protocol, where the communication
link has the capability of continuous communication, and
performs refined control over a parameter in the fast
charging process by using the communication link, there-
by ensuring charging safety.

BRIEF DESCRIPTION OF DRAWINGS

[0020]

FIG. 1 is a modular block diagram of an embodiment
of a terminal and a charging adapter according to an
embodiment of the present invention;
FIG. 2 is a simplified modular block diagram of an
embodiment of a terminal and a charging adapter
according to an embodiment of the present inven-
tion;
FIG. 3 is a flowchart of an embodiment of a charging
method according to an embodiment of the present
invention;
FIG. 4 is a flowchart of another embodiment of a
charging method according to an embodiment of the
present invention;
FIG. 5 is a flowchart of another embodiment of a
charging method according to an embodiment of the
present invention;
FIG. 6 is a flowchart of another embodiment of a
charging method according to an embodiment of the
present invention;
FIG. 7 is a flowchart of another embodiment of a
charging method according to an embodiment of the
present invention;
FIG. 8 is a schematic diagram of an embodiment of
a terminal according to an embodiment of the
present invention; and
FIG. 9 is a schematic diagram of an embodiment of
a charging adapter according to an embodiment of
the present invention.

DESCRIPTION OF EMBODIMENTS

[0021] The following clearly and completely describes
the technical solutions in the embodiments of the present
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invention with reference to the accompanying drawings
in the embodiments of the present invention. Apparently,
the described embodiments are merely some but not all
of the embodiments of the present invention. All other
embodiments obtained by persons skilled in the art based
on the embodiments of the present invention without cre-
ative efforts shall fall within the protection scope of the
present invention.
[0022] In the specification, claims, and accompanying
drawings of the present invention, the terms "first", "sec-
ond", "third", "fourth", and so on (if any) are intended to
distinguish between similar objects but do not necessarily
indicate a specific order or sequence. It should be un-
derstood that the data termed in such a way are inter-
changeable in proper circumstances so that the embod-
iments of the present invention described herein can be
implemented in other orders than the order illustrated or
described herein. Moreover, the terms "include", "con-
tain" and any other variants mean to cover the non-ex-
clusive inclusion, for example, a process, method, sys-
tem, product, or device that includes a list of steps or
units is not necessarily limited to those units, but may
include other units not expressly listed or inherent to such
a process, method, system, product, or device.
[0023] Fast charging technologies are currently one of
focuses of competition in the field of mobile phones. Al-
though being not a method that fully overcomes a standby
bottleneck of mobile phones, fast charging technologies
are a viable choice, and can provide a faster and safer
charging process for consumers, and bring convenience
and better experience to users. The following examples
are two common fast charging technologies:

Example 1:

[0024] Qualcomm (Qualcomm, QC) launches a fast
charging technology of QC2.0/QC3.0. In the fast charg-
ing technology of QC2.0, a charging adapter outputs a
corresponding voltage (as shown in Table 1) by detecting
voltages of D+ and D- of a USB port. This is currently a
fast charging technology relatively widely applied.

[0025] Compared with QC2.0, QC3.0 can implement
output voltage control in a more refined manner. QC3.0
uses an increment of 200 mV as a step and provides a
voltage option ranging from 3.6 V to 20 V.

Table 1

D+ D- Output

0.6 V 0.6 V 12 V

3.3 V 0.6 V 9 V

3.3 V 3.3 V 20 V

0.6 V GND 5 V (default value)

Example 2:

[0026] MediaTek Inc. (MediaTek Inc., MTK) launches
a fast charging technology of PE/PE+. In the fast charging
technology of PE/PE+, a charging adapter outputs a cor-
responding pulse sequence by detecting a power source
cable VBUS of a USB port, to increase or decrease an
output voltage.
[0027] However, in an existing fast charging technol-
ogy, an available communication channel that is used to
perform refined control over a parameter in a fast charg-
ing process does not exist between most terminals and
charging adapters. Therefore, charging safety cannot be
ensured.
[0028] Based on this, an embodiment of the present
invention provides a charging method, to perform refined
control over a parameter in a fast charging process by
establishing a communication channel between a termi-
nal and a charging adapter, thereby improving charging
safety.
[0029] Referring to FIG. 1, FIG. 1 is a modular block
diagram of an embodiment of a terminal and a charging
adapter according to an embodiment of the present in-
vention.
[0030] The terminal in this embodiment of the present
invention is alternatively referred to as user equipment
(User Equipment, UE), is a device that provides voice
and/or data connectivity to a user, and is, for example, a
handheld device or an in-vehicle device that has a wire-
less connection function. Common terminals include, for
example, a mobile phone, a tablet computer, a notebook
computer, a palmtop computer, a mobile Internet device
(mobile Internet device, MID), and a wearable device
such as a smartwatch, a smart band, or a pedometer.
[0031] The charging adapter in this embodiment of the
present invention is a charging adapter that not only has
a fast charging capability but also can perform refined
control over a parameter in a fast charging process.
[0032] As shown in FIG. 1, a terminal 101 includes: a
BC1.2 and fast charging protocol logical unit 1011, a fast
charging protocol detection logical unit 1012, an interrupt
logical unit 1013, a control interface 1014, and an external
interface 1015.
[0033] The BC1.2 and fast charging protocol logical
unit 1011 is configured to detect a type of the charging
adapter, and is further configured to: establish a commu-
nication channel between the terminal 101 and a charg-
ing adapter 102 by enabling a target fast charging pro-
tocol, and perform refined control over a parameter in a
fast charging process by using the communication chan-
nel, thereby ensuring charging safety. The target fast
charging protocol is a fast charging protocol supporting
a capability of continuous communication between the
terminal 101 and the charging adapter 102.
[0034] It should be noted that BC1.2 is a battery charg-
ing (Battery Charging, BC) specification. The battery
charging specification defines a method for determining
whether the charging adapter 102 connected to the ter-
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minal 101 is of a type of a standard downlink port SDP,
a charging downlink port CDP, a dedicated charging port
DCP, or the like.
[0035] For the SDP port, D+ and D- cables have pull-
down resistors of 15 kΩ, and a current limiting value is
2.5 mA when the SDP is suspended, 100 mA when the
SDP is connected, and is 500 mA when the SDP is con-
nected and configured with relatively high power.
[0036] The CDP port not only supports high current
charging, but also supports data transmission completely
compatible with USB 2.0. The port includes the pull-down
resistor of 15 kΩ that is required by communication of
D+ and D-, and also includes an internal circuit for switch-
ing in a charger detection stage. The internal circuit al-
lows a portable device to distinguish the CDP from an-
other type of port.
[0037] The DCP port supports no data transmission,
but can provide a current above 1.5 A. A short circuit
exists between a D+ cable and a D- cable of the port.
Such port supports a wall charger and a car charger that
has a relatively strong charging capability.
[0038] The fast charging protocol detection logical unit
1012 is configured to detect a target fast charging proto-
col on the side of the charging adapter 102. The target
fast charging protocol is used to establish a communica-
tion channel between the terminal 101 and the charging
adapter 102, to perform refined control over a parameter
in a fast charging process, and improve charging safety.
[0039] The interrupt logical unit 1013 is configured to
perform an interrupt request (Interrupt Request, IRQ).
[0040] The controller interface 1014 is configured to
provide an interface to the BC1.2 and fast charging pro-
tocol logical unit 1011 to communicate with a main proc-
essor of the terminal device 101. The interface is, for
example, an inter-integrated circuit (Inter-Integrated Cir-
cuit, I2C bus) bus, including: a clock signal line SCL and
a data line SDA.
[0041] The external interface 1015 is configured to
connect to an external device such as a USB port. The
USB port has multiple functions, including data transmis-
sion and battery charging.
[0042] As shown in FIG. 1, the charging adapter 102
includes: a fast charging protocol logical unit 1021, a
functional logical unit 1022, and an external interface
1023.
[0043] The fast charging protocol logical unit 1021 is
configured to: establish the communication channel be-
tween the terminal device 101 and the charging adapter
102 by enabling the target fast charging protocol, and
perform refined control over a parameter in a fast charg-
ing process by using the communication channel, there-
by ensuring charging safety.
[0044] The functional logical unit 1022 is configured to
perform some additional functions of the charging adapt-
er 102, and the functional logical unit 1022 predefines
some registers.
[0045] The external interface 1023 is configured to
connect to the terminal device 101, and is, for example,

a USB port.
[0046] FIG. 1 shows a specific modular block diagram
of the terminal and the charging adapter. For ease of
description of embodiments, based on FIG. 1, FIG. 2 is
a simplified modular block diagram of a terminal and a
charging adapter.
[0047] As shown in FIG. 2, a terminal 201 includes: a
logical circuit 2011, a USB port 2012, and a processor
2013. The logical circuit 2011 is configured to perform
the function of the BC1.2 and fast charging protocol log-
ical unit 1011 shown in FIG. 1. The USB port 2012 is
equivalent to D+ and D-of the terminal shown in FIG. 1.
The processor 2013 can perform the function of the fast
charging protocol detection logical unit 1012 shown in
FIG. 1.
[0048] A charging adapter 202 includes: a logical cir-
cuit 2021, a USB port 2022, and a controller 2023. The
logical circuit 2011 is configured to perform the function
of the fast charging protocol logical unit 1021 shown in
FIG. 1. The USB port 2022 is equivalent to D+ and D- of
the charging adapter shown in FIG. 1. The controller 2023
can perform the function of the functional logical unit 1022
shown in FIG. 1.
[0049] Based on the simplified modular block diagram
of the terminal and the charging adapter shown in FIG.
2, the following describes a charging method in the em-
bodiments of the present invention from different per-
spectives by using specific embodiments.

1. On a side of a terminal:

[0050] Referring to FIG. 3, FIG. 3 is a flowchart of an
embodiment of a charging method according to an em-
bodiment of the present invention. The method includes:

301: A processor detects a type of a charging adapter
by using a USB port.
In this embodiment, the processor is in the terminal.
The terminal may include: a USB port, and a proc-
essor and a logical circuit respectively coupled to the
USB port, where the logical circuit supports a target
fast charging protocol, the processor is connected
to the logical circuit, the USB port is configured to
connect to a charging adapter, and the target fast
charging protocol is a fast charging protocol support-
ing a capability of continuous communication be-
tween the terminal and the charging adapter.
It should be understood that, after the terminal is
connected to the charging adapter by using the USB,
because the terminal does not know a type of the
peer device, the processor of the terminal needs to
detect the type of the charging adapter by using the
USB port.
302: When the processor detects that the type of the
charging adapter is a fast charging adapter support-
ing a target fast charging protocol, the processor es-
tablishes a communication link to the charging
adapter based on the target fast charging protocol,
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where the communication link has a capability of
continuous communication, and controls, by using
the communication link, a process of fast charging
a terminal by the charging adapter.

[0051] In this embodiment, if detecting that the type of
the charging adapter is a standard charging adapter, the
processor communicates with the charging adapter by
using a preset standard charging procedure.
[0052] In this embodiment, the terminal establishes the
communication link to the charging adapter by using the
target fast charging protocol, where the communication
link has the capability of continuous communication, and
performs refined control over a parameter in the fast
charging process by using the communication link, there-
by ensuring charging safety.
[0053] Optionally, in some possible embodiments, the
USB port includes: a first electrode and a second elec-
trode. The detecting, by a processor, a type of a charging
adapter by using a USB port includes:

applying, by the processor, a first level signal to the
first electrode;
detecting, by the processor, a second level signal on
the second electrode after preset duration, to obtain
a detected value of the second level signal; and
if the detected value of the second level signal is less
than a value of the first level signal, determining, by
the processor, that the type of the charging adapter
is a fast charging adapter supporting the target fast
charging protocol.

[0054] In this embodiment, in an actual application, the
first electrode may be indicated by using D+, and the
second electrode may be indicated by using D-. It should
be understood that after the terminal is connected to the
charging adapter by using the USB, the charging adapter
establishes a short circuit connection between the first
electrode of the USB and the second electrode of the
USB. Therefore, after the processor applies the first level
signal to the first electrode of the USB by using the preset
power source management unit, the first level signal is
also obtained correspondingly on the second electrode
of the USB. In a normal case, when the processor detects
the second level signal on the second electrode of the
USB after the preset duration, the detected value of the
second level signal should be the same as the value of
the first level signal. However, in the present invention,
to detect whether the type of the charging adapter is a
fast charging adapter supporting the target fast charging
protocol, the processor applies the first level signal to the
first electrode of the USB by using the preset power
source management unit, and the charging adapter
breaks the short circuit connection between the first elec-
trode and the second electrode, and adjusts the first level
signal on the second electrode to the second level signal
by using a pull-down resistor. The value of the adjusted
second level signal is less than the value of the first level

signal. Certainly, the value of the second level signal may
alternatively be 0, and specifics are not limited herein. In
other words, if the detected value of the second level
signal that is detected by the processor on the second
electrode of the USB is less than the value of the first
level signal, it may be determined that the type of the
charging adapter is a fast charging adapter supporting
the target fast charging protocol. If the detected value of
the second level signal that is detected by the processor
on the second electrode of the USB is equal to the value
of the first level signal, it may be determined that the
charging adapter is a charging adapter not supporting
the target fast charging protocol.
[0055] Optionally, in some possible embodiments, the
establishing, by the processor, a communication link to
the charging adapter based on the target fast charging
protocol, where the communication link has a capability
of continuous communication includes:

sending, by the processor, a sounding signal to the
charging adapter based on the target fast charging
protocol, where the sounding signal is used to detect
whether the communication link is successfully es-
tablished; and
if receiving a feedback signal sent by the charging
adapter in response to the sounding signal, estab-
lishing, by the processor, the communication link to
the charging adapter, where the communication link
has the capability of continuous communication.

[0056] In this embodiment, in an actual application, the
sounding signal may be a primary device ping, and the
feedback signal may be a secondary device ping.
[0057] Optionally, in some possible embodiments, the
terminal further includes: a first counter and a second
counter. The method further includes:

if the processor has not received the feedback signal,
increasing, by the processor, a value of the first coun-
ter based on a first preset rule;
determining, by the processor, whether a count cur-
rently recorded by the first counter exceeds a first
preset threshold, and if yes, increasing, by the proc-
essor, a value of the second counter based on a
second preset rule; and
determining, by the processor, whether a count cur-
rently recorded by the second counter exceeds a
second preset threshold, and if yes, stopping, by the
processor, sending the sounding signal.

[0058] Further, if the count currently recorded by the
first counter does not exceed the first preset threshold,
the processor repeatedly sends the sounding signal.
[0059] Further, if the count currently recorded by the
second counter does not exceed the second preset
threshold, the processor controls the first counter to per-
form an initialization operation.
[0060] In this embodiment, the increasing, by the proc-
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essor, a value of the first counter based on a first preset
rule may be: increasing, by the processor, a current count
of the first counter by 1. For example, when the current
count is 1, after the processor increases the current count
of 1 by 1, the value of the first counter is changed to 2.
The increasing, by the processor, a value of the second
counter based on a second preset rule may be: increas-
ing, by the processor, a current count of the second coun-
ter by 1. For example, when the current count is 2, after
the processor increases the current count of 2 by 1, the
value of the second counter is changed to 3. In addition,
in an actual application, the first preset threshold may be
5, and the second preset threshold may be 3. This is not
limited herein.
[0061] It should be understood that, the processor may
further increase the value of the first counter in another
manner. For example, when the processor has not re-
ceived the feedback signal for the first time, the processor
increases the current count of the first counter by 1, to
obtain a first count. When the processor has not received
the feedback signal for the second time, the processor
increases the first count by 2, to obtain a second count.
When the processor has not received the feedback signal
for the third time, the processor increases the second
count by 3, and so on. Details are not described herein
again.
[0062] Similarly, the processor may further increase
the value of the second counter in another manner. A
method used may be similar to the method used by the
processor to increase the value of the first counter. De-
tails are not described herein again.
[0063] It should be understood that, in this embodi-
ment, the value of the first counter and the value of the
second counter may be further increased in another man-
ner. This is not limited herein.
[0064] Optionally, in some possible embodiments, the
terminal further includes: a third counter. The method
further includes:

if the processor has not received the feedback signal,
increasing, by the processor, a value of the third
counter based on a third preset rule; and
determining, by the processor, whether a count cur-
rently recorded by the third counter exceeds a third
preset threshold; and if yes, stopping, by the proc-
essor, sending the sounding signal, or if no, repeat-
edly sending, by the processor, the sounding signal.

[0065] In this embodiment, the increasing, by the proc-
essor, a value of the third counter based on a third preset
rule may be: increasing, by the processor, a current count
of the third counter by 1. For example, when the current
count is 1, after the processor increases the current count
of 1 by 1, the value of the third counter is changed to 2.
In addition, in an actual application, the third preset
threshold may be 15. This is not limited herein.
[0066] It should be understood that the processor may
further increase the value of the third counter in another

manner. A method used may be similar to the method
used by the processor to increase the value of the first
counter. Details are not described herein again.
[0067] Optionally, in some possible embodiments, the
method further includes:
if the detected value of the second level signal is not less
than the value of the first level signal, determining, by the
processor, that the type of the charging adapter is a
standard charging adapter, and communicating with the
charging adapter by using a preset standard charging
procedure.
[0068] Referring to FIG. 4, FIG. 4 is a flowchart of an-
other embodiment of a charging method according to an
embodiment of the present invention. The method in-
cludes:

401: Start.
402. Determine whether a bus voltage (Voltage Bus,
VBUS) is present; and if yes, perform 403, or if no,
return to step 402.
When determining whether an externally connected
device is a charging adapter, a terminal first needs
to determine whether a power source cable VBUS
of a USB is present.
403. Detect whether an externally connected port is
a DCP; and if yes, perform step 404, or if no, perform
step 417.
404. Apply a first level signal to D+.
After detecting that the externally connected device
is the charging adapter of the DCP, the terminal fur-
ther detects whether the charging adapter is a fast
charging adapter supporting a target fast charging
protocol. The target fast charging protocol is a fast
charging protocol supporting a capability of contin-
uous communication between the terminal and the
charging adapter. Therefore, the terminal applies the
first level signal to D+, and waits for a feedback of
the charging adapter, to verify whether the charging
adapter is a fast charging adapter supporting the tar-
get fast charging protocol. The first level signal may
be a level VDP_SRC.
It should be noted that, the terminal may further in-
clude a power source management unit. The termi-
nal may instruct the power source management unit
to apply the first level signal to D+.
405. Wait for preset duration.
After the terminal applies the first level signal to D+,
a corresponding logical unit on a side of the charging
adapter provides a corresponding feedback based
on the first level signal. Therefore, when the terminal
detects a second level signal on D-, a corresponding
delay is required. The preset duration may be Tset-
tle. In this embodiment of the present invention, Tset-
tle may be 1 millisecond.
406. Detect whether a detected value of a second
level signal on D- is less than a value of the first level
signal; and if yes, perform step 407, or if no, perform
step 417.
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After the terminal applies the first level to D+, the
corresponding logical unit on the side of the charging
adapter breaks a short circuit connection between
D+ and D-, and adjusts the first level signal on D- to
the second level signal by using a pull-down resistor.
The detected value of the second level signal may
be 0. Specifics are not limited herein.
It should be noted that the terminal continuously ap-
plies a level VDP_SRC to D+, until it is detected that
the peer charging adapter is removed.
407. Enable a target fast charging protocol.
If the detected value of the second level signal is less
than the value of the first level signal, the terminal
determines that the type of the charging adapter is
a fast charging adapter supporting the target fast
charging protocol.
408. Reset a retry counter.
409. Reset a ping counter.
The ping counter is a first counter, and the retry coun-
ter is a second counter.
It should be understood that there is no requirement
on a sequence of performing step 408 and step 409.
The ping counter may be first reset, and then the
retry counter is reset. Specifics are not limited herein.
410. Send a primary device ping.
After enabling the target fast charging protocol, the
terminal needs to verify whether a communication
channel that is between the terminal and the charg-
ing adapter and that is carried by a D- signal cable
can be successfully established. Therefore, the ter-
minal needs to ping the charging adapter.
411. Determine whether a secondary device ping is
received; and if yes, perform step 418, or if no, per-
form step 412.
If receiving the primary device ping sent by the ter-
minal, correspondingly, the charging adapter feeds
back the secondary device ping to the terminal. If
having not received the secondary device ping fed
back by the charging adapter, the terminal may send
the primary device ping to the charging adapter
again.
412. Progressively increase a value of the ping coun-
ter.
After sending the primary device ping to the fast
charging adapter, if the terminal has not received the
primary device ping sent by the charging adapter,
the terminal may increase the value of the ping coun-
ter by 1.
Certainly, alternatively, the terminal may increase
the value of the ping counter by 1 each time the ter-
minal sends the primary device ping to the fast charg-
ing adapter, and decreases the value of the ping
counter by 1 after receiving the primary device ping
sent by the charging adapter. Specifics are not lim-
ited herein.
413. Determine whether the value of the ping counter
is greater than 5; and if yes, perform step 414, or if
no, return to step 410.

Before sending the primary device ping to the fast
charging adapter again, the terminal determines
whether the value of the ping counter is greater than
a first preset threshold. The first preset threshold is
a preset value. In this embodiment of the present
invention, the first preset threshold is set to 5. If the
terminal determines that the value of the ping counter
reaches 5, a fast charging terminal device increases
the value of the retry counter by 1, and further de-
termines the value of the retry counter. If the terminal
determines that the value of the ping counter does
not reach 5, the terminal continues to send the pri-
mary device ping to the charging adapter.
414. Progressively increase a value of the retry coun-
ter.
If determining that the value of the ping counter
reaches 5, the terminal needs to initialize the ping
counter, for example, reset the ping counter to 0,
increase the value of the retry counter by 1, and fur-
ther determine the value of the retry counter.
415. Determine whether the value of the retry coun-
ter is greater than 3; and if yes, perform step 416, or
if no, perform step 409.
The terminal determines whether the value of the
retry counter is greater than a second preset thresh-
old. The second preset threshold is also a preset
value. In this embodiment of the present invention,
the second threshold is set to 3. In other words, if
the terminal determines that the value of the retry
counter exceeds 3, the terminal determines that the
communication channel that is between the terminal
and the charging adapter and that is carried by the
D- signal cable cannot be successfully established.
If determining that the value of the retry counter does
not exceed 3, the terminal continues to send the pri-
mary device ping to the charging adapter, until the
charging adapter feeds back the secondary device
ping.
416. Stop sending the primary device ping.
If determining that the value of the retry counter ex-
ceeds 3, the terminal stops sending the primary de-
vice ping, and determines that the communication
channel that is between the terminal and the charg-
ing adapter and that is carried by the D- signal cable
cannot be successfully established, and the terminal
may perform charging based on an ordinary charging
procedure.
417. Enter a standard charging procedure.
418. Control a fast charging process by using a com-
munication channel.
In this embodiment, the terminal establishes the
communication link to the charging adapter by using
the target fast charging protocol, where the commu-
nication link has the capability of continuous com-
munication, and performs refined control over a pa-
rameter in the fast charging process by using the
communication link, thereby ensuring charging safe-
ty.
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2: On a side of a charging adapter:

[0069] Referring to FIG. 5, FIG. 5 is a flowchart of an-
other embodiment of a charging method according to an
embodiment of the present invention. The method in-
cludes:

501: A controller detects whether a first electrode
has a first level signal that is applied by a terminal
to detect a type of a charging adapter.
In this embodiment, the terminal applies the first level
signal to the first electrode. The first level signal is
used to detect the type of the charging adapter.
502. When detecting that the first level signal is ap-
plied to the first electrode, the controller breaks a
short circuit connection between a first electrode and
a second electrode, and adjusts a level signal of the
second electrode from the first level signal to a sec-
ond level signal, where a value of the second level
signal is less than a value of the first level signal.

[0070] In this embodiment, when the controller adjusts
the level signal of the second electrode from the first level
signal to the second level signal, and the value of the
second level signal is less than the value of the first level
signal, the terminal may determine, based on the value
of the first level signal and the value of the second level
signal, that the type of the charging adapter is a fast
charging adapter supporting the target fast charging pro-
tocol.
[0071] In this embodiment, the controller adjusts the
level signal on the first electrode and the second elec-
trode, so that the terminal determines, based on the level
signal on the first electrode and the level signal on the
second electrode, whether the type of the charging
adapter is a fast charging adapter supporting the target
fast charging protocol, thereby improving the technical
solution of the present invention.
[0072] Optionally, in some possible embodiments, af-
ter the adjusting, by the controller, a level signal of the
second electrode from the first level signal to a second
level signal, the method further includes:

receiving, by the controller, a sounding signal sent
by the terminal, where the sounding signal is used
to detect whether a communication link is success-
fully established; and
sending, by the controller, a feedback signal to the
terminal to respond to the sounding signal, so that
the terminal and the controller establish a commu-
nication link having the capability of continuous com-
munication.

[0073] In this embodiment, in an actual application, the
terminal may send a primary device ping to the charging
adapter based on the target fast charging protocol. If the
terminal has received a secondary device ping that is
sent by the charging adapter and that corresponds to the

primary device ping, the terminal establishes the com-
munication link to the charging adapter, where the com-
munication link has the capability of continuous commu-
nication.
[0074] Optionally, in some possible embodiments, the
charging adapter may further include: a pull-down resis-
tor and a switch, and the pull-down resistor is discon-
nected from the second electrode by using the switch.
The adjusting, by the controller, a level signal of the sec-
ond electrode from the first level signal to a second level
signal may include: connecting, by the controller, the pull-
down resistor to the second electrode by using the switch,
and adjusting the level signal of the second electrode
from the first level signal to the second level signal by
using the pull-down resistor. In an actual application, the
value of the second level signal may be 0.
[0075] Referring to FIG. 6, FIG. 6 is a flowchart of an-
other embodiment of a charging method according to an
embodiment of the present invention. The method in-
cludes:

601: Start.
602. Apply 5 V to a VBUS, and establish a short
circuit connection between D+ and D-.
After the charging adapter is connected to the termi-
nal by using the VBUS on a USB, the charging adapt-
er establishes a short circuit connection between D+
and D- of the USB, and applies a level signal of 5 V
to the VBUS on the USB.
603. Detect whether a first level signal is applied to
D+; and if yes, perform step 604.
The charging adapter detects whether D+ has the
first level signal applied by the terminal to detect the
type of the charging adapter, and if no, continues to
perform detection.
604. Break the short circuit connection between D+
and D-, and adjust a level signal on D-from the first
level signal to a second level signal by using a pull-
down resistor.
In an actual circuit, the charging adapter may further
include: a pull-down resistor and a switch, and the
pull-down resistor is disconnected from D- by using
the switch.
If detecting that the first level signal is applied to D+,
the charging adapter breaks the short circuit connec-
tion between D+ and D-. Then, the charging adapter
may connect the pull-down resistor to D- by using
the switch, and adjust the level signal of D- from the
first level signal to the second level signal by using
the pull-down resistor.
605. Receive a primary device ping.
A sounding signal sent by the terminal is received,
and the sounding signal may be a primary device
ping used to detect whether a communication chan-
nel is successfully established.
606. Send a secondary device ping.

[0076] After the primary device ping sent by the termi-
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nal is received, the secondary device ping is fed back to
the terminal, so that the terminal establishes a commu-
nication channel to the charging adapter, where the com-
munication channel has a capability of continuous com-
munication.
[0077] In this embodiment, the charging adapter ad-
justs the level signal on D+ and D-, so that the terminal
determines, based on the level signal on D+ and the level
signal on D-, whether the type of the charging adapter is
a fast charging adapter supporting the target fast charg-
ing protocol, thereby improving the technical solution of
the present invention.

3: On a side of interaction between a terminal and a 
charging adapter:

[0078] Referring to FIG. 7, FIG. 7 is a flowchart of an-
other embodiment of a charging method according to an
embodiment of the present invention. The method in-
cludes:

701: A processor applies a first level signal to a first
electrode.
702. A controller detects whether the first level signal
is applied to the first electrode.
703. After detecting that the first level signal is ap-
plied to the first electrode, the controller breaks a
short circuit connection between a first electrode and
a second electrode, and adjusts a level signal of the
second electrode from the first level signal to a sec-
ond level signal by using a pull-down resistor.
704. The processor detects the second level signal
on the second electrode after preset duration, to ob-
tain a detected value of the second level signal,
where the detected value of the second level signal
is less than a value of the first level signal.
705. The processor determines that a type of a
charging adapter is a fast charging adapter support-
ing a target fast charging protocol.
706. The processor sends a sounding signal to the
charging adapter based on the target fast charging
protocol.
707. The controller sends a feedback signal to the
processor to respond to the sounding signal.
708. The controller establishes, based on the feed-
back signal, a communication link having a capability
of continuous communication.

[0079] It should be understood that, the processor is
connected to the controller in advance by using a USB.
In addition, for related descriptions of the steps in this
embodiment, refer to the foregoing embodiments. Details
are not described herein again.
[0080] In addition, to ensure charging safety, in this
embodiment, detection is further performed when the ter-
minal is disconnected from the charging adapter, that is,
removal detection is performed. Specifically, when the
terminal is disconnected from the fast charging adapter,

the terminal and the charging adapter restore respective
interfaces and settings. The removal detection includes
two types of detection: signal detection and protocol de-
tection. Only signal detection may be supported, or both
the two types of detection may be supported. Specifics
are not limited herein.
[0081] During signal detection, the terminal may detect
VBUS removal, and the fast charging adapter may detect
whether a value of the level signal on the first electrode
is less than a reference level threshold.
[0082] During protocol detection, the terminal may
send a sounding signal to the charging adapter, and de-
tect a response of the charging adapter. The charging
adapter may detect, by using a watchdog mechanism,
whether the sounding signal from the terminal is contin-
uously received.
[0083] The foregoing describes the charging method
in the embodiments of the present invention, and the fol-
lowing describes a terminal in the embodiments of the
present invention.
[0084] Referring to FIG. 8, FIG. 8 is a schematic dia-
gram of an embodiment of a terminal according to an
embodiment of the present invention. The terminal in-
cludes:

a USB port 801, and a processor 802 and a logical
circuit 803 respectively coupled to the USB port 801,
where the logical circuit 803 supports a target fast
charging protocol, the processor 802 is connected
to the logical circuit 803, the USB port 801 is config-
ured to connect to a charging adapter, and the target
fast charging protocol is a fast charging protocol sup-
porting a capability of continuous communication be-
tween the terminal and the charging adapter, where
the processor 802 is configured to: detect a type of
the charging adapter by using the USB port 801; and
when detecting that the type of the charging adapter
is a fast charging adapter supporting the target fast
charging protocol, establish a communication link to
the charging adapter based on the target fast charg-
ing protocol, where the communication link has the
capability of continuous communication, and control,
by using the communication link, a process of fast
charging the terminal by the charging adapter.

[0085] In this embodiment, the processor 802 estab-
lishes the communication link to the charging adapter
based on the target fast charging protocol, where the
communication link has the capability of continuous com-
munication, and performs refined control over a param-
eter in the fast charging process by using the communi-
cation link, thereby ensuring charging safety.
[0086] For a specific function of the processor 802, re-
fer to the method embodiment shown in FIG. 3 or FIG.
4. Details are not described herein again.
[0087] In some optional embodiments, the USB port
801 includes: a first electrode and a second electrode,
and the processor 802 is further configured to: apply a
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first level signal to the first electrode; detect a second
level signal on the second electrode after preset duration,
to obtain a detected value of the second level signal; and
if the detected value of the second level signal is less
than a value of the first level signal, determine that the
type of the charging adapter is a fast charging adapter
supporting the target fast charging protocol.
[0088] In some other optional embodiments, the proc-
essor 802 is further configured to: enable the target fast
charging protocol; send a sounding signal to the charging
adapter based on the target fast charging protocol, where
the sounding signal is used to detect whether the com-
munication link is successfully established; and if a feed-
back signal sent by the charging adapter in response to
the sounding signal is received, establish the communi-
cation link to the charging adapter, where the communi-
cation link has the capability of continuous communica-
tion.
[0089] In some other optional embodiments, the termi-
nal further includes a first counter and a second counter,
and the processor 802 is further configured to: if the feed-
back signal has not been received, increase a value of
the first counter based on a first preset rule; determine
whether a count currently recorded by the first counter
exceeds a first preset threshold, and if yes, increase a
value of the second counter based on a second preset
rule; and determine whether a count currently recorded
by the second counter exceeds a second preset thresh-
old, and if yes, stop sending the sounding signal.
[0090] In some other optional embodiments, the proc-
essor 802 is further configured to: if the count currently
recorded by the first counter does not exceed the first
preset threshold, repeatedly send the sounding signal.
[0091] In some other optional embodiments, the proc-
essor 802 is further configured to: if the count currently
recorded by the second counter does not exceed the
second preset threshold, control the first counter to per-
form an initialization operation.
[0092] In some other optional embodiments, the proc-
essor 802 is further configured to: before sending the
sounding signal to the charging adapter based on the
target fast charging protocol, separately initialize the first
counter and the second counter.
[0093] In some other optional embodiments, the termi-
nal further includes a third counter, and the processor
802 is further configured to: if the feedback signal has
not been received, increase a value of the third counter
based on a third preset rule; and determine whether a
count currently recorded by the third counter exceeds a
third preset threshold; and if yes, stop sending the sound-
ing signal, or if no, repeatedly send the sounding signal.
[0094] In some other optional embodiments, the proc-
essor is further configured to: if the detected value of the
second level signal is not less than the value of the first
level signal, determine that the type of the charging
adapter is a standard charging adapter, and communi-
cate with the charging adapter by using a preset standard
charging procedure.

[0095] The foregoing describes the terminal in the em-
bodiments of the present invention, and the following de-
scribes a charging adapter in the embodiments of the
present invention.
[0096] Referring to FIG. 9, FIG. 9 is a schematic dia-
gram of an embodiment of a charging adapter according
to an embodiment of the present invention. The charging
adapter includes:

a universal serial bus USB port 901, and a controller
902 and a logical circuit 903 respectively coupled to
the USB port 901, where the logical circuit 903 sup-
ports a target fast charging protocol, the controller
902 is connected to the logical circuit 903, the USB
port 901 is configured to connect to a terminal, the
USB port 901 includes a first electrode 9011 and a
second electrode 9012, a short circuit connection
exists between the first electrode 9011 and the sec-
ond electrode 9012, and the target fast charging pro-
tocol is a fast charging protocol supporting a capa-
bility of continuous communication between the ter-
minal and the charging adapter, where
the controller 902 is configured to: detect whether
the first electrode 9011 has a first level signal that is
applied by the terminal to detect a type of the charg-
ing adapter; and when detecting that the first level
signal is applied to the first electrode 9011, break
the short circuit connection between the first elec-
trode 9011 and the second electrode 9012, and ad-
just a level signal of the second electrode 9012 from
the first level signal to a second level signal, so that
the terminal determines, based on a value of the first
level signal and a value of the second level signal,
that the type of the charging adapter is a fast charging
adapter supporting the target fast charging protocol,
where the value of the second level signal is less
than the value of the first level signal.

[0097] In this embodiment, the controller 902 adjusts
the level signal on the first electrode 9011 and the second
electrode 9012, so that the terminal determines, based
on the level signal on the first electrode 9011 and the
level signal on the second electrode 9012, whether the
type of the charging adapter is a fast charging adapter
supporting the target fast charging protocol, thereby im-
proving the technical solution of the present invention.
[0098] For a specific function of the controller 902, refer
to the method embodiment shown in FIG. 5 or FIG. 6.
Details are not described herein again.
[0099] In some optional embodiments, the controller
902 is further configured to: after adjusting the level signal
of the second electrode 9012 from the first level signal
to the second level signal, receive a sounding signal sent
by the terminal, where the sounding signal is used to
detect whether a communication link is successfully es-
tablished; and send a feedback signal to the terminal to
respond to the sounding signal, so that the terminal and
the controller 902 establish a communication link having
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the capability of continuous communication.
[0100] In some other optional embodiments, the charg-
ing adapter further includes: a pull-down resistor and a
switch, and the pull-down resistor is disconnected from
the second electrode 9012 by using the switch; and the
controller 902 is further configured to: connect the pull-
down resistor to the second electrode 9012 by using the
switch, and adjust the level signal of the second electrode
9012 from the first level signal to the second level signal
by using the pull-down resistor.
[0101] It may be clearly understood by persons skilled
in the art that, for the purpose of convenient and brief
description, for a detailed working process of the forego-
ing system, apparatus, and unit, refer to a corresponding
process in the foregoing method embodiments, and de-
tails are not described herein again.
[0102] In the several embodiments provided in this ap-
plication, it should be understood that the disclosed sys-
tem, apparatus, and method may be implemented in oth-
er manners. For example, the described apparatus em-
bodiment is merely an example. For example, the unit
division is merely logical function division and may be
other division in actual implementation. For example, a
plurality of units or components may be combined or in-
tegrated into another system, or some features may be
ignored or not performed. In addition, the displayed or
discussed mutual couplings or direct couplings or com-
munication connections may be implemented by using
some interfaces. The indirect couplings or communica-
tion connections between the apparatuses or units may
be implemented in electronic, mechanical, or other forms.
[0103] The units described as separate parts may or
may not be physically separate, and parts displayed as
units may or may not be physical units, may be located
in one position, or may be distributed on a plurality of
network units. Some or all of the units may be selected
based on actual requirements to achieve the objectives
of the solutions of the embodiments.
[0104] In addition, functional units in the embodiments
of the present invention may be integrated into one
processing unit, or each of the units may exist alone phys-
ically, or two or more units are integrated into one unit.
The integrated unit may be implemented in a form of hard-
ware, or may be implemented in a form of a software
functional unit.
[0105] When the integrated unit is implemented in the
form of a software functional unit and sold or used as an
independent product, the integrated unit may be stored
in a computer-readable storage medium. Based on such
an understanding, the technical solutions of the present
invention essentially, or the part contributing to the prior
art, or all or some of the technical solutions may be im-
plemented in the form of a software product. The software
product is stored in a storage medium and includes sev-
eral instructions for instructing a computer device (which
may be a personal computer, a server, or a network de-
vice) to perform all or some of the steps of the methods
described in the embodiments of the present invention.

The foregoing storage medium includes: any medium
that can store program code, such as a USB flash drive,
a removable hard disk, a read-only memory (ROM, Read-
Only Memory), a random access memory (RAM, Ran-
dom Access Memory), a magnetic disk, or an optical disc.
[0106] The foregoing embodiments are merely intend-
ed for describing the technical solutions of the present
invention, but not for limiting the present invention. Al-
though the present invention is described in detail with
reference to the foregoing embodiments, persons of or-
dinary skill in the art should understand that they may
still make modifications to the technical solutions de-
scribed in the foregoing embodiments or make equivalent
replacements to some technical features thereof, without
departing from the spirit and scope of the technical so-
lutions of the embodiments of the present invention.

Claims

1. A charging method, wherein the method is applied
to a fast charging process of a terminal, the terminal
comprises: a universal serial bus USB port, and a
processor and a logical circuit respectively coupled
to the USB port, the logical circuit supports a target
fast charging protocol, the processor is connected
to the logical circuit, the USB port is configured to
connect to a charging adapter, the target fast charg-
ing protocol is a fast charging protocol supporting a
capability of continuous communication between the
terminal and the charging adapter, and the method
comprises:

detecting, by the processor, a type of the charg-
ing adapter by using the USB port; and
when the processor detects that the type of the
charging adapter is a fast charging adapter sup-
porting the target fast charging protocol, estab-
lishing, by the processor, a communication link
to the charging adapter based on the target fast
charging protocol, wherein the communication
link has the capability of continuous communi-
cation, and controlling, by using the communi-
cation link, a process of fast charging the termi-
nal by the charging adapter.

2. The method according to claim 1, wherein the USB
port comprises: a first electrode and a second elec-
trode, and the detecting, by the processor, a type of
the charging adapter by using the USB port compris-
es:

applying, by the processor, a first level signal to
the first electrode;
detecting, by the processor, a second level sig-
nal on the second electrode after preset dura-
tion, to obtain a detected value of the second
level signal; and
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if the detected value of the second level signal
is less than a value of the first level signal, de-
termining, by the processor, that the type of the
charging adapter is a fast charging adapter sup-
porting the target fast charging protocol.

3. The method according to claim 1 or 2, wherein the
establishing, by the processor, a communication link
to the charging adapter based on the target fast
charging protocol, wherein the communication link
has the capability of continuous communication
comprises:

sending, by the processor, a sounding signal to
the charging adapter based on the target fast
charging protocol, wherein the sounding signal
is used to detect whether the communication link
is successfully established; and
if receiving a feedback signal sent by the charg-
ing adapter in response to the sounding signal,
establishing, by the processor, the communica-
tion link to the charging adapter, wherein the
communication link has the capability of contin-
uous communication.

4. The method according to claim 3, wherein the termi-
nal further comprises a first counter and a second
counter, and the method further comprises:

if the processor has not received the feedback
signal, increasing, by the processor, a value of
the first counter based on a first preset rule;
determining, by the processor, whether a count
currently recorded by the first counter exceeds
a first preset threshold, and if yes, increasing,
by the processor, a value of the second counter
based on a second preset rule; and
determining, by the processor, whether a count
currently recorded by the second counter ex-
ceeds a second preset threshold, and if yes,
stopping, by the processor, sending the sound-
ing signal.

5. The method according to claim 4, wherein the meth-
od further comprises:
if the count currently recorded by the first counter
does not exceed the first preset threshold, repeat-
edly sending, by the processor, the sounding signal.

6. The method according to claim 5, wherein the meth-
od further comprises:
if the count currently recorded by the second counter
does not exceed the second preset threshold, con-
trolling, by the processor, the first counter to perform
an initialization operation.

7. The method according to claim 4, before the sending,
by the processor, a sounding signal to the charging

adapter based on the target fast charging protocol,
further comprising:
separately initializing, by the processor, the first
counter and the second counter.

8. The method according to claim 3, wherein the termi-
nal further comprises a third counter, and the method
further comprises:

if the processor has not received the feedback
signal, increasing, by the processor, a value of
the third counter based on a third preset rule; and
determining, by the processor, whether a count
currently recorded by the third counter exceeds
a third preset threshold; and if yes, stopping, by
the processor, sending the sounding signal, or
if no, repeatedly sending, by the processor, the
sounding signal.

9. The method according to claim 2, wherein the meth-
od further comprises:
if the detected value of the second level signal is not
less than the value of the first level signal, determin-
ing, by the processor, that the type of the charging
adapter is a standard charging adapter, and com-
municating with the charging adapter by using a pre-
set standard charging procedure.

10. A charging method, wherein the method is applied
to a process of fast charging a terminal by a charging
adapter, the charging adapter comprises: a universal
serial bus USB port, and a controller and a logical
circuit respectively coupled to the USB port, the log-
ical circuit supports a target fast charging protocol,
the controller is connected to the logical circuit, the
USB port is configured to connect to the terminal,
the USB port comprises a first electrode and a sec-
ond electrode, a short circuit connection exists be-
tween the first electrode and the second electrode,
the target fast charging protocol is a fast charging
protocol supporting a capability of continuous com-
munication between the terminal and the charging
adapter, and the method comprises:

detecting, by the controller, whether the first
electrode has a first level signal that is applied
by the terminal to detect a type of the charging
adapter; and
when the controller detects that the first level
signal is applied to the first electrode, breaking,
by the controller, the short circuit connection be-
tween the first electrode and the second elec-
trode, and adjusting a level signal of the second
electrode from the first level signal to a second
level signal, so that the terminal determines,
based on a value of the first level signal and a
value of the second level signal, that the type of
the charging adapter is a fast charging adapter
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supporting the target fast charging protocol,
wherein the value of the second level signal is
less than the value of the first level signal.

11. The method according to claim 10, after the adjust-
ing, by the controller, a level signal of the second
electrode from the first level signal to a second level
signal, further comprising:

receiving, by the controller, a sounding signal
sent by the terminal, wherein the sounding sig-
nal is used to detect whether a communication
link is successfully established; and
sending, by the controller, a feedback signal to
the terminal to respond to the sounding signal,
so that the terminal and the controller establish
a communication link having the capability of
continuous communication.

12. The method according to claim 10 or 11, wherein the
charging adapter further comprises: a pull-down re-
sistor and a switch, and the pull-down resistor is dis-
connected from the second electrode by using the
switch; and
the adjusting, by the controller, a level signal of the
second electrode from the first level signal to a sec-
ond level signal comprises:
electrically connecting, by the controller, the pull-
down resistor to the second electrode by using the
switch, and adjusting the level signal of the second
electrode from the first level signal to the second
level signal by using the pull-down resistor.

13. A terminal, wherein the terminal comprises:

a universal serial bus USB port, and a processor
and a logical circuit respectively coupled to the
USB port, wherein the logical circuit supports a
target fast charging protocol, the processor is
connected to the logical circuit, the USB port is
configured to connect to a charging adapter, and
the target fast charging protocol is a fast charg-
ing protocol supporting a capability of continu-
ous communication between the terminal and
the charging adapter, wherein
the processor is configured to: detect a type of
the charging adapter by using the USB port; and
when detecting that the type of the charging
adapter is a fast charging adapter supporting
the target fast charging protocol, establish a
communication link to the charging adapter
based on the target fast charging protocol,
wherein the communication link has the capa-
bility of continuous communication, and control,
by using the communication link, a process of
fast charging the terminal by the charging adapt-
er.

14. The terminal according to claim 13, wherein the USB
port comprises: a first electrode and a second elec-
trode, and the processor is further configured to: ap-
ply a first level signal to the first electrode; detect a
second level signal on the second electrode after
preset duration, to obtain a detected value of the
second level signal; and if the detected value of the
second level signal is less than a value of the first
level signal, determine that the type of the charging
adapter is a fast charging adapter supporting the tar-
get fast charging protocol.

15. The terminal according to claim 13 or 14, wherein
the processor is further configured to: send a sound-
ing signal to the charging adapter based on the target
fast charging protocol, wherein the sounding signal
is used to detect whether the communication link is
successfully established; and if a feedback signal
sent by the charging adapter in response to the
sounding signal is received, establish the communi-
cation link to the charging adapter, wherein the com-
munication link has the capability of continuous com-
munication.

16. The terminal according to claim 15, wherein the ter-
minal further comprises a first counter and a second
counter, and the processor is further configured to:
if the feedback signal has not been received, in-
crease a value of the first counter based on a first
preset rule; determine whether a count currently re-
corded by the first counter exceeds a first preset
threshold, and if yes, increase a value of the second
counter based on a second preset rule; and deter-
mine whether a count currently recorded by the sec-
ond counter exceeds a second preset threshold, and
if yes, stop sending the sounding signal.

17. The terminal according to claim 16, wherein the proc-
essor is further configured to: if the count currently
recorded by the first counter does not exceed the
first preset threshold, repeatedly send the sounding
signal.

18. The terminal according to claim 17, wherein the proc-
essor is further configured to: if the count currently
recorded by the second counter does not exceed the
second preset threshold, control the first counter to
perform an initialization operation.

19. The terminal according to claim 16, wherein the proc-
essor is further configured to: before sending the
sounding signal to the charging adapter based on
the target fast charging protocol, separately initialize
the first counter and the second counter.

20. The terminal according to claim 15, wherein the ter-
minal further comprises a third counter, and the proc-
essor is further configured to: if the feedback signal
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has not been received, increase a value of the third
counter based on a third preset rule; and
determine whether a count currently recorded by the
third counter exceeds a third preset threshold; and
if yes, stop sending the sounding signal, or if no,
repeatedly send the sounding signal.

21. The terminal according to claim 14, wherein the proc-
essor is further configured to: if the detected value
of the second level signal is not less than the value
of the first level signal, determine that the type of the
charging adapter is a standard charging adapter, and
communicate with the charging adapter by using a
preset standard charging procedure.

22. A charging adapter, comprising:

a universal serial bus USB port, and a controller
and a logical circuit respectively coupled to the
USB port, wherein the logical circuit supports a
target fast charging protocol, the controller is
connected to the logical circuit, the USB port is
configured to connect to a terminal, the USB port
comprises a first electrode and a second elec-
trode, a short circuit connection exists between
the first electrode and the second electrode, and
the target fast charging protocol is a fast charg-
ing protocol supporting a capability of continu-
ous communication between the terminal and
the charging adapter, wherein
the controller is configured to: detect whether
the first electrode has a first level signal that is
applied by the terminal to detect a type of the
charging adapter; and when detecting that the
first level signal is applied to the first electrode,
break the short circuit connection between the
first electrode and the second electrode, and ad-
just a level signal of the second electrode from
the first level signal to a second level signal, so
that the terminal determines, based on a value
of the first level signal and a value of the second
level signal, that the type of the charging adapter
is a fast charging adapter supporting the target
fast charging protocol, wherein the value of the
second level signal is less than the value of the
first level signal.

23. The charging adapter according to claim 22, wherein
the controller is further configured to: after adjusting
the level signal of the second electrode from the first
level signal to the second level signal, receive a
sounding signal sent by the terminal, wherein the
sounding signal is used to detect whether a commu-
nication link is successfully established; and send a
feedback signal to the terminal to respond to the
sounding signal, so that the terminal and the control-
ler establish a communication link having the capa-
bility of continuous communication.

24. The charging adapter according to claim 22 or 23,
wherein the charging adapter further comprises: a
pull-down resistor and a switch, and the pull-down
resistor is disconnected from the second electrode
by using the switch; and the controller is further con-
figured to: connect the pull-down resistor to the sec-
ond electrode by using the switch, and adjust the
level signal of the second electrode from the first
level signal to the second level signal by using the
pull-down resistor.
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