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CHARGING PROTECTION METHOD AND APPARATUS

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to the charging protection

field, and in particular, to a charging protection method and apparatus.

BACKGROUND

[0002] As functions of a mobile terminal such as a mobile phone become
increasingly powerful, a user frequently uses the mobile terminal, resulting in greater
power consumption and more frequent charging of the mobile terminal. Pursuit of a
thin and light device makes a manufacturer choose a charging interface of
increasingly small dimensions. As a result, distances between pins in the charging
interface become smaller. In a case of ingress of water, iron filings, carbon powder, or
the like into the device, the pins in the charging interface may be short-circuited, and
consequently the device may be burned or deformed or even a fire accident may be
caused during a process of charging the device.

[0003] To resolve the foregoing problem, an existing solution is as follows. A
PTC (Positive Temperature Coefficient, positive temperature coefficient, PTC for
short) resistor is added near the charging interface. When the charging interface
generates heat and causes a high temperature, a temperature of the PTC resistor
increases, bringing a rapid increase in resistance of the PTC resistor and preventing a
large current from passing through, and ensuring overcurrent protection.

[0004] However, problems of the existing solution are as follows. The PTC
resistor is a thermosensitive component. If atrigger temperature of the PTC resistor is
set too low, an erroneous action may occur, and if the trigger temperature is set too
high, the PTC resistor cannot provide good protection. In addition, when a
temperature of the charging interface reaches the trigger temperature of the PTC
resistor, there is a delay for a disconnecting action of the PTC resistor, which may

damage the charging interface.
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SUMMARY

[0005] An objective of embodiments of the present invention is to provide a
charging protection method and apparatus, which can resolve a problem in the prior
art that a charging interface cannot be effectively protected in a charging process.
[0006] To resolve the foregoing technical problem, a first aspect of the
embodiments of the present invention provides a charging protection method,
including:

measuring a charging voltage, a charging current, and a temperature rise of
acharging interface of a charged device;

detecting whether the charging voltage falls beyond a preset voltage range,
detecting whether the charging current is less than a preset current threshold, and
detecting whether the temperature rise is greater than a preset temperature rise
threshold; and

disconnecting a charging circuit of a charger if a detection result of any
one or more of the three itemsisyes.
[0007] With reference to the first aspect, in a first possible implementation
manner, the charging interface is a micro Universal Serial Bus micro USB interface,
and the detecting whether the charging voltage falls beyond a preset voltage range,
detecting whether the charging current is less than a preset current threshold, and
detecting whether the temperature rise is greater than a preset temperature rise
threshold includes:

detecting whether a voltage on a D— pin, a D+ pin, or an ID pin of the
micro USB interface falls beyond the voltage range, detecting whether a current on a
VBUS pin of the micro USB interface is less than the current threshold, and obtaining
atemperature measured by atemperature sensor disposed on the micro USB interface,
and detecting, according to the obtained temperature, whether the temperature rise of
the charging interface is greater than the temperature rise threshold.
[0008] With reference to the first possible implementation manner of the first
aspect, in a second possible implementation manner, the disconnecting a charging
circuit of acharger includes:

controlling a current transmitted, by the charger, on the VBUS pin of the
micro USB interface to be grounded by using a MOS transistor.
[0009] With reference to the first possible implementation manner of the first
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aspect, in a third possible implementation manner, the disconnecting a charging
circuit of acharger includes:

sending circuit disconnection instruction information to the charger by
using the D+ pin and the D— pin, where the circuit disconnection instruction
information is used to instruct the charger to disconnect the charging circuit.
[0010] With reference to any one of the first aspect to the third possible
implementation manner, in a fourth possible implementation manner, the
disconnecting a charging circuit of a charger if a detection result of any one or more
of the three itemsis yes further includes:

outputting alarm prompt information, where the alarm prompt information
includes audio information and text information.
[0011] With reference to the fourth possible implementation manner of the first
aspect, in a fifth possible implementation manner, the outputting alarm prompt
information includes:

invoking a display apparatus of the charged device to display text
information indicating that a charging exception occurs on the charged device, and
invoking an audio apparatus of the charged device to output audio information
indicating that a charging exception occurs on the charged device.
[0012] A second aspect of the embodiments of the present invention provides a
charging protection apparatus, including a voltage detection unit, a current detection
unit, a temperature detection unit, a power management unit, a temperature sensor,
and amicro USB interface, where

the voltage detection unit is connected to a D+ pin, aD—pin, and an ID pin
of the micro USB interface, and is configured to detect whether a voltage on the D+
pin, the D- pin, or the ID pin falls beyond a preset voltage range;

the current detection unit is connected to a VBUS pin of the micro USB
interface, and is configured to detect whether a current on the VBUS pinislessthan a
preset current threshold;

the temperature detection unit is connected to the temperature sensor, and
is configured to obtain a temperature measured by the temperature sensor, and detect,
according to the obtained temperature, whether a temperature rise of the micro USB
interface is greater than a preset temperature rise threshold; and

the charging management unit is separately connected to the voltage
detection unit, the current detection unit, and the temperature detection unit, and is
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configured to disconnect a charging circuit of a charger when a detection result of one
or more of the voltage detection unit, the current detection unit, or the temperature
detection unit isyes.
[0013] With reference to the second aspect, in a first possible implementation
manner, the charging management unit is further configured to:

send instruction information to the charger by using the D+ pin and the D—
pin, where the instruction information is used to instruct the charger to disconnect the
charging circuit.
[0014] With reference to the second aspect, in a second possible implementation
manner, the charging protection apparatus further includes: a MOS transistor and a
diode, where a gate of the MOS transistor is connected to the charging management
unit, a drain of the MOS transistor is grounded, a source of the MOS transistor is
connected to the VBUS pin of the micro USB interface, a cathode of the diode is
connected to the drain of the MOS transistor, and an anode of the diode is connected
to the source of the MOS transistor.
[0015] With reference to the second aspect to the second possible implementation
manner, in athird possible implementation manner, the charging protection apparatus
further includes a capacitor, where one terminal of the capacitor is connected to the
VBUS pin, and another terminal of the capacitor is grounded.
[0016] With reference to any one of the second aspect to the third possible
implementation manner, in a fourth possible implementation manner, the charging
management unit is further configured to: send alarm prompt information to a charged
device, where the alarm prompt information is used to instruct the charged device to
use a display device to display text information indicating that a charging exception
occurs on the charged device, and instruct the charged device to use an audio
apparatus to output audio information indicating that a charging exception occurs on
the charged device.
[0017] The following beneficial effects are achieved by implementing the present
invention:
[0018] A charging voltage, a charging current, and a temperature rise of a
charging interface are measured. In this way, when one or more of the charging
voltage, the charging current, and the temperature rise are abnormal, a charging circuit
of a charger can be disconnected in a timely manner before the charging interface is

damaged due to a high temperature, thereby effectively avoiding damage to the
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charging interface.

BRIEF DESCRIPTION OF DRAWINGS

[0019] To describe the technical solutions in the embodiments of the present
invention more clearly, the following briefly describes the accompanying drawings
required for describing the embodiments. Apparently, the accompanying drawings in
the following description show merely some embodiments of the present invention,
and a person of ordinary skill in the art may still derive other drawings from these
accompanying drawings without creative efforts.

[0020] FIG 1 isaschematic flowchart of a charging protection method according
to an embodiment of the present invention;

[0021] FIG 2 isaschematic structural diagram of a charging protection apparatus
according to an embodiment of the present invention;

[0022] FIG 3 is a schematic structural diagram of a charging interface according
to an embodiment of the present invention; and

[0023] FIG 4 is another schematic structural diagram of a charging protection

apparatus according to an embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0024] The following clearly describes the technical solutions in the embodi ments
of the present invention with reference to the accompanying drawings in the
embodiments of the present invention. Apparently, the described embodiments are
merely some but not al of the embodiments of the present invention. All other
embodiments obtained by a person of ordinary skill in the art based on the
embodiments of the present invention without creative efforts shall fall within the
protection scope of the present invention.

[0025] Referring to FIG 1, FIG 1 is a schematic flowchart of a charging
protection method according to an embodiment of the present invention. In this
embodiment of the present invention, the method includes the following steps.

[0026] S101: Measure a charging voltage, a charging current, and a temperature
rise of a charging interface of a charged device.

[0027] Specifically, a charger is connected to the charged device by using a
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charging protection apparatus. Mutually mated charging interfaces are separately
disposed on the charger and the charged device, and the charging protection apparatus
is connected to the charged device by using the charging interface of the charged
device. When the charger is connected to the charged device and starts charging the
charged device, the charging protection apparatus reads the charging voltage, the
charging current, and the temperature rise on the charging interface. The charged
device may be a smartphone, a tablet computer, an audio/video entertainment device,
or the like, which is not limited in the present invention.

[0028] The charging interface includes at least a power-supply pin and a ground
pin. The charger charges the charged device by using the power-supply pin and the
ground pin. The charging protection apparatus may read the charging voltage of the
charging interface by using the power-supply pin in the charging interface. A resistor
may be serially connected to the power-supply pin, so asto read a charging current on
the resistor. A temperature rise refers to a temperature increase value of the charging
interface within a preset timeinterval.

[0029] S102: Detect whether the charging voltage falls beyond a preset voltage
range, detect whether the charging current is less than a preset current threshold, and
detect whether the temperature rise is greater than a preset temperature rise threshold.
[0030] Specifically, the charging protection apparatus detects whether the read
charging voltage falls beyond the preset voltage range, detects whether the read
charging current is less than the preset current threshold, and detects whether the read
temperature rise is greater than the preset temperature rise threshold. The preset
temperature rise threshold may be determined according to a temperature rise of
another part, except the charging interface, of the charged device.

[0031] For example, the preset voltage range is [2.5 V, 5.5 V], the preset current
threshold is 1.8 A, the preset temperature rise threshold is 3 °C/min, the charging
voltage of the charging interface read by the charging protection apparatus is 6 V, the
read charging current of the charging interfaceis 1 A, and the read temperature rise of
the charging interface is 5 °C/min. Therefore, the charging voltage that is of the
charging interface and detected by the charging protection apparatus falls beyond the
preset voltage range, the charging current of the charging interface is less than the
preset current threshold, and the temperature rise of the charging interface is greater
than the preset temperature rise threshold.

[0032] S103: Disconnect a charging circuit of acharger if adetection result of any
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one or more of the three itemsisyes.
[0033] Specifically, that if one or more of the following conditions are met: the
charging voltage falls beyond the preset voltage range, the charging current is less
than the preset current threshold, and the temperature rise is greater than the preset
temperature rise threshold, the charging protection apparatus disconnects the charging
circuit of the charger is specificaly: When the charging protection apparatus
determines that any one of the foregoing conditions is met, the charging protection
apparatus disconnects the charging circuit of the charger; or when the charging
protection apparatus determines that any two of the foregoing conditions are met, the
charging protection apparatus disconnects the charging circuit of the charger; or when
the charging protection apparatus determines that the foregoing three conditions are
met, the charging protection apparatus disconnects the charging circuit of the charger.
[0034] The charging protection apparatus may disconnect the charging circuit on a
charged side, or may instruct the charger to locally disconnect the charging circuit.
[0035] In this embodiment of the present invention, a charging voltage, a charging
current, and a temperature rise of a charging interface are measured. In this way, when
one or more of the charging voltage, the charging current, and the temperature rise are
abnormal, a charging circuit of a charger can be disconnected in a timely manner,
thereby effectively avoiding damage to the charging interface.
[0036] Optionally, in some embodiments of the present invention, the charging
interface is a micro Universal Serial Bus micro USB interface, and the detecting
whether the charging voltage falls beyond a preset voltage range, detecting whether
the charging current is less than a preset current threshold, and detecting whether the
temperature riseis greater than a preset temperature rise threshold includes:

detecting whether a voltage on a D— pin, a D+ pin, or an ID pin of the
micro USB interface falls beyond the voltage range, detecting whether a current on a
VBUS pin of the micro USB interface is less than the current threshold, and obtaining
atemperature measured by atemperature sensor disposed on the micro USB interface,
and detecting, according to the obtained temperature, whether the temperature rise of
the charging interface is greater than the temperature rise threshold.
[0037] Specifically, the charging interface of the charged device is a micro USB
interface. The micro USB interface may be used as the charging interface or a data
interface, and includes five pins, which are respectively the VBUS pin (which is a
power-supply pin), the D+ pin: a positive data pin, the D— pin: a negative data pin,
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and the ID (Identity, identity) pin: areserved pin, and the ground pin: asignal ground
pin. The micro USB interface of the charged device and a micro USB interface of the
charger are mutually mated. One interface is a male connector, and the other interface
is a female connector. When the micro USB interface of the charger is inserted into
the micro USB interface of the charged device, the charger starts charging the charged
device.

[0038] When the charging protection apparatus detects that the charger is
connected to the charged device by using the micro USB interface and that the
charger outputs power, the charging protection apparatus measures the voltage on the
D- pin, the D+ pin, or the ID pin of the micro USB interface of the charged device,
and detects whether the voltage falls beyond the preset voltage range; the charging
protection apparatus measures the current on the VBUS pin of the micro USB
interface of the charged device, and detects whether the current is less than the preset
current threshold; and the charging protection apparatus obtains a temperature
measured by the temperature sensor, and detects, according to the obtained
temperature, whether the temperature rise of the micro USB interface is greater than
the preset temperature rise threshold, where the temperature sensor is disposed beside
the micro USB interface, and in order to obtain good heat conduction, the temperature
sensor is closaly next to ametal part of the micro USB interface.

[0039] Optionally, in some embodiments of the present invention, the
disconnecting a charging circuit of a charger includes. controlling a current
transmitted, by the charger, on the VBUS pin of the micro USB interface to be
grounded by using aMOS transistor.

[0040] Specificadly, a MOS (Meta Oxide Semiconductor, metal oxide
semiconductor, MOS for short) transistor is disposed on the charging protection
apparatus, and the VBUS pin is grounded by using the MOS transistor. When the
charging protection apparatus needs to disable the charging circuit of the charger, the
charging protection apparatus loads a turn-on voltage to a gate of the MOS transistor,
so that the current transmitted, by the charger, on the VBUS pin is grounded by using
the MOS transistor. Alternatively, the charging protection apparatus may implement,
by using arelay, forcible grounding of the current transmitted on the VBUS pin.
[0041] Optionally, in some embodiments of the present invention, the
disconnecting a charging circuit of a charger includes:

sending circuit disconnection instruction information to the charger by
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using the D+ pin and the D— pin, where the circuit disconnection instruction
information is used to instruct the charger to disconnect the charging circuit.

[0042] Specificaly, the charger supports a high-voltage quick charge protocol.
When an error occurs on the charging interface, the charging protection apparatus
sends the circuit disconnection instruction information to the charger, to instruct the
charger to disable power output. The charging protection apparatus interacts with the

charger by using the D+ pin and the D— pin of the micro USB interface. After
successfully disabling the power output, the charger returns a response message to the

charging protection apparatus.

[0043] It should be noted that, after the charging protection apparatus sends the
circuit disconnection instruction information to the charger, if the charger fails to
disconnect the charging circuit, the charging protection apparatus controls the current
transmitted, by the charger, on the VBUS pin of the micro USB interface to be
grounded by using the MOS transistor. A method by which the charging protection
apparatus determines whether the charger successfully disconnects the charging
circuit may be: If the charging protection apparatus does not receive, within preset
duration, a response message that is returned by the charger and indicates that circuit
disconnection is successful, it is indicated that the charger fails to disconnect the
charging circuit; or the charger detects whether the charging voltage of the charging
interface of the charged device falls beyond the preset voltage range, detects whether
the charging current is less than the preset current threshold, and detects whether the
temperature rise is greater than the preset temperature rise threshold, and if a detection
result of any one or more of the three itemsisyes, it isindicated that the charger fails
to disconnect the charging circuit.

[0044] The D— pin and the D+ pin may be open-circuited because of a high
temperature of or ingress of water into the micro USB interface, so that the charging
protection apparatus and the charger cannot exchange information between each other.
A policy used by the charging protection apparatus is as follows. The charging
protection apparatus sends the charger a circuit disconnection instruction message for
a preset quantity of times by using the D+ pin and the D— pin, and if the charging
protection apparatus does not receive, within preset duration, a response message
returned by the charger, the charging protection apparatus forcibly grounds the VBUS

pin on a charged device side.
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[0045] When detecting that the charging voltage or the charging current is
abnormal but the temperature rise is normal, the charging protection apparatus may
output alarm prompt information but not disable the charging circuit of the charger,
where the alarm prompt information includes audio information or text information,
for example, the text information is: Charging exception, please unplug the charger.
[0046] Optionally, in some embodiments of the present invention, the
disconnecting a charging circuit of a charger if a detection result of any one or more
of the three itemsis yes further includes:

outputting alarm prompt information, where the alarm prompt information
includes audio information and text information.
[0047] Specifically, the charging protection apparatus may instruct the charged
device to output the alarm prompt information, or may locally output the alarm
prompt information.
[0048] Optionally, in some embodiments of the present invention, the outputting
alarm prompt information includes:

invoking a display apparatus of the charged device to display text
information indicating that a charging exception occurs on the charged device, and
invoking an audio apparatus of the charged device to output audio information
indicating that a charging exception occurs on the charged device.
[0049] Specifically, the charging protection apparatus sends a charging exception
notification to the charged device. After receiving the notification, the charged device
displays, on a display screen, text information indicating that a charging exception
occurs, and aso adjusts a volume to the highest and outputs a voice prompt by using a
speaker.
[0050] In this embodiment of the present invention, a charging voltage, a charging
current, and a temperature rise of a charging interface are measured. In this way, when
one or more of the charging voltage, the charging current, and the temperature rise are
abnormal, a charging circuit of a charger can be disconnected in a timely manner,
thereby effectively avoiding damage to the charging interface.
[0051] Referring to FIG. 2, FIG 2 is a schematic structural diagram of a charging
protection apparatus according to an embodiment of the present invention. In this
embodiment of the present invention, a charging protection apparatus 1 includes: a
charging management unit 10, a voltage detection unit 11, a temperature detection

unit 12, a current detection unit 13, a temperature sensor 14, and a micro USB
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interface 15. A charged device is connected to a built-in micro USB interface 20 of a
charger 2 by using the built-in micro USB interface 15. The voltage detection unit 11
is connected to a D+ pin, a D—pin, and an ID pin of the micro USB interface 15, and
is configured to detect whether a voltage on the D+ pin, the D- pin, or the ID pin falls
beyond a preset voltage range. The current detection unit 13 is connected to a VBUS
pin of the micro USB interface 15, and is configured to detect whether a current on
the VBUS pin is less than a preset current threshold. The temperature detection unit
12 is connected to the temperature sensor 14, and is configured to obtain a
temperature measured by the temperature sensor 14, and detect, according to the
obtained temperature, whether a temperature rise of the micro USB interface 15 is
greater than a preset temperature rise threshold, where the temperature sensor is
disposed near the micro USB interface 15. The charging management unit 10 is
separately connected to the voltage detection unit 11, the current detection unit 13,
and the temperature detection unit 12, and is configured to disconnect a charging
circuit of the charger 2 when a detection result of one or more of the voltage detection
unit 11, the current detection unit 13, or the temperature detection unit 12 is yes.
[0052] The charger 2 includes the micro USB interface 20 and a power
management chip 21. The micro USB interface 20 of the charger 2 and the micro
USB interface 15 of the charged device are mutually mated. As shown in FIG 3, the
micro USB interface 15 is a female connector, and the micro USB interface 20 is a
male connector. The temperature sensor 14 is disposed near the micro USB interface
15. A method by which the charging protection apparatus 1 disconnects the charging
circuit of the charger 2 may be: disconnecting the charging circuit of the charger 2 on
a charged device side, or instructing the charger to disconnect the local charging
circuit. After disconnecting the charging circuit, the charging protection apparatus 1
sends the charged device a notification indicating that a charging exception occurs.
After receiving the notification, the charged device displays, on a display screen, text
information indicating that a charging exception occurs, and also adjusts a volume to
the highest and outputs a voice prompt by using a speaker.

[0053] Optionally, in some embodiments of the present invention, the charging
management unit 10 is further configured to: send instruction information to the

charger 2 by using the D+ pin and the D— pin, where the instruction information is

used to instruct the charger 2 to disconnect the charging circuit.

1



10

15

20

25

30

[0054] Optionally, as shown in FIG 4, in some embodiments of the present
invention, the charging protection apparatus 1 further includes a MOS transistor Q
and a diode D, where a gate of the MOS transistor Q is connected to the charging
management unit 10, a drain of the MOS transistor Q is grounded, a source of the
MOS transistor Q is connected to the VBUS pin of the micro USB interface 15, a
cathode of the diode D is connected to the drain of the MOS transistor Q, and an
anode of the diode D is connected to the source of the MOS transistor.

[0055] Specifically, when determining that one or more of the charging voltage,
the charging current, or the temperature rise are abnormal, the charging management
unit 10 loads a turn-on voltage by using the gate of the MOS transistor Q, to ground
power output that is transmitted on the VBUS pin by the charger 2. In this way,
charging power of the charger 2 is not loaded to the charged device.

[0056] Optionally, in some embodiments of the present invention, the charging
protection apparatus 1 further include a capacitor C, where one termina of the
capacitor is connected to the VBUS pin, and another terminal of the capacitor is
grounded.

[0057] Optionally, in some embodiments of the present invention, the charging
management unit 10 is further configured to: send alarm prompt information to the
charged device, where the alarm prompt information is used to instruct the charged
device to use a display device to display text information indicating that a charging
exception occurs on the charged device, and instruct the charged device to use an
audio apparatus to output audio information indicating that a charging exception
occurs on the charged device.

[0058] The charging protection apparatus 1 may be located in the charged device
and is a part of the charged device; or the charging protection apparatus and the
charged device may be independent from each other, which is not limited in the
present invention.

[0059] A person of ordinary skill in the art may understand that all or some of the
processes of the methods in the embodiments may be implemented by a computer
program instructing relevant hardware. The program may be stored in a computer
readable storage medium. When the program runs, the processes of the methods in the
embodiments are performed. The foregoing storage medium may include: a magnetic
disk, an optical disc, a read-only memory (Read-Only Memory, ROM), or a random
access memory (Random Access Memory, RAM).

12



[0060] What is disclosed above is merely exemplary embodiments of the present
invention, and certainly is not intended to limit the protection scope of the present
invention. A person of ordinary skill in the art may understand that all or some of
processes that implement the foregoing embodiments and equivalent modifications
made in accordance with the claims of the present invention shall fall within the scope
of the present invention.
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CLAIMS

What isclamed is:

1. A charging protection method, comprising:

measuring a charging voltage, a charging current, and a temperature rise of a
charging interface of acharged device;

detecting whether the charging voltage falls beyond a preset voltage range,
detecting whether the charging current is less than a preset current threshold, and
detecting whether the temperature rise is greater than a preset temperature rise
threshold; and

disconnecting a charging circuit of a charger if a detection result of any one or
more of the threeitemsisyes.

2. The method according to claim 1, wherein the charging interface is a micro
Universal Serial Bus micro USB interface, and the detecting whether the charging
voltage falls beyond a preset voltage range, detecting whether the charging current is
less than a preset current threshold, and detecting whether the temperature rise is
greater than a preset temperature rise threshold comprises:

detecting whether a voltage on a negative data D— pin, a positive data D+ pin, or
an identity ID pin of the micro USB interface falls beyond the voltage range,
detecting whether a current on a power bus VBUS pin of the micro USB interface is
less than the current threshold, and obtaining a temperature measured by a
temperature sensor disposed on the micro USB interface, and detecting, according to
the obtained temperature, whether the temperature rise of the charging interface is
greater than the temperature rise threshold.

3. The method according to claim 2, wherein the disconnecting a charging circuit
of a charger comprises.

controlling a current transmitted, by the charger, on the VBUS pin of the micro
USB interface to be grounded by using a metal oxide semiconductor MOS transistor.

4. The method according to claim 2, wherein the disconnecting a charging circuit
of acharger comprises.

sending circuit disconnection instruction information to the charger by using the
D+ pin and the D— pin, wherein the circuit disconnection instruction information is

used to instruct the charger to disconnect the charging circuit.
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5. The method according to any one of claims 1 to 4, wherein the disconnecting a
charging circuit of acharger if a detection result of any one or more of the three items
isyes further comprises:

outputting alarm prompt information, wherein the alarm prompt information
comprises audio information and text information.

6. The method according to claim 5, wherein the outputting alarm prompt
information comprises:

invoking a display apparatus of the charged device to display text information
indicating that a charging exception occurs on the charged device, and invoking an
audio apparatus of the charged device to output audio information indicating that a
charging exception occurs on the charged device.

7. A charging protection apparatus, comprising a voltage detection unit, a current
detection unit, a temperature detection unit, a charging management unit, a
temperature sensor, and amicro USB interface, wherein

the voltage detection unit is connected to a D+ pin, a D— pin, and an ID pin of
the micro USB interface, and is configured to detect whether a voltage on the D+ pin,
the D—pin, or the ID pin falls beyond a preset voltage range;

the current detection unit is connected to a VBUS pin of the micro USB interface,
and is configured to detect whether a current on the VBUS pin is less than a preset
current threshold;

the temperature detection unit is connected to the temperature sensor, and is
configured to obtain a temperature measured by the temperature sensor, and detect,
according to the obtained temperature, whether a temperature rise of the micro USB
interface is greater than a preset temperature rise threshold; and

the charging management unit is separately connected to the voltage detection
unit, the current detection unit, and the temperature detection unit, and is configured
to disconnect a charging circuit of a charger when a detection result of one or more of
the voltage detection unit, the current detection unit, or the temperature detection unit
isyes.

8. The apparatus according to claim 7, wherein the charging management unit is
further configured to:

send instruction information to the charger by using the D+ pin and the D— pin,
wherein the instruction information is used to instruct the charger to disconnect the
charging circuit.
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9. The apparatus according to claim 7, further comprising: a MOS transistor and
a diode, wherein a gate of the MOS transistor is connected to the charging
management unit, a drain of the MOS transistor is grounded, a source of the MOS
transistor is connected to the VBUS pin of the micro USB interface, a cathode of the
diode is connected to the drain of the MOS transistor, and an anode of the diode is
connected to the source of the MOS transistor.

10. The apparatus according to claims 7 to 9, further comprising a capacitor,
wherein one terminal of the capacitor is connected to the VBUS pin, and another
terminal of the capacitor is grounded.

11. The apparatus according to any one of claims 6 to 10, wherein the charging
management unit is further configured to: send alarm prompt information to a charged
device, wherein the alarm prompt information is used to instruct the charged device to
use a display device to display text information indicating that a charging exception
occurs on the charged device, and instruct the charged device to use an audio
apparatus to output audio information indicating that a charging exception occurs on

the charged device.
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