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CHARGING MANAGEMENT APPARATUS, CHARGING APPARATUS, AND
CHARGING MANAGEMENT METHOD

CROSS-REFERENCE TO RELATED APPLICATIONS
The present application claims the benefit of U.S. Provisional Patent Application No.

62/164,517, filed May 20, 2015 and Chinese Patent Application No. 201610290888.6 filed on
May 4, 2016, the entire content of which is hereby incorporated by reference.

BACKGROUND
Technical Field

The present invention relates to a charging device for charging a mobile terminal, and in
particular, to a charging management apparatus, a charging apparatus and a charging
management method.
Related Art

An intelligent terminal, for example, a smartphone, a tablet computer and the like, has
become an indispensable device in the work and life of people. Intelligent terminals at present
day have increasingly more functions which are accompanied by increasingly more power
consumption, resulting in reduced battery duration. A mobile charging apparatus, for example, a
portable power source, can charge an intelligent terminal in anywhere at anytime, and therefore
is widely favored by customers. Existing mobile charging apparatuses generally only include a
rechargeable battery component and a charging connector, and a user cannot know the condition
of the mobile charging apparatus, which brings inconvenience to the user.

SUMMARY
According to one aspect, the present invention provides a charging management apparatus.

In one embodiment of the charging management apparatus of the present invention, the charging
management apparatus includes: a circuit board; a wireless communication module connected to
the circuit board and used to perform wireless communication with an intelligent terminal; and a
current sensing module and/or a voltage sensing module connected to the circuit board, wherein
the current sensing module is used to sense a charging current and the voltage sensing module is
used to sense a charging voltage.

In another embodiment according to the charging management apparatus of the present
invention, the wireless communication module is a Bluetooth module, a near field
communication module, or a WiFi module.

In another embodiment according to the charging management apparatus of the present
invention, the charging management apparatus further includes a temperature sensing module
used to sense a temperature of a charge cell.

In another embodiment according to the charging management apparatus of the present
invention, the charging management apparatus further includes a remote control key connected
to the circuit board and used to control the intelligent terminal to take photograph by using the
wireless communication module.

In another embodiment according to the charging management apparatus of the present
invention, when the charging management apparatus is far away from the intelligent terminal
such that a signal strength of wireless communication between the charging management
apparatus and the intelligent terminal is reduced to a preset value, the charging management
apparatus or the intelligent terminal issues a prompt to a user.

In another embodiment according to the charging management apparatus of the present
invention, the charging management apparatus sends position information of the charging
management apparatus to the intelligent terminal by using the wireless communication module,
and the intelligent terminal locates the charging management apparatus according to the position
information.



In another embodiment according to the charging management apparatus of the present
invention, when the charging management apparatus issues a searching instruction to the
intelligent terminal by using the wireless communication module, the intelligent terminal issues a
prompt to a user.

In another embodiment according to the charging management apparatus of the present
invention, when the intelligent terminal issues a searching instruction to the charging
management apparatus by using the wireless communication module, the charging management
apparatus issues a prompt to a user.

In another embodiment according to the charging management apparatus of the present
invention, the charging management apparatus sends a charging parameter to the intelligent
terminal by using the wireless communication module, wherein the charging parameter includes
one or more of following parameters: a capacity of a portable power source, a charging voltage,
a charging current, a discharging voltage, a discharging current, time required for fully charging
the intelligent terminal, number of times that the intelligent terminal can be fully charged, a
health condition of the portable power source, and a temperature and a charge mode of the
portable power source.

According to another aspect, the present invention further provides a charging apparatus,
including the charging management apparatus as described above. The charging apparatus may
be a portable power source, a travel charger, a car charger, a charger cable or a converter.

According to still another aspect, the present invention further provides a charging
management method, including:

acquiring parameters of a charging apparatus and parameters of an intelligent terminal to be
charged and correspondingly displaying the parameters;

issuing a prompt when a battery power of the charging apparatus and/or the intelligent
terminal reaches a preset threshold;

determining whether the charging is in a rapid charge mode or a slow charge mode
according to an output current of the charging apparatus or an input current of the intelligent
terminal;

calculating a charging time according to the parameters of the charging apparatus and the
parameters of the charged intelligent terminal and issuing a prompt when the intelligent terminal
is fully charged;

acquiring and displaying a health condition of the charging apparatus;
acquiring and displaying a temperature of the charging apparatus and issuing a prompt

when the temperature reaches a preset threshold;
issuing a prompt when the charging apparatus is far away from the intelligent terminal such

that wireless communication between the charging apparatus and the intelligent terminal is
disconnected;

issuing a switching off instruction to the charging apparatus to switch off the charging
apparatus; and

calculating and displaying the number of times that the charging apparatus is capable of
fully charging the intelligent terminal according to the parameters of the charging apparatus and
the parameters of the charged intelligent terminal.

The charging management apparatus, the charging apparatus and the charging management
method of the present invention can conveniently acquire a charging condition and parameters
and display the same to a user according to the settings, and can also prompt the user in time
when a preset condition is reached, so as to facilitate convenience of the user and improve user
experience.

BRIEF DESCRIPTION OF THE DRAWINGS
The present invention is further described with reference to drawings and embodiments in

the following. In the drawings:



FIG. 1 is a schematic diagram of one embodiment of a charging management apparatus
according to the present invention.

FIG. 2 is a schematic diagram of one embodiment of a charging apparatus according to the
present invention.

FIG. 3 is a schematic diagram of an intelligent terminal.
FIG. 4 is a schematic diagram in which a charging management apparatus, a power source

and an intelligent terminal perform charging in a cooperative manner.
FIG. 5 is a schematic flowchart of the determination of a charging state of an input end of a

charging apparatus according to the present invention.
FIG. 6 is a continuing diagram of the schematic flowchart of FIG. 5 .
FIG. 7 is a schematic flowchart of the determination of a charging state of an output end of a

charging apparatus according to the present invention.
FIG. 8 is a schematic flowchart of an anti-loss function of a charging management apparatus

according to the present invention.
FIG. 9 is a schematic diagram, in which a charging management apparatus cooperate with

an intelligent terminal, according to the present invention.
FIG. 10 is a principle schematic diagram of an anti-loss function of a charging management

apparatus according to the present invention.

DETAILED DESCRIPTION
To more clearly understand the technical features, objectives and effects of the present

invention, specific embodiments of the present invention are described in detail with reference to
the drawings.

Embodiments of a charging management apparatus, a charging apparatus and a charging
management method according to the present invention are described in detail in the following,
and examples of these embodiments are shown in the drawings. The same or similar numeral
references indicate the same or similar elements or elements having the same or similar functions
throughout the drawings.

FIG. 1 is a schematic diagram of one embodiment of a charging management apparatus
according to the present invention. Referring to FIG. 2, in this embodiment, a charging
management apparatus 100 includes a circuit board 110, a wireless communication module 120
connected to the circuit board 110, a current sensing module 130 and/or a voltage sensing
module 140, a temperature sensing module 150, and a remote control key 160. The circuit board
110 may be integrated with a control chip thereon, for example, a Microcontroller Unit (MCU),
to control other parts to implement various functions. The wireless communication module 120
may be a Bluetooth module, a near field communication (NFC) module, a WiFi module or other
module capable of implementing wireless communication. The wireless communication module
120 may be disposed on the circuit board 110 and may be used to perform wireless
communication with an intelligent terminal, e.g. a device with a display screen capable of
running an intelligent operating system , such as a mobile phone, a tablet computer and the like,
to exchange data or control instructions. For example, the charging management apparatus may
send a charging parameter to the intelligent terminal by using the wireless communication
module, wherein the charging parameter includes one or more of following parameters: a
capacity of a portable power source, a charging voltage, a charging current, a discharging voltage,
a discharging current, time required for fully charging the intelligent terminal, number of times
that the intelligent terminal can be fully charged, a health condition of the portable power source,
and a temperature and a charge mode of the portable power source. FIG. 3 is a schematic
diagram of an intelligent terminal 300, wherein the intelligent terminal 300 includes a display
screen 310 and a charging interface 301, and the intelligent terminal 300 may run an intelligent
operating system. The current sensing module 130 and the voltage sensing module 140 are
separately connected to a charging circuit, to respectively acquire a charging current parameter



and a charging voltage parameter, and may be various conventional and applicable current
sensors and voltage sensors. The temperature sensing module 150 is used to sense a charging
temperature, and in particular, a temperature of a charge cell of the portable power source. The
temperature sensing module 150 may also be used to monitor a problem of an easily heated part
of the charging apparatus or the charging management apparatus, to ensure that the charging
apparatus or the charging management apparatus work safely and stably. The temperature
sensing module 150 may be various conventional and applicable temperature sensors. In order to
facilitate an operation on the intelligent device, the charging management apparatus 100 further
includes a remote control key 160, wherein the remote control key 160 may be used to control
the intelligent terminal to take photograph by using the wireless communication module 120. It
should be understood that the temperature sensing module 150 and the remote control key 160
are not essential for the charging management apparatus 100, and may be configured according
to function requirements of the charging management apparatus 100.

In another embodiment of the charging management apparatus according to the present
invention, the wireless communication module 120 may be inbuilt with the current sensing
module 130 and/or the voltage sensing module 140, and does not need a separate current sensing
module 130 and/or voltage sensing module 140.

The charging management apparatus of the present invention may further possess an
anti-loss function. When the charging management apparatus is far away from the intelligent
terminal such that a signal strength of wireless communication between the charging
management apparatus and the intelligent terminal is reduced to a preset value, the charging
management apparatus or the intelligent terminal may issue a prompt to a user, wherein the
prompt may be in a manner of screen display, sound, vibration, and the like. In addition, the
charging management apparatus may also send position information of the charging management
apparatus to the intelligent terminal by using the wireless communication module, and the
intelligent terminal locates the charging management apparatus according to the position
information. Besides, the charging management apparatus and the intelligent terminal can also
implement a bidirectional or unidirectional searching function. For example, when the charging
management apparatus issues a searching instruction to the intelligent terminal by using the
wireless communication module, the intelligent terminal issues a prompt to the user. When the
intelligent terminal issues a searching instruction to the charging management apparatus by using
the wireless communication module, the charging management apparatus issues a prompt to the
user.

FIG. 2 is a schematic diagram of one embodiment of a charging apparatus according to the
present invention. Referring to FIG. 2, in this embodiment, a charging apparatus 200 may be a
portable power source. A rechargeable battery includes a charge cell 210 and a charging
management apparatus 100 integrated in the charging apparatus 200, wherein the charging
management apparatus 100 may be the charging management apparatus 100 as shown in FIG. 1 .

It should be understood that the charging apparatus 100 is not limited to the foregoing portable
power source and may also be in various other forms. For example, the charging apparatus may
be a travel charger, a car charger, a charger cable, a converter, or the like, and the charging
management apparatus 100 may be disposed on these charging apparatuses and used to manage
the charging apparatuses.

The present invention further provides a charging management method, executed by an
application (App) mounted on an intelligent terminal, wherein the charging management method
includes:

acquiring parameters of a charging apparatus and parameters of an intelligent terminal to be
charged and correspondingly displaying the parameters;

issuing a prompt when a battery power of the charging apparatus and/or the intelligent
terminal reaches a preset threshold;



determining whether the charging is in a rapid charge mode or a slow charge mode
according to an output current of the charging apparatus or an input current of the intelligent
terminal;

calculating charging time according to the parameters of the charging apparatus and the
parameters of the intelligent terminal to be charged and issuing a prompt when the intelligent
terminal is fully charged;

acquiring and displaying a health condition of the charging apparatus;
acquiring and displaying a temperature of the charging apparatus and issuing a prompt when

the temperature reaches a preset threshold;
issuing a prompt when the charging apparatus is far away from the intelligent terminal such

that wireless communication between the charging apparatus and the intelligent terminal is
disconnected;

issuing a switching off instruction to the charging apparatus to switch off the charging
apparatus; and

calculating and displaying the number of times that the charging apparatus is capable of
fully charging the intelligent terminal according to the parameters of the charging apparatus and
the parameters of the intelligent terminal to be charged.

FIG. 4 is a schematic diagram in which a charging management apparatus, a power source,
and an intelligent terminal perform charging in a cooperative manner. The charging management
apparatus 100 functions as a converter; one end thereof is connected to a power source 200 and
the other end thereof is connected to the intelligent terminal 300 to charge the intelligent terminal
300; the power source 200 may be a portable power source or a power source input of any other
forms; and the wireless communication module of the charging management apparatus 100 itself
performs wireless communication with the intelligent terminal 300, to exchange data and control
instructions.

How the charging management apparatus, the charging apparatus and the charging
management method are run is described as follows.

Referring to FIG. 5 to FIG. 10, during use, the charging management apparatus 100 first
needs to be paired with and connected to the intelligent terminal 300 to establish a wireless
communication link. For example, Bluetooth and NFC need to be paired first. In the case of
WiFi and other wireless modes, a wireless connection needs to be established. The wireless
communication module 120 of the charging management apparatus 100 has multiple application
configuration documents 2 . The configuration documents 2 have different services 3 and
parameters 4 . The wireless communication module 120 performs communication with the
charging management apparatus 100 according to instructions of the different services 3 and
parameters 4 to obtain different data 5 . The data 5 is then transmitted to an application (App) 6
on the intelligent terminal 300 by using the wireless communication module 120.

The function of informing the user
The user may set wish data in the application 6 . The charging management apparatus 100

performs communication and obtains the data 5 by using the wireless communication module
120. When the data 5 becomes consistent with the wish data, the charging management
apparatus 100 or the intelligent terminal 300 will inform the user in a manner of display, sound,
vibration, and the like.

The function of prompting a far-distance disconnection
When the charging management apparatus 100 is far away from the intelligent terminal 300

such that when a signal strength of the wireless communication between the charging
management apparatus 100 and the intelligent terminal 300 is reduced to a preset value, e.g.
when the charging management apparatus 100 and the intelligent terminal 300 are disconnected,
the charging management apparatus 100 or the intelligent terminal 300 will notify a user in a
manner of display, sound, vibration, and the like.



The capacity of the portable power source 200, the capacity of the intelligent terminal 300,
the charging voltage, and the charging current

The charging management apparatus 100 and the wireless communication module 120
perform communication and obtain the data 5, and the application 6 obtains and displays the data
5 .

The time required for fully charging the battery of the intelligent terminal 300
Battery capacity database of different intelligent terminals 300 and a relationship database

containing a relationship between the battery capacity and the data 5 are preset in a database of
the application 6 . The charging management apparatus 100 acquires the model of the intelligent
terminal 300 by using the wireless communication module 120. After the application 6 obtains
the data 5, time required for fully charging is displayed according to data of the database.

The number of times that the intelligent terminal 300 can be fully charged
The battery capacity database of different intelligent terminals 300 is already preset in the

database of the application 6 . The application 6 obtains the data 5 of the battery power of the
charging management apparatus 100, and application 6 calculates the number of times by using
an equation and then displays the number of times.

The health condition of the cell in the portable power source 200
Under the circumstance where electricity is being input and output, the charging

management apparatus 100 will perform communication and obtain the data 5 by using the
wireless communication module 120. The relationship database of the data 5 is preset in the
database of the application 6 . After obtaining the data 5, the application 6 displays which data is
in a good health condition, which data is in an average health condition, and which data is in a
bad health condition.

Whether the charging is in a rapid charge mode or a slow charge mode
The relationship database of the data 5 is already preset in the database of the application 6 .

With regard to which current data is in a rapid charge mode and which data is in a slow charge
mode, an electronic line within the charging management apparatus 100 is designed to be able to
monitor a charging current. Under the circumstance where electricity is being input and output,
the charging management apparatus 100 will perform communication and obtain current data 5
by using the wireless communication module 120; and the application 6 displays whether the
charging is in a rapid charge mode or a slow charge mode according to data in the database and
the current data 5 .

The anti-loss function
FIG. 10 and FIG. 8 describe how the anti-loss function is implemented.
1 . The charging management apparatus 100 will perform communication and obtain data 7

by using the wireless communication module 120, wherein the data 7 is collectively referred to
as RSSI.

2 . Within a range of the anti-loss function, when the RSSI data 7 obtained by the application
6 changes (increases or decreases), the charging management apparatus 100 or the intelligent
terminal 300 will inform the user in a manner of display, sound, vibration, and the like.

Condition I
i . The user may set the data in the application 6 .
ii. The charging management apparatus 100 will perform communication and obtain the data

7 by using the wireless communication module 120.
iii. When the data 7 becomes inconsistent with the data, the charging management apparatus

100 or the intelligent terminal 300 will inform the user in a manner of display, sound, vibration,
and the like.

Condition II
i . The user may set data range in the application 6 .
ii. The charging management apparatus 100 will perform communication and obtain the data

7 by using the wireless communication module 120.



iii. When the data 7 exceeds the preset data range, the charging management apparatus 100
or the intelligent terminal 300 will inform the user in a manner of display, a sound, vibration, and
the like.

Condition III
i . After activating this function in the application 6, a user terminal apparatus and the

charging management apparatus 100 may be disconnected.
ii. When the charging management apparatus 100 and the user terminal apparatus are

re-connected, the charging management apparatus 100 will perform communication and obtain
the data 7 by using the wireless communication module 120.

iii. The charging management apparatus 100 or the intelligent terminal 300 will notify the
user in a manner of display, sound, vibration, and the like.

Condition IV
i . The user clicks a button on the charging management apparatus 100 or the user terminal

apparatus.
ii. The charging management apparatus 100 or the intelligent terminal 300 will notify a user

in a manner of display, sound, vibration, and the like.
Condition V
i . The charging management apparatus 100 and the user terminal apparatus are

disconnected.
ii. The charging management apparatus 100 or the intelligent terminal 300 will notify a user

in a manner of display, sound, vibration, and the like.
It should be understood that the foregoing charging management apparatus may be a

charging management apparatus integrated in the charging apparatus, for example, a charging
management apparatus integrated in the portable power source.

How the above data is calculated is described in detail according to the parameters in the
table below.

Table 1: arameter table



power source
Capacity percentage value of the portable power

source at the time it switches from a constant current w a2
to a constant voltage

Capacity percentage value of the portable power
source at the beginning of the charging/discharging w a3

w 2

Capacity percentage value of the portable power
source at the end of the charging/discharging w a4

w 3

Capacity percentage value segment during which the
portable power source is being charged/discharged

w a W 4

Input/output current of the single battery Ial Ibi
Input/output current of the portable power source ia2 Ib2

Time point corresponding to Val or Ial tal tbl
Time point at which the single battery is fully charged ta2

Time segment during which the single battery is fully
ta3charged

Remaining duration of time required for fully
ta4charging the portable power source

Number of times that the portable power source can
charge the device 1 Q

Number of times for which the battery can be re-used M M
Temperature during charging/discharging Ta Tb

Energy conversion efficiency e
Rated power of the device 1 Pc

Original capacity of the device 1 Cco

Capacity received by the device 1 Ccl
Instant percentage value of capacity of a battery of the

device 1 Wei

Data theory of the input end

I. Capacity calibration
Method I :

calibrated capacity Caoo of the single battery during charging is obtained from a sum

2 . The total calibrated capacity Ca0 of the portable power source is obtained from
Cao= Caoo*N .

Method II:
1 . The single battery first reaches a constant current and then a constant voltage when

being charged.
2 . During the constant current, Ial is used to multiply the time segment T of the constant

current to obtain the total capacity of the transverse flow segment (in this case, Ial is constantly
the same).

3 . During the constant voltage, the total capacity of the constant voltage segment is
obtained by using a sum of Iai*T ai (in this case, Ial is varying).

4 . The total capacity of the constant current segment is added to the total capacity of the
constant voltage segment to obtain the calibrated capacity Caoo of the single battery.

5 . The calibrated capacity Ca0o of the portable power source is obtained from Ca0o*N=Ca0 .

II. Display of the instant capacity of the portable power source (this instant capacity



may be displayed in a form of a specific capacity value or a capacity percentage)
Method I :

1. The instant power Pa of the single battery is detected.
2 . The instant capacity Ca2 of the portable power sources equals (Pa/P)*C ao.

Method II:
1. The voltage Val of the single battery is detected.
2 . The magnitude relationship between Val and Va2 is determined.
3 . A . If Vai<Va2, Cai corresponding to Val is obtained according to the data table of the

preset voltage and capacitor C of the single battery during charging.
B . If Ial is detected. Cal corresponding to Iai is obtained according to the

data table of the preset current I and capacitor C of the single battery during charging.
4 . The original capacity C o of the portable power source is known, and the original

capacity Coo of the single cell is known.
Therefore, the number of cells N is obtained from N=Co/Coo.
5 . The instant capacity C of the portable power source is obtained from Ca2=Cai*N.
Method III:
1 . The instant capacity percentage value Wal of the portable power source is obtained by

using the Bluetooth.
2 . The instant capacity C of the portable power source is obtained from Ca2=Wa4 *Co.
Method IV:
1 . The input current Ial of the single battery is detected, and the time corresponding to this

moment is recorded as tal .
2 . The total capacity Ca2 of the instant portable power source is obtained from a value of

∑ Ial*tal.

III. Intelligent prompt function
Method I :

t power P of the single battery is detected.

3 . Whether Wal reaches a capacity percentage value customized by the user to prompt
reminder is determined.

4 . When Wal reaches the capacity percentage value customized by the user to prompt
reminder, the mobile phone may prompt in one or more manners of ringing, vibration, flashing,
information prompt, and voice prompt.

Method II:
1. The voltage Val of the single battery is detected.
2 . The magnitude relationship between Val and Va2 is determined.
3 . A . If Vai<Va2, Cai corresponding to Val is obtained according to the data table of the

preset voltage and capacitor C of the single battery during charging.
B . If Iai is detected. Cal corresponding to Iai is obtained according to the

data table of the preset current I and capacitor C of the single battery during charging.
4 . The capacity C o of the portable power source is known, and the capacity Coo of the

single cell is known.
Therefore, the number of cells N is obtained from N=Co/Coo.
5 . The instant capacity Ca2 of the portable power source is obtained from Ca2=Cai*N.

instant capacity percentage value Wal of the portable power source is obtained from

7 . Whether Wal reaches a capacity percentage value customized by the user to prompt
reminder is determined.

8 . When Wal reaches the capacity percentage value customized by the user to prompt
reminder, the mobile phone may prompt in one or more manners of ringing, vibration, flashing,



information prompt, or voice prompt.
Method III:
1 . The instant capacity percentage value Wal of the portable power source is obtained by

using the Bluetooth.
2 . Whether Wal reaches a capacity percentage value customized by the user to prompt

reminder is determined.
3 . When Wal reaches the capacity percentage value customized by the user to prompt

reminder, a mobile phone may prompt in one or more manners of ringing, vibration, flashing,
information prompt, or voice prompt.

Method IV:
1. The input current Ial of the single battery is detected, and
2 . The time corresponding to this moment is recorded as tal .
3 . The instant total capacity Ca2 of the portable power source is obtained from a value of

∑ Ial*tal.

instant capacity percentage value of the portable power source is obtained from

5 . Whether Wal reaches a capacity percentage value customized by the user to prompt
reminder is determined.

6 . When Wal reaches the capacity percentage value customized by the user to prompt
reminder is determined, a mobile phone may prompt in one or more manners of ringing,
vibration, flashing, information prompt, or voice prompt.

IV. Function of detecting the input current of the portable power source to determine
whether the charging is in a rapid charge mode or a slow charge mode

1. The capacity C
a3

of the single battery at the time it switches from a constant current to a
constant voltage is obtained according to the data table of the preset voltage V and capacity C of
the single battery during charging.

2 . Thus, the capacity Ca4 of the portable power source at the time it switches from a
constant current to a constant voltage is obtained from Ca4=Ca3*N.

3 . The capacity percentage value of the portable power source at the time it switches from
a constant current to a constant voltage is obtained from Ca4/Co=Wa2.

4 . Whether the instant battery power percentage value Wal of the portable power source is
greater than Wa2 is determined.

5 . A . If Wa i>Wa2, whether the input current Ia2 of the portable power source is greater than
500mA is determined. If yes, the portable power source is in a rapid charge mode and is almost
fully charged. Otherwise, the portable power source is in a slow charge mode and is also almost
fully charged.

B . If Wa i<Wa2, whether the input current Ia2 of the portable power source is greater than
500mA is determined. If yes, the portable power source is in a rapid charge mode. Otherwise, the
portable power source is in a slow charge mode.

V. Function of displaying the remaining duration of time Ta4 required for fully
charging the portable power source

Method I :

1. The portable power source power equals Va3*Ia2.
2 . The battery power equals (Va3*Ia2)/e.
3. Work required for fully charging the battery equals N(P-P a)*ta4 .
4 . The remaining duration of time ta4 required for fully charging the portable power source

equals (Va3*Ia2 ) e*N P-P a) .
Method II:
1. The instant voltage Val of the single battery is detected.



2 . A . If Va i<Va2, the time point tal corresponding to Val is obtained according to the data
table of the preset voltage V and time t of the single battery during charging.

B . If Va i=Va2, Iai is detected. The time point tal corresponding to Ial is obtained
according to the data table of the preset current I and time t of the single battery during charging.

3 . The time point at which the single battery is fully charged is known as ta2.
Therefore, the time segment t

a3
required for fully charging the single cell equals ta i-ta2

4 . Thus, a value of the remaining duration of time ta4 required for fully charging the
portable power source is obtained from ta4=t

a3
*N.

Method III:
1 . The instant current Ia i of the portable power source is detected, the corresponding time

tai is recorded, and a capacity value can be obtained by using a sum of Ia i *ta i to reversely
obtain the value of ta4 .

VI. Function of displaying the health state Hai of the portable power source
Method I :

1. Pa accumulates the instant power of the single battery.
2 . ∑Pa/P=M
3 . When the M value is within 0 to 150, the health state of the portable power source is

judged as "excellent".
When the M value is within 151 to 300, the health state of the portable power source is

judged as "good".
When the M value is within 301 to 500, the health state of the portable power source is

judged as "average".
When the M value is greater than 500, the health state of the portable power source is judged

as "bad".
Method II:
1 . The capacity percentage value Wa3 of the portable power source at the beginning of

each charging is recorded.
2 . The capacity percentage value Wa4 of the portable power source at the end of each

charging is recorded.
3 . The capacity percentage value segment Wa5 of the portable power source charged is

obtained from Wa5=Wa4 -Wa3.
4 . A sum Wa 5 of the capacity percentage value segments of the portable power source

charged is obtained by accumulating W
a5

.
5 . When the value of Wa5 is within 1% to 15000%, the health state of the portable power

source is judged as "excellent".
When the value of Wa5 is within 15001% to 30000%, the health state of the portable power

source is judged as "good".
When the value of Wa is within 30001% to 50000%, the health state of the portable power

source is judged as "average".
When the value of Wa5 is greater than 50000%, the health state of the portable power

source is judged as "bad".
Method III:
1 . The capacity of the portable power source charged each time is accumulated to obtain

the total capacity of accumulated charging.
2 . The total capacity of accumulated charging divided by a calibrated capacity equals M .
3 . When the M value is within 0 to 150, the health state of the portable power source is

judged as "excellent".
When the M value is within 151 to 300, the health state of the portable power source is

judged as "good".



When the M value is within 301 to 500, the health state of the portable power source is
judged as "average".

When the M value is greater than 500, the health state of the portable power source is judged
as "bad".

VII. Temperature detection
1. The temperature Ta is detected.
2 . Whether Ta is greater than 60 °C is determined.
3 . If Ta>60 °C, operation stops. Otherwise, normal operation is performed.

Data theory of the output end

I. Display of the instant capacity of the portable power source (the instant capacity is
displayed in a form of a specific capacity value or a capacity percentage value)

Method I :
1. The instant power Pb of the single battery is detected.
2 . The instant capacity ,3 of the portable power source equals Cbo*(P P)
Method II:
1. The instant voltage V of the single battery is detected.
2 . C i corresponding to V i is obtained according to the data table of the preset voltage V

and capacitor C of the single battery during discharging.
3 . The total discharge capacity of the portable power source is obtained from
4 . The instant capacity of the portable power source is obtained from
Method III:
1 . The instant capacity percentage value Wbi of the portable power source is obtained by

using the Bluetooth.
2 . The instant capacity ,3 of the portable power source is obtained from
Method IV:
1 . The output current ¾i of the single battery is detected, and the time corresponding to

this moment is recorded as tal .
2 . The instant total discharge capacity ,2 of the portable power source is obtained from a

sum obtained by accumulating values of ¾ι*¾ι·
3 . The instant capacity of the portable power source is obtained from

II. Intelligent prompt
Intelligent prompt of the battery power of the mobile phone
1. The battery power of the mobile phone W i is detected.
2 . Whether Wci reaches a capacity percentage value customized by the user to prompt

reminder is determined.
3 . When Wci reaches the capacity percentage value customized by the user to prompt

reminder, a mobile phone may prompt in one or more manners of ringing, vibration, flashing,
information prompt, or voice prompt.

Intelligent prompt of the portable power source
Method I :

t power Pb of the single battery is detected.

3 . Whether Wbi reaches a capacity percentage value customized by the user to prompt
reminder is determined.

4 . When Wbi reaches the capacity percentage value customized by the user to prompt
reminder, a mobile phone may prompt in one or more manners of ringing, vibration, flashing,



information prompt, and voice prompt.
Method II:
1. The instant voltage VM of the single battery is detected.
2 . C i corresponding to VM is obtained according to the data table of the preset voltage V

and capacitor C of the single battery during discharging.
3 . The total discharge capacity of the portable power source is obtained from
4 . The instant capacity of the portable power source is obtained from Cb3= Cbo-Cb2.

instant capacity percentage value Wbi of the portable power source is obtained from

6 . Whether Wbi reaches the capacity percentage value customized by the user to prompt
reminder is determined.

7 . When Wbi reaches the capacity percentage value customized by the user to prompt
reminder, a mobile phone may prompt in one or more manners of ringing, vibration, flashing,
information prompt, and voice prompt.

Method III:
1. The instant capacity percentage value Wbi of the portable power source is obtained by

using the Bluetooth.
2 . Whether Wbi reaches the capacity percentage value customized by the user to prompt

reminder is determined.
3 . When Wbi reaches the capacity percentage value customized by the user to prompt

reminder, the mobile phone may prompt in one or more manners of ringing, vibration, flashing,
information prompt, and voice prompt.

Method IV:
1. The output current Ibi of the single battery is detected, and the time corresponding to

this moment is recorded as tal .
2 . The instant total discharge capacity ,2 of the portable power source is obtained from a

sum obtained by accumulating values of ΙΜ*ΪΜ ·
3 . The instant capacity of the portable power source is obtained from C 3=C 0-C 2.

instant capacity percentage value Wbi of the portable power source is obtained from

5 . Whether Wbi reaches the capacity percentage value customized by the user to prompt
reminder is determined.

6 . When Wbi reaches the capacity percentage value customized by the user to prompt
reminder, the mobile phone may prompt in one or more manners of ringing, vibration, flashing,
information prompt, and voice prompt.

III. Function of detecting the output current of the portable power source to determine
whether the charging is in a rapid charge mode or a slow charge mode

1. Whether the battery capacity Wcl of the portable power source detection device 1 is
greater than 90% is determined.

2 . A . If Wci>90%, whether the output current ¾2 of the portable power source is greater
than 500mA is determined. If yes, the device 1 is in a rapid charge mode and is almost fully
charged. Otherwise, the device 1 is in a slow charge mode and is also almost fully charged.

B . If Wci<90%, whether the output current ¾2 of the portable power source is
greater than 500mA is determined. If yes, the device 1 is in a rapid charge mode. Otherwise, the
device 1 is in a slow charge mode.

IV. Remaining duration of the time required for fully charging the device 1
Method I :

1. The instant battery power percentage value Wcl of the device 1 is detected.
2 . Thus, the capacity that the portable power source needs to provide to the device 1 equals



, the remaining duration of time required for fully charging the device 1 equals

V. Function of displaying the number of times that the portable power source is able
to charge a device (this calculation is independently calculated from the instant output end
and is specific to devices mounted with APPs)

Method I :

1. The instant power P of the single battery is detected.
2 . Thus, the power N (P-Pb) is further needed to fully charge the portable power source.
3 . Thus, the power that the device 1 can receive equals e*N(P-P b) .

Method II:
1. The instant voltage Vb i of the single battery is detected.
2 . The capacity C corresponding to VM is obtained according to the data table of the

preset voltage V and capacitor C of the single battery during discharging.
e total discharge capacity C of the portable power source is obtained from

4 . The instant capacity C of the portable power source is obtained from Cb3=Cbo-Cb2.
5 . The capacity Ccl received by the device 1 is obtained by multiplying the instant capacity

CM of the portable power source by an energy conversion efficiency e between the portable
power source and the device 1 from

6 . The number of times that the device can be charged is obtained from Q=Cci/Cco.

7 . Vb i is detected at specific interval of time to achieve an objective of obtaining a Q value
at specific time

Method III:
1. The instant capacity percentage value W M of the portable power source is obtained by

using the Bluetooth.
2 . The instant capacity C of the portable power source is obtained from
3 . The capacity Ccl received by the device 1 is obtained by multiplying the instant capacity

CM of the portable power source by an energy conversion efficiency e between the portable
power source and the device 1 from

4 . The number of times that the device can be charged is obtained from Q=Cci/Cco.

Method IV:
1. The output current ¾2 of the portable power source is detected, and the corresponding

time is recorded as tbi.
2 . The instant total discharge capacity ,2 of the portable power source is obtained by

means of calculus.

4 . The capacity Ccl received by the device 1 is obtained by multiplying the instant capacity
CM of the portable power source by an energy conversion efficiency e between the portable
power source and the device 1 from Cci=Cb3*e.

5 . The number of times that the device can be charged is obtained from Q=Cci/Cco.

VI. Temperature detection
1. The temperature Tb of The portable power source is detected.
2 . Whether Tb is greater than 60 is determined. If yes, operation stops. Otherwise, normal

operation is performed.

VII. Health State
Method I :



1. P is the accumulation of the instant power of the single battery.
2 . ∑P /P=M
3 . When the M value is within 0 to 150, the health state of the portable power source is

judged as "excellent".
When the M value is within 151 to 300, the health state of the portable power source is

judged as "good".
When the M value is within 301 to 500, the health state of the portable power source is

judged as "average".
When the M value is greater than 500, the health state of the portable power source is judged

as "bad".
Method II:
1. The capacity percentage value W 2 of the portable power source at the beginning of the

discharging is recorded.
2 . The capacity percentage value Wb3 of the portable power source at the end of the

discharging is recorded.
3 . The capacity percentage value segment discharged by the portable power source is

obtained from
4 . A sum of percentage value segments Wb4 of the capacity discharged by the portable

power source is obtained by accumulating Wb4.
5 . When the value of Wb4 is within 1% to 15000%, the health state of the portable power

source is judged as "excellent".
When the value of Wb4 is within 15001% to 30000%, the health state of the portable power

source is judged as "good".
When the value of Wb4 is within 3000 1% to 50000%, the health state of the portable power

source is judged as "average".
When the value of Wb4 is greater than 50000% , the health state of the portable power

source is judged as "bad".
Method III:
1 . The capacity of each discharge of the portable power source is accumulated to obtain

the total capacity of accumulated discharge.
2 . The total capacity of accumulated discharge total capacity divided by a calibrated

capacity equals M .
3 . When the M value is within 0 to 150, the health state of the portable power source is

judged as "excellent".
When the M value is within 151 to 300, the health state of the portable power source is

judged as "good".
When the M value is within 301 to 500, the health state of the portable power source is

judged as "average".
When the M value is greater than 500, the health state of the portable power source is judged

as "bad".

The above embodiments of the present invention are described with reference to the
drawings. However, the present invention is not limited to the foregoing specific embodiments;
the foregoing specific embodiments are merely exemplary and are not intended to be restrictive.
Under the teaching of the present invention, person of ordinary skill in the art can also
implement the present invention in many other forms without departing from the gist of the
present invention and the scope of the claims, and these forms are all included within the
protection of the present invention.



CLAIMS
What is claimed is:

1 . A charging management apparatus, comprising:

a circuit board;

a wireless communication module, connected to the circuit board and used to perform
wireless communication with an intelligent terminal; and

a current sensing module and/or a voltage sensing module, connected to the circuit board,
wherein the current sensing module is used to sense a charging current, and the voltage sensing
module is used to sense a charging voltage.

2 . The charging management apparatus according to claim 1, wherein the wireless
communication module is a Bluetooth module, a near field communication module, or a WiFi
module.

3 . The charging management apparatus according to any of the preceding claims, further
comprising a temperature sensing module, used to sense a temperature of a charge cell.

4 . The charging management apparatus according to any of the preceding claims, further
comprising a remote control key connected to the circuit board and used to control the intelligent
terminal to take photograph by using the wireless communication module.

5 . The charging management apparatus according to any of the preceding claims, wherein
when the charging management apparatus is far away from the intelligent terminal such that a
signal strength of the wireless communication between the charging management apparatus and
the intelligent terminal is reduced to a preset value, the charging management apparatus or the
intelligent terminal issues a prompt to a user.

6 . The charging management apparatus according to any of the preceding claims, wherein
the charging management apparatus sends position information of the charging management
apparatus to the intelligent terminal by using the wireless communication module, and the
intelligent terminal locates the charging management apparatus according to the position
information.

7 . The charging management apparatus according to any of the preceding claims, wherein
when the charging management apparatus issues a searching instruction to the intelligent
terminal by using the wireless communication module, the intelligent terminal issues a prompt to
a user.

8 . The charging management apparatus according to any of the preceding claims, wherein
when the intelligent terminal issues a searching instruction to the charging management
apparatus by using the wireless communication module, the charging management apparatus
issues a prompt to a user.

9 . The charging management apparatus according to any of the preceding claims, wherein
the charging management apparatus sends a charging parameter to the intelligent terminal by
using the wireless communication module, wherein the charging parameter comprises one or
more of following parameters: a capacity of a portable power source, a charging voltage, a
charging current, a discharging voltage, a discharging current, time required for fully charging
the intelligent terminal, number of times that the intelligent terminal can be fully charged, a
health condition of the portable power source, and a temperature and a charge mode of the
portable power source.

10. A charging apparatus, comprising the charging management apparatus according to any
of the preceding claims.



11 . The charging apparatus according to claim 10, wherein the charging apparatus is a
portable power source, a travel charger, a car charger, a charger cable, or a converter.

12. A charging management method, comprising:

acquiring parameters of a charging apparatus and parameters of an intelligent terminal to be
charged and correspondingly displaying the parameters; and

issuing a prompt when a battery power of the charging apparatus and/or the intelligent
terminal reaches a preset threshold.

13. The charging management method according to claim 12, further comprising:

determining whether a charging is in a rapid charge mode or a slow charge mode according
to an output current of the charging apparatus or an input current of the intelligent terminal.

14. The charging management method according to any of the preceding claims, further
comprising:

calculating a charging time according to the parameters of the charging apparatus and the
parameters of the intelligent terminal to be charged and issuing a prompt when the intelligent
terminal is fully charged.

15. The charging management method according to any of the preceding claims, further
comprising:

acquiring and displaying a health condition of the charging apparatus.

16. The charging management method according to any of the preceding claims, further
comprising:

acquiring and displaying a temperature of the charging apparatus and issuing a prompt
when the temperature reaches a preset threshold.

17. The charging management method according to any of the preceding claims, further
comprising:

issuing a prompt when the charging apparatus is far away from the intelligent terminal such
that wireless communication between the charging apparatus and the intelligent terminal is
disconnected.

18. The charging management method according to any of the preceding claims, further
comprising: issuing a switching off instruction to the charging apparatus to switch off the
charging apparatus.

19. The charging management method according to any of the preceding claims, further
comprising:

calculating and displaying number of times that the charging apparatus is capable of fully
charging the intelligent terminal according to the parameters of the charging apparatus and the
parameters of the intelligent terminal to be charged.
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